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1. Introduction 
The provision of human settlements has been one of the important goals of the South 
African Government. Various housing plans and strategies have been implemented to 
address human settlements-related challenges such as increasing informal settlements, 
poor quality of housing, governance and management constraints, spatial integration, 
service delivery and limited deployment of technological systems. Despite the initiatives, 
these crises persist. For example, the housing backlog in 2018 was about 2.3 million houses 
compared to 1.5 million in 1994 (Hartmann, 2018), while the phenomenon of informal 
settlements in cities is on an upward trajectory (Housing Development Agency, 2013).  
 
Globally, evidence indicates that innovative decision support tools are increasingly used in 
the public sector to improve service delivery (OECD, 2018). The human settlement sector in 
South Africa is one of the areas where decision support tools can be developed and 
upscaled to provide solutions to the challenges confronting it. Against this backdrop, this 
policy brief explores the transformative role of innovative decision support tools in delivering 
sustainable human settlements. It argues that decision support tools can make a 
transformative change in the human settlement value chain. The transformative change 
should be supported by a conducive policy environment. We propose Transformative 
Innovation Policy (TIP) as the framework that will shape the role of decision support tools in 
the sector.  
 
This policy brief is based on a project commissioned by the Department of Science and 
Innovation (DSI). The project aims to identify an effective and high-impact sustainable 
human settlements decision support tool in South Africa that will assist in scaling 
up the delivery of sustainable human settlement projects in South Africa.  
 
2. Legislative and Policy Context 
Since 1994 the South African Government, through various legislations and policies, has 
advocated for the provision of sustainable human settlement. For instance, section 26 of the 
1996 Constitution of the Republic of South Africa guarantees the right to housing by stating 
that: 
 

a) Everyone has a right to have access to adequate housing.  
b) The state must take reasonable legislative and other measures within its available 

resources to achieve the progressive realisation of this right.  
c) No one may be evicted from their home or have their home demolished without an 

order of court made after considering all the relevant circumstances. No legislation may 
permit arbitrary evictions. 

 
The National Development Plan, adopted in 2012, also has a strong emphasis on 
sustainable human settlement in South Africa and specifically states that human settlements 
must “respond systematically, to entrenched spatial patterns across all geographic scales 
that exacerbate social inequality and economic inefficiency” (National Planning Commission, 
2012, 260).  Similarly, the Breaking New Ground plan promulgated in 2004 aims to promote 
an integrated society by developing sustainable human settlements and quality housing 
within a subsidy system for different income groups. Enabling an environment for the 
delivery of affordable housing forms a large part of this by incorporating principles such as 
integrated housing, providing municipal services at a higher level consistently throughout all 
settlements, providing facilities such as schools, clinics and commercial opportunities, and 
utilizing housing as an instrument for the development of sustainable human settlements 
(Department of Human Settlements, 2004). 
 
The aspirations of the legislations and policies in South Africa are well-aligned to goal 11 of 
the Sustainable Development Goal (SDG) which addresses Sustainable Cities and 
Communities, specifically stating that “making cities safe and sustainable means ensuring 
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access to safe and affordable housing and upgrading slum settlements” (United Nations 
Development Programme, 2019, 26). 
 
Recently, there has been a move by the Government to advance innovation to the policy 
level. The recent White Paper on Science, Technology and Innovation has a strong 
emphasis on the SDGs, socio-economic development and innovation for inclusive 
development (Department of Science and Technology, 2018).  
 
The foregoing provides a robust policy and legislative background for the development and 
upscaling of decision support tools for the realisation of sustainable human settlements. 
Such tools can complement the goals and objectives of different policies in the human 
settlement sector, including the Breaking New Ground plan. 
 
3. Landscape of Decision Support Tools in the human settlements sector in South 
Africa 
The project used a mixed-methods approach (qualitative and quantitative) to identify the 
existing decision support tools in the human settlement sector. Through desktop research, 
online survey, individual interviews and focus group discussions with the human settlement 
stakeholders, a total of 109 decision support tools were identified. These tools are applied in 
different stages of housing development, including in planning (e.g. beneficiary 
administration, land identification and suitability analysis, geotechnical assessments), 
implementation (e.g. installation of services and construction), and monitoring and reporting 
(e.g. quality assessment, inspection). More than 60% of the tools were owned by the 
Government, followed by research/academic institutions (19.3%). The majority of the tools 
(78.9%) were in the form of software.  
 

Figure 1: Uses of Decision Support Tools in Housing Stages, n=109 Decision Support Tools 
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Within the human settlement value chain, decision support tools have different functions and 
address challenges in areas such as beneficiary administration, spatial integration, water, 
sanitation and energy. The characterisation of the 109 decision support tools into these 
different functions is illustrated in Figure 2.  
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Figure 2: Human Settlement Issue Addressed by Tools 

 

 
 
4. Barriers to Adopting Decision Support Tools in the Human Settlement Sector 
The study identified various barriers to adopting decision support tools in the human 
settlement sector. The first issue has to do with integration: there is a lack of alignment of 
decision support tools within the value chain. For example, no tool has been uniformly 
adopted across the different levels of government (national, provincial and local). Provinces 
have their own tools, which are not used by their counterparts in other provinces. This 
presents a serious challenge with regard to the adoption of decision support tools in the 
sector. 
 
Secondly, there is a lack of alignment and coordination in the application of decision support 
tools among stakeholders (both government and private) in the human settlement value 
chain. The private sector uses their decision support tools, which are often not aligned to 
government systems. These were the sentiments raised by some of the businesses that 
attended the key informant workshop of the decision support tools project. They noted that 
processes associated with housing projects (e.g. submission of claims to government 
department) are paper based. They note that this process is error-prone, cumbersome and 
often leads to delays in the processing of payments for completed projects. This suggests 
the need for the alignment of systems between stakeholders.  
 
Thirdly, in terms of spatial configuration, there is unequal distribution regarding the use of 
decision support tools. The database of decision support tools revealed that Gauteng has 
the highest concentration of such tools (32.7%), followed by KwaZulu-Natal (23.6%) and the 
Western Cape (20.9%) (see Figure 3). It is not surprising that Gauteng has the highest 
concentration of decision support tools, as it is the economic hub of the country and has 
three metropolitan municipalities that are likely to adopt decision support tools. This also 
applies to KwaZulu-Natal (eThekwini Municipality) and Western Cape (City of Cape Town).  
From the foregoing, it is clear that there is a need for a uniform approach (from the national 
to the local government level) in the adoption and deployment of decision support tools in 
the human settlement sector. At present, various levels of government use different decision 
support tools that are fragmented and disjointed. 
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Figure 3: Provinces that use Decision Support Tools, n=109 

 
 
Fourthly, it was discovered that when it comes to handling and managing digital data, 
government regulations pose another challenge associated with the deployment of decision 
support tools. For example, in the workshops with stakeholders, some stakeholders noted 
that government data cannot be stored in a ‘cloud’. This remains a key challenge, because 
some of the innovative (and potentially transformative) tools function in a cloud system.  
 
5. Transformative Decision Support Tools in the Context of Transformative Innovation 
Policy (TIP) 
This policy brief elevates insights from the process that was followed in the identification and 
selection of the transformative decision support tools for human settlements, and outlines 
key insights on how decision support tools could be applied to transform, modernise and 
create business-intelligent processes for the human settlements sector, through technology, 
data integration and streamlining various decision support tools to be more interoperable, i.e. 
a human settlements system of systems. 
 
The main aim of the project was to identify a transformative decision support tool that plays a 
role in delivering sustainable human settlements. With the context and challenges presented 
above, what should transformative decision support tools look like? We argue that for 
decision support tools to have an impact on the human settlement sector, the Transformative 
Innovation Policy (TIP) framework must be adopted by the Government. TIP is an emerging 
framework that suggests that any innovation system has to engage proactively in the 
sustainability transition of the socio-technical systems of transport, energy, healthcare, food 
education, housing or finance, to ensure they meet human needs effectively and sustainably 
(Schot & Steinmuller, 2018). The Transformative Innovation Policy Consortium is built on 6 
principles: a) directionality, b) societal goal, c) system-level impact, d) learning and reflexivity 
e) conflict and consensus and f) inclusiveness. When conceptualising the 109 decision 
support tools, we used the above six principles of TIPC to rank the tools. 
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Table 1: TIP Principles in relation to the findings of the project 

Principle Description Findings from the project 

Directionality Did the policy suppose non-neutrality or were a 
wide range of technological options considered, 
and did it address which social and environmental 
issues they would provoke? Did the project and 
policy consider the non-neutrality of the project? 

The project systematically assessed 109 decision support tools; 
underpinned by a sustainability, innovation and systems approach to 
objectively identify the tool with the most potential to transform the 
sector of human settlements. 

Societal Goal 

Did the initiative focus on the grand societal 
challenge (e.g. SDG)? 

The grand initiative for the project was to prioritise a transformational 
and high-impact decision support tool which can become instrumental 
in addressing the challenge of adequate housing which has been 
envisioned as a transformational goal in the 2030 SDGs. 

Systems level 
Does the initiative address change on the level of 
socio-technical systems? Does it have a wide 
impact? 

The project has advocated for a shift in organisational work design, 
from a paper-based system to an overhauled digital system which will 
recognise and prioritise the interaction between people and technology 
in the workplace.  

Learning and reflexivity 

Does the project allow for second-order or deep 
learning? Is the opportunity for this embedded 
within the policy and project? 

The project has focused on experimental learning and co-production of 
knowledge, where a variety of workshops have been hosted to 
understand and adapt to the problematic circumstances emanating 
from the use of decision support tools, and to encourage flexibility and 
adaptivity to a frequently shifting environment. 

Conflict vs Consensus 

Were differences in opinions between 
stakeholders acknowledged and encouraged? 

The project involved channels of participation not only for the dominant 
actors but those at a procedural level, an official level and members of 
society by encouraging participation in dialogue where conflict and 
negative perceptions were navigated throughout the process. 
 

Inclusiveness 

Have civil society actors and/or end-users been 
included? 

An array of actors (DoHS, DST, TIA, UKZN, Municipalities, Housing 
Agencies, Communities, Private Sector, etc.) have been actively 
involved in the project, in dialogue around the discussion on decision 
support tools and the functioning of such tools in departmental 
organisations. The project facilitated participation and incorporation of 
many stakeholders to create the necessary conditions for inclusive 
participation. 
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The policy contribution of the project lies in the application of the TIP as a theoretical 
framework to assess and analyse how decision support tools could transform the socio-
technical system of human settlements and challenge the existing human settlements 
business process landscape and value chains. The policy brief also elevates insights from 
the process that was followed in the identification and selection of the transformative 
decision support tools for human settlements and outlines key insights on how decision 
support tools could be applied to transform, modernise and create business-intelligent 
processes for the human settlements sector through technology, data integration and 
streamlining various decision support tools to be more interoperable, i.e. a human 
settlements system of systems. 
 
Transformative change and transition for the sustainable human settlements sector through 
innovation is about a change of collective rules and practices embedded in the human 
settlements socio-technical systems. The change of the human settlements socio-technical 
systems through transformative decision support tools requires the reconfiguration of actors, 
technologies and institutions and attitudes towards the new technologies and innovations 
that can digitalise various human settlements business processes broadly. It calls for the 
sector to move away from the old sustainable human settlements socio-technical systems to 
the new socio-technical system driven by evidence-based policymaking processes and data 
integration, decision support tools that automate a number of business processes and 
decision making ranging from land identification, beneficiary administration, planning, 
services, contracting, site management, invoicing and various workflows that cut out manual 
and analogue business processes. 
 

6. Policy Implications/Recommendations 
This policy brief offers recommendations on how decision support tools can have 
transformative outcomes and contribute to sustainable human settlements in South Africa. 
Evidence suggests that governments from other parts of the world are taking advantage of 
emerging and disruptive technologies to improve service delivery. In South Africa, the 
concept of the “4th Industrial Revolution’’ has been gaining traction among decision-makers 
in recent years (Duc, 2017). The human settlement sector could also improve the delivery of 
sustainable human settlements in the country.  
 
The adoption of decision support tools must make a transformative change, driven by 
specific societal goals (e.g. SDGs, NDP, BNG, etc.). Because of this, we propose that 
systems thinking (systems of systems), digital transformation/modernisation and data 
integration should be at the centre when adopting decision support tools in the sector. 
 
6.1 Systems thinking 
A systems approach/framework should be at the centre of innovation and adoption of 
decision support tools in the human settlement sector. Systems thinking views all of the 
stages of human settlements development as interconnected in one value chain (OECD, 
2018). This suggests that the sector must view the entire value chain as an interconnected 
system rather than different systems with separate components. This will ensure the 
alignment of the use of the decision support tools across all of the subsectors and all levels 
of government.  
 
Systems thinking will allow the Government to integrate its systems into a system of 
systems, where a system can get to work in a different system by pooling resources and 
capabilities to create a more functional system. Human settlements in the 21st  century must 
address human settlement challenges of sustainability, spatial and economic integration, 
and quality housing. This will require the application of a system of systems that unifies 
existing diverse human settlements stages “into a functioning whole, optimises their 
operations, and enables future capability growth to respond to national, regional, and local 
needs” (Parker, 2010, 2).  
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With regard to the adoption of decision support tools, including the tools identified by the 
project, we recommend that the human settlement sector adopt the system of systems to 
integrate horizontally and vertically the functions of different decision support tools into a 
system that will be used within the different levels of government (national, provincial and 
local) and between different partners (private sector, inspectors, engineers, contractors etc.). 
Through this, the system can function holistically and interdependently to solve complex 
challenges that exist in the human settlement sector. This task would require a commitment 
to rapid digitalisation and modernisation of the sector processes.   
 
6.2 Digitalisation 
Digitalisation is rapidly changing the way government plans, designs and implements 
policies (OECD, 2017). With the development of the Internet of Things, which is composed 
of devices and objects whose state can be altered via the Internet, with or without the active 
involvement of individuals (GSMA, 2014), many firms and even governments operate as 
digital enterprises. With the growth of broadband connection, where many individuals are 
connected to the Internet, the Government can access large volumes of data from different 
sources that can assist in decision making.  
 
The adoption and upscaling of transformative decision support tools should be centred 
around the principles of the digital enterprise. This would require data integration. Recently, 
development in big data analytics has meant large volumes of data can be processed and 
interpreted. However, this also needs the digitalisation of many human settlement 
processes. Data integration allows for information flow within and outside government, and 
the creation of information hubs that can rapidly transform decision making regarding human 
settlement challenges.  
 
Regarding the adoption and upscaling of decision support tools in the human settlement 
sector, the digital enterprise would need data integration to make it possible to integrate the 
various functions of decision support tools. The 109 decision support tools identified by this 
project have different functions applied at different stages of housing development (e.g. 
planning, construction, inspection, etc.), which are viewed as distinct phases, independent of 
one another and where role players operate in silos. This is not only the case between the 
government and private actors, but also within government (between various provincial 
departments, between the provincial department and municipalities). With integration, such 
functionalities could be integrated into a system. For example, the functions of the tools on 
land identification and suitability analysis might be integrated with one concerned with flood 
risk management, census data, household surveys, urban simulation and modelling, 
corrective action and request workflows, beneficiary administration, human settlements 
subsidy system, contractor invoicing, quality management system, pipeline and market 
intelligence in the identification of suitable land sites for housing development.   
 
From the project, we also found that the systems used within the Government and between 
different partners are not aligned. For example, a private company might be using their 
systems but will be forced to handle/process things manually when, for instance, submitting 
claims for completed work.  
 
In its recent publication, the OECD (2017) indicated that it has begun to embrace new 
technological developments in the blockchain. Blockchain is a “decentralised and 
disintermediated technology that facilitates economic transactions and peer-to-peer 
interactions” (OECD, 2017, 25). Similar technology can be adopted by the Department of 
Human Settlements to handle beneficiary administration, which is one of the complex 
challenges existing in the sector. Through this, the Government could respond to challenges 
in real-time, offering a tailored solution for each beneficiary’s needs, since smartphone 
technologies are increasingly being owned by a large share of the population. All of this 
would need major reforms in government regulation and political will.  
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6.3 Reform in Human Settlement Regulations and Government IT Policies 
 
New innovative decision support tools require some rapid reform within the Government and 
conducive policy environment. The policy framework will play a vital role in laying out the 
conditions in which digital transformation may flourish (OECD, 2017). Decision support tools 
within the context of TIP mean that the Government must be prepared to embrace changes 
in policies. For example, we found that important decision support tools operate via the 
cloud. Use of the cloud is also a necessary requirement for the systems of systems, digital 
transformation and data integration. Many stakeholders from the Government indicated that, 
because of government regulation, government data cannot be stored, analysed and 
manipulated within the cloud. This presents a major challenge and requires high-level 
discussion among policymakers.  
 
6.4 Data Integration Platform and Data Interoperability for Decision Support Tools 
A data integration framework and data integration platform for various data and decision 
support tools can enable the digitised business processes for sustainable human 
settlements. This will result in intelligent real-time workflows and decision making at various 
levels of the human settlements value chain amongst the different role players involved.  
 
On a technical level, interoperability refers to two or more information and communications 
technology (ICT) systems, or components, to transfer and exchange information in a uniform 
and efficient manner across multiple organisations, and to use the information exchanged 
(Allen, Karanasios & Norman, 2013). The European Union defines interoperability in the 
context of public service delivery as “the ability of disparate and diverse organisations to 
interact towards mutually beneficial and agreed common goals, involving the sharing of 
information and knowledge between organisations, through the business processes they 
support, by means of the exchange of data between their respective ICT systems” 
(European Union, 2011, 2). Interoperability, therefore, refers to more than just the technical 
or the ICT system level and affects an extended enterprise across diverse organisations. 
The Public Administration and Management Act of 2014 (Republic of South Africa, 2014) 
“provides for the use of ICTs in the public administration, including the requirement to ensure 
interoperability of information systems across government” (Kotzé & Alberts, 2017, 494). In 
this context, the project lessons indicate a need for data integration and an interoperability 
platform for various decision support tools supporting human settlements. 
 

6.5 Informed Decision Making through the use of Big Data 
On the basis of the findings of the research project, we propose the development of a 
system within governmental organisations that can access data from various sources (data 
integration). Such a system should be accessed and employed by various decision-makers 
including planners, GIS specialists, project managers, inspectors and government 
employees within the Department of Human Settlements, to enable a wide range of 
transparent decision-making along the areas of land identification, land suitability analysis, 
sources of energy supply, sanitation, water infrastructure, beneficiary administration and so 
on. Furthermore, it is imperative that such a system becomes digitised to form an electronic 
document management system and to enable access by other role players and 
stakeholders, such as implementing agents, engineers and contractors, to submit 
documentation, track and monitor progress, and for reporting and processing of claims. 
Moreover, transformation of such a nature would require an investment into the use of big 
data. Big data can be referred to as data that is larger and in more complex data sets; these 
data are usually so voluminous that traditional data processing software cannot manage 
them (Van der Meulen, 2016). Data of such a nature could be used to address the business 
challenges within the Department of Human Settlements by opening up new models to 
integrate, manage and analyse data in order to modernise the operational systems of the 
Department of Human Settlements. 
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In developing what has been proposed as a system of systems approach, where national, 
provincial, and local authorities can access data from various sources, it is also imperative 
that such a system is digitalised to enable access to key stakeholders (government 
agencies, housing agencies, municipalities, private contractors). A policy framework of 
systems innovation where departmental business transactions allow systemic innovation to 
transform its current state would require the National Government acting through the 
Minister of Human Settlements to carry out a number of functions to facilitate the setting and 
development of such a system to, amongst many others, determine national policy and to 
assist and support provincial and local powers. National Government in line with the policy 
implications mentioned herein can act as a intermediary by allowing the restructuring of 
policy to enable the development of a digital system – one which will allow for transformative 
change and transition by aligning and modernising the departmental processes which take 
place in the planning, implementation and monitoring and evaluation stages of the human 
settlement value chain: housing subsidy applications, housing subsidy system, housing 
demand database, beneficiary tracking, report generation, data storage and access, project 
monitoring and control, claim-tracking, and hosting of data. 
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