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Abstract: Following the 2017/18 water crisis in the city of Cape Town, South Africa, there is renewed commitment to becoming a Water Sensitive City by 2040 but enabling governance processes to support the transition are as yet unclear. This paper describes research on the physical and institutional integration of Water Sensitive Design (WSD) in Cape Town, including exploring social innovation and collaborative governance and mapping institutional/actor arrangements. Initial structured interviews with key Cape Town stakeholders indicated the need for a practical roadmap for operationalising WSD beyond existing policy; and improved collaboration between all actors. There needs to be an understanding of a context-specific transition for a developing country city grappling with poor urban service provision and extreme socio-economic inequality, and efforts to create increased confidence in the approach need to be made.
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Following a period of severe water shortages in 2017/18 – and the spectre of a ‘Day Zero’ scenario when taps would have been shut off and residents would have to queue for water – the City of Cape Town (CoCT), South Africa committed to becoming a Water Sensitive City by 2040 as part of its new Water Strategy (Enqvist & Ziervogel, 2019). This includes a commitment by the city to “make optimal use of stormwater and urban waterways for the purposes of flood control, aquifer recharge, water reuse and recreation, based on sound ecological principles”. While the drought undoubtedly shifted thinking towards adaptive and sustainable water management approaches such as water sensitive design (WSD), the road to water sensitivity and the enabling governance processes required to support the transition remain unclear. If Cape Town is to embed the notion of WSD there needs to be a societal openness to embracing water sensitivity as part of a broader developmental vision. This is likely to involve re-organizing planning departments and processes, adopting new and adapting old technologies, reviewing and applying policy and legislation, building capacity, initiating demonstrators for technology transfer, and ensuring that the principles of WSD are understood and accepted by all users. 

Policy instruments such as the new Water Strategy represent progress towards achieving water sensitivity in CoCT and highlight the need to leverage existing efforts and to manage and integrate WSD into the existing urban water regime for maximum efficiency. However, these policies do not provide detail on operationalizing WSD, and a focused effort is necessary for its uptake and integration in day-to-day system functioning. These aspects are being explored in a current collaborative project between the Universities of Copenhagen and Cape Town, entitled ‘Pathways to water resilient South African cities’ (PaWS), which is identifying opportunities for the physical and institutional integration of WSD. This includes exploring social innovation and collaborative governance and mapping nascent transition dynamics by examining the hydro-social contract and institutional/actor arrangements. This paper describes a part of this research which has started to interrogate the components of an enabling environment for WSD and reviews the accompanying governance processes necessary to mainstream water sensitivity. 
The research was based on the three-pillar framework described by Goulden et al. (2018), which outlines the cultural-cognitive, normative, and regulatory factors needed to facilitate a transition to WSD and which were used to understand how attitudes of Cape Town’s actors changed towards WSD in response to the 2018 drought. A participatory approach was used to outline the factors hindering and supporting the transition to a water resilient CoCT - through conducting interviews with municipality staff and professional engineers, as well as a detailed document analysis of relevant literature and government policies. Seven stakeholders were interviewed between August and October 2019, each of whom answered the same set of questions relating to: WSD stakeholder arrangements in the CoCT; management and ownership of WSD options; attitudes and discourses around WSD; and incentives. The qualitative data collected during the interviews was analysed thematically and recurring patterns were outlined. Supporting and hindering factors (identified by the interviewees as reasons why the City, businesses and homeowners should/not invest in WSD) were divided into three categories: environmental, socio-economic and government/institutional. 

A key supporting environmental factor was the ability of WSD to recharge groundwater, with options such as green roofs, rainwater harvesting, bio-retention and constructed wetlands helping to optimise the process. The most important supporting socio-economic factor appeared to be the requirement by the CoCT (through their Management of urban stormwater impacts policy, 2009) for larger developments to meet stipulated stormwater quantity and quality restrictions through investments in WSD. Reduced volumes of stormwater to municipal drainage infrastructure (and consequent infiltration into local aquifers for potential abstraction as groundwater) was seen as the most important institutional supporting factor – both in terms of decreasing the withdrawal of water from supply dams as well as preventing ingress of stormwater into wastewater treatment plants. Table 1.1 highlights the supporting factors for WSD in the CoCT. It should be noted that interconnections exist between these factors in that improved water quality (environmental) supports an amenity value (socio-economic) which in turn improves investment value from the local government’s perspective (institutional), which could in turn be a driver for environmental protection. 
The two technical factors which most strongly hinder WSD are the limited number of proof-of-concept projects in the city and the lack of post development stormwater monitoring and management (see Table 1.2). Hindering socio-economic factors include a lack of confidence in the treatment capacities of WSD options and a lack of appropriate skills, expertise and awareness. Deficits in water infrastructure was the most mentioned institutional hindering factor; larger systemic issues around a lack of water-based services in informal settlements and polluted river systems were given as the dominant reasons for slow implementation of WSD in CoCT. Further collaboration within municipal departments is required to facilitate the sharing of knowledge around WSD. The current funding model for water services is seen as another notable institutional hindering factor. During the drought the decreased use of water led to a large reduction in revenue for the municipality (Parks et al., 2019). For the adoption of WSD to progress further the current municipal revenue model would need to be revaluated. 
The initial structured interviews with key Cape Town stakeholders indicated the need for a practical/actionable roadmap for operationalising WSD beyond existing policy; and improved collaboration between more relevant actors, to move beyond the perception that WSD is a stormwater function. Additionally, there needs to be an understanding of a context-specific transition for a developing country city grappling with informal settlements, poor urban service provision and extreme socio-economic inequality. The research revealed that the multi-functionality of WSD is a key supporting factor, as evidenced by water quality improvements, amenity and environmental protection benefits. However, it also indicated that for WSD to be adopted across the CoCT, efforts to create increased confidence in the approach need to be made. Proof of concept with a strong economic and operational focus is necessary in order to overcome many of the hindering factors identified in the study.
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Figure 1.1 Interconnections between supporting factors for WSD in the CoCT
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Figure 1.2 Interconnections between hindering factors for WSD in the CoCT
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