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[bookmark: _GoBack]Johannesburg as a city, is growing fast with rapidly increasing population. This is as a result of massive immigration into the city by people from rural areas who come into the city to seek greener pastures. This increases the numbers of the unemployed in the city who do not have access to proper housing. The outcome of this is the mushrooming of informal settlements. Diepsloot, located north of Johannesburg is a product of this phenomenon. Fighting crime in informal settlements has been identified as a major challenge.[footnoteRef:1] What compounds the challenge is the fact that it is difficult for the police to conduct effective crime prevention operations in such areas, especially in developing countries. [1:  Rauch, J. (1998). Crime and Crime Prevention in Greater Johannesburg: The views of police station commissioners. Paper presented at the Centre for the Study of Violence and Reconciliation, Seminar No. 2, 12 March] 

In developed countries, sophisticated analytical methods and tools are increasingly being used to inform the design of crime prevention measures. However, such methods rely on the availability of geocoded crime data. In developing countries such data are seldom available. In particular, creating geocoded data for slums and informal settlements is a real challenge due to informality, resources and lack of capacity. There is a need to understand and improve police practice, and see how location information is being communicated. 
Of equal importance in reducing crime is accurate crime reporting on the behalf of the public and accurate mapping of crime incidences on the part of the police. Informality makes such information gathering, reporting and mapping extremely challenging. Technology can assist in dealing with these challenges.[footnoteRef:2] This was an opportunity that was exploited to solve similar challenges in Diepsloot, north of Johannesburg. Memeza Community Safety Alarms solution was developed in a social innovation initiative to assist the police in fighting crime.  [2:  J. Byrne and G. Marx, “Technological Innovations in Crime Prevention and Policing. A Review of the Research on Implementation and Impact”, Cahiers Politiestudies, 2011 – 13, No. 20, pp. 17 – 40.] 


1. BACKROUND
In 2012 the South African Police Service (SAPS) in the Honeydew Cluster, led by Major-General Oswald Reddy, approached the Centre for Public Service Innovation (CPSI), with the view to seek solutions to challenges that SAPS faced in fighting crime in Diepsloot, north of Johannesburg. Diepsloot township has a population estimate of 350 000. It has a mixture of informal and formal settlements. Policing in informal settlements was one of the major challenges facing the SAPS Honeydew Cluster and the Diepsloot Police Station. There were break-ins, house robberies and domestic violence related crimes, and the police did not have easy access to the crime scenes as there are no proper streets in informal settlements. Major-General Reddy also indicated that, what makes their work difficult is that when these crimes are committed, criminals tended to confiscate cell phones from the victims, therefore preventing and delaying victims to make contact with SAPS for assistance. As a result, Reddy outlined the following challenges that face policing in Diepsloot:   
· That it takes up to 48 hours for a crime to be reported;
· That most crimes take place during the night during which the victims mobile phone is also stolen;
· Late reporting of crime which significantly reduces the Police’s ability to arrest suspects;
· High rate of household intrusions, accompanied by violent acts of crime, murder and assault of families inside their homes, and
· The high rape and murder rates of women, children, grandmothers, inside and outside family homes.

The SAPS Honeydew Cluster, through Reddy, requested assistance from the CPSI to come up with a solution that will assist in dealing with these challenges. The CPSI is a government agency which, as part of the National System of Innovation, seeks to bridge the gap between science and technology innovations and the entire public sector innovations. Its mandate is to drive innovation in the public sector. With this mandate, the CPSI approached The Innovation Hub (TIH), an entity of the Gauteng Growth and Development Agency, with the idea of seeking a solution to the challenges faced by the SAPS. 
The CPSI has a Memorandum of Understanding (MoU) with TIH, which allows the CPSI to take advantage of TIH’s Open IX platform, which is an open innovation platform that allows various institutions and solution seekers to post challenges onto the platform and have solution developers and entrepreneurs respond with proposals and solutions. The CPSI and SAPS developed the challenge and posted it on Open IX.[footnoteRef:3] After a period of review and selection, Memeza Community Safety Alarm System was selected among many other technology offerings. Interesting is that Memeza was created by a woman, Thuli Mthethwa, after her own family were victims of crime in Tembisa.   [3: For the Challenge posted on Open IX, see http://www.openix.theinnovationhub.com/openix/index.php?page=challenges
] 

During 2013, all mentioned partners worked to develop the technology based on the specifications and requirement supplied by SAPS. In April 2014 the Memeza Community Safety Alarm was unveiled at the Innovation Hub by SAPS and Department of Community Safety. 
Due to financial difficulties, the pilot was only implemented in 2015 and its main objective was to reduce police response time to crime incidences. It also sought to establish pro-active policing and establish community based crime prevention using technology.
 
2. The Innovation
The Memeza Community Safety Alarm System is a total holistic community based alarm system. It is the first public alarm system that is directly integrated with the SAPS, CPF and community structures. It was designed to ensure that it is affordable enough to allow those that do not earn a lot to link with the SAPS. The system was developed specifically for SAPS, based on SAPS requirements and challenges. It improves front line service delivery to communities, with SAPS now being able to track service levels with validated data. It enables communities to immediately notify SAPS of crime, therefore allowing SAPS to proactively respond and catch criminals. Through the system, the SAPS are able to track and measure their own front line delivery services with a “on scene” SAPS functionality, which allows the measuring of response times.
Pressing the panic button:
· Produces a unique three-phase siren sound (designed at the request of Business Against Crime) to alert the neighbourhood and Street Patrollers
· Flashes a red light to make easy identification of the house in distress
· Sends out alert SMS messages to the cell phones of the local Sector Police, Street Watches, Patrollers as well as pre-selected family, neighbours and friends. No limit to the number of respondents to be notified.
· The SMS includes street address or land mark of the house where the alarm has been activated. 
· Intruders are scared away by the activation of the deafening sound and bright red flashing light.
· Logs all crime statistics to a back end database for up to date reporting, audit trail and accountability. 
· The Alarm system communicates with the Back End Management system, ensuring every incident or activity linked with the actual unit, or customer is captured and stored. The back end system provides access to real time, validated crime intelligence, linked to the individual impacted, geographical area and data related to the crime. 
The alarm unit has a three day battery life and will work for up to 72 hours without power in the event of power outages.  This that challenges such as load shedding and other problems relating to power outage will not impact on the functioning of the alarm. 
Figure 1. The Memeza Community Alarm Unit.
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The Home Community Alarm bridges the gap between the household under attack by criminals/intruders and the Sector Policing by alerting the neighbours, street patrollers and Sector Police through sound and cell phone alert messages, and at the same time disable and scare away the criminals. The piercing sound plays a very important role, which is “Scare and Communicate” to the neighbourhood. This is depicted in Figure 2 below.




Figure 2. Memeza Process Flow.
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The alarm system is designed to operate as an aid to and in conjunction with the SAPS Visibility Policing, the system is an industrial innovation achieved by reconfiguring and integrating diverse technologies to make security features available to a market that has never had access to them before. 
It is a South African innovation, the following organisations and Universities contributed their valuable input in coming up with the system features:
· Business Against Crime;
· The Civilian Police Secretariat – Partnerships;
· The Innovation Hub;
· SAB Foundation;
· Technology Innovation Agency;
· University of Pretoria;
· Tshwane University of Technology;
· Vaal University of Technology;
· Sector Managers in Tembisa;
· Jalia Technologies;
· Trevor Hollard Designs, and
· MAMI Alarms.
The following are various components of the system:
· Movement sensor: the sensor picks up any movement in front of the alarm and will trigger the sound of the alarm. When the sensor picks up movement, an SMS will be sent to the number configured as the owner of the system and any other cell phone numbers that have been added onto the system.
· Panic alarm: This panic button has two settings. When activating the alarm, SMS notifications are sent to registered numbers of CPF, SAPS and neighbours. Panic 1 – If button is pressed for 3 seconds, the alarm will be silent, but will still send SMSs to CPF, SAPS and neighbours.
Panic 2 – If button is pressed for 5seconds or more, the alarm will sound and send SMS’s to the CPF, Police and neighbours.
· Remote control: The system comes with a remote control. Its range is 200 meters. 
Red button is for Panic and activates the Home Alarm System.
Blue button is for deactivating the Home Alarm System.
Yellow button is for activating the Motion Censor on the Home Alarm System.
Green button is to deactivate the Motion Censor on the Home Alarm System.
· Flashing Alarm Light: It is installed on the outside of the house. This light will flash when alarm is activated and notify neighbours that a home is in danger.
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In addition to the home alarm, there is also a Personal Safety Alarm which is trendy, colourful alarm attached to a key ring. As a key ring, as a hand bag accessory, on your belt, on kids school bags, and comes in different colours. You activate it by pulling the pull-pin off, it emits a sound of 140 decibels, that will confuse, scare, disable the criminal, and at the same time alert passer-byes of the impending attack. It relies on the power of the witness that someone will hear, someone will see, there will be more witnesses, leading to more arrests and convictions, at the same time acting as a crime deterrent. Similar personal safety alarms are used successfully in the United Kingdom to combat crime. 

3. Pilot Implementation
The implementation of the project pilot happened in two phases. The first phase was mainly to test the functionality of the system in a small scale and manageable environment. The second phase was the deployment all the available alarms in selected households. It must be admitted that this two phase approach was not a calculated one, it was dictated by the funding situation that confronted the pilot. Funding was a major challenge in the implementation of this pilot, it in fact, delayed its implementation by a few months. Government policies are not receptive funding risks such as the Memeza Community Alarms project. 
South Africa's alarmingly high unemployment rate has finally encouraged government to turn to promoting youth entrepreneurship as a solution. Included in this promotion thereof are tax subsidies and other government incentives, as well as various initiative programs to help heighten the entrepreneurial spirit that seemed to be lacking in our youth.[footnoteRef:4] Institutions such as TIH have been given important work of developing these entrepreneurs and ensuring that they ultimately run viable and sustainable businesses. The major challenge is that these entrepreneurs in most cases, are unable to test and pilot solutions that they have developed to solve service delivery challenges that face government. This is mainly because procurement policies and systems of government give them a limited chance of getting a chance to pilot solutions or even get tenders. This was a challenge that faced the initiation of the project. [4:  For example, see http://ewn.co.za/2016/11/18/ekasilabs-how-gauteng-government-is-instilling-a-culture-of-business-innovation-townships
] 

The Innovation Hub had already funded the development of the solution and incubated the business with the amount of R1 327 000, and as a result could not fund piloting and testing.  The CPSI raised R189 343.76 which could only fund the manufacturing of 40 alarms. 
The CPSI had to use its Memorandum of Understand that it has with TIH to route this money for manufacturing of alarms via TIH. The 40 alarms were then donated by the CPSI to the pilot project.  The ideal was to run a pilot of 600 alarms, but there was only 40, as a result pilot started with 40 alarms which provided the project with a pre-pilot testing opportunity.
The 40 units were deployed in February 2015. The testing of these units ended in April 2015. During this period the following problems were encountered:
· Kits for installers were insufficient and incomplete i.e. screws, wall plugs and DIY manual;
· The connection cable linking the alarm and siren was too short;
· The siren cable was supposed to have different colours;
· The sound of the siren was not loud enough;
· Power adapter was faulty;
· There were two point plug concerns;
· Some remotes could not activate the alarm;
· Software system problems were encountered, and
· There were challenges in registering users.
The above learnings from the 40 units were used to improve the rest of the 560 home alarm units.  Through the 40 testing units, SMS and Data usage patterns could be established. The average data usage per subscriber was between R10 and R15, which is affordable for home alarm users. 
During the pre-pilot testing, there were engagements with private companies, mainly National Lottery Board, South African Breweries (SAB) and Vodacom. They had made commitments to donate a combined total of 560 alarms. Towards this end, the National Lottery Board donated R962 679.41, Vodacom donated R677 540, and SAB donated R418 251.72. This provided sufficient funds for the manufacturing of the 560 alarms. By August 2015 all 560 alarms had been deployment. This constituted the second phase of the pilot, which was mainly testing SAPS response time and the impact on crime patterns.
	DIEPSLOOT FUNDING SUMMARY

	Funders
	Amount

	CPSI
	R189 343.76

	South African Breweries
	R418 251.72

	Vodacom
	R677 540

	National Lottery Board
	R962 679.41

	TOTAL SPONSORSHIP
	R2 247 834.89



Diepsloot is a massive area and 600 alarms was not sufficient to cover the area. With the guidance of the Station Commander and his team, it was decided the 600 alarms would be installed in vulnerable areas and households. Recipients chosen to be part of the pilot were therefore based in geographical areas where repeated serious crimes were evident e.g. rape, murder, house robbery, burglary at residential premises and domestic abuse. As result of this exercise, households that were selected for the pilot were largely located in Extension 2, 4, 5, 6, 8 and 11. Alarms were installed in these households and connected to the Diepsloot Police Station, CPF members and neighbours.
For maximum impact, 2000 personal safety alarms were included as part of the pilot. These could be carried by young girls and women to ensure their safety in the streets.
The ultimate goal of the pilot was to pro-activate SAPS, so that they can gradually transform from a reactive response model to a pro-active response model. They would achieve this working together with an empowered community and a mobilised CPF. 

4. IMPACT
The pilot ran for 6 months. After this period there impact assessment was conducted by the Diepsloot SAPS. They looked at crimes that took place between the period 1 April and August 2014 in the areas where alarms were installed, as their baseline for measuring impact. They drew data from their own crime records. They compared crime patterns from this period with those from the period 1 April to August 2015 when the alarms were installed also focusing on the areas and households where the home alarms were installed and personal safety alarms distributed. The results were impressive and indicated that where the home alarms were installed, no crime was committed in those households despite the fact that most of these households had been repeated crime targets in before installations. The following were major findings:
· There was a significant migration in the crime hotspots, with a 100% prevention rate in houses where the alarms were installed. 
· A 60% reduction in serious crimes were measured in the dedicated pilot area.
· A 7 minute SAPS response time were measured in the dedicated pilot area. 
After the implementation of the project, National Crime Statistics suggested that Diepsloot was the only township in Gauteng with a 9% decrease in murder rate and 26% reduction in sexual violence offences while attempted murder increased by 16.5%.[footnoteRef:5] [5:  https://www.crimestatssa.com/precinct.php?id=1113. Also see, http://www.news24.com/SouthAfrica/News/next-level-crime-fighting-in-diepsloot-20161020

] 

In addition to this, the Station Commander in Diepsloot is now able to see from his desk if the police are responding to crime incidents and is able to see how long it takes them to do that. This is because of the “On Scene” facility which is activated by the police using the alarm when they arrive in the crime scene.  This has become a useful management tool for the Station Commander.
The major vision that Major General Reddy had was that he would like to see the community actively involved in policing. This is because, he acknowledged, the task is too massive for the police to work alone. The pilot indicated that his vision can be realised. This pilot enabled the sector police to work with the community and assist the SAPS in fighting crime. Through the implementation of the project, the police worked with the community through the CPF and community leaders. A number of community consultation meetings were held which ensured acceptance of the project. This meant that when it was implemented the community was ready to collaborate. Police working with community ensured a full rounded approach to fighting crime. It gave space for self-policing of communities which lessoned the workload for SASP. Ultimately, through the Diepsloot pilot the model would be proven as a method and technology to empower and mobilize the communities, and create cohesion between Community, CPF and SAPS. 
Impact of the pilot project on the community could only be established through testimonies. These testimonials from recipients of alarms have also indicated positive impact that the alarms have in areas where they have been deployed. The following are a few of many testimonials that have been shared:
· The Memeza community alarm prevented a house robbery from happening, and Police were able to catch the criminals.
· A young woman was almost raped in her home, she managed to get away from the rapist and activated the alarm, which helped the community to help the police catch the perpetrator. 
· One of the latest installations lead to saving the life of a mother and child trapped in a shack fire in Extension 11. The community only realized there was a fire when the alarm was activated by the home owner and they heard the siren. The house is situated next to a tavern, so the distinct sound of the alarm caught the community’s attention and that saved mother and child.
Beyond community safety, the project created employment for the community. All alarm installers came from the Diepsloot community. The project created a total of 11 jobs which ensured that at least 11 are able to sustain themselves even for that short period. If the project is rolled out throughout the province more jobs will be created. This is because there will be a need for employees in the following fields:
· Installers , call centre agents, community liaison personnel;
· Manufacturing workforce to do assembling, plastic moulding and PC Boards, and
· Back Office Staff at the Memeza Shout Crime Prevention NPO.
It is estimated that 1000 jobs can be created with a National deployment.

5. CHALLENGES AND LESSONS LEARNT
The Community Alarm System, as piloted in Diepsloot, received a lot of media coverage which was followed by a range of awards, but its implementation did not happen without challenges. One of the major challenges facing the project was funding. The Innovation Hub spent R1 327 000 in providing incubation support, including enablement, mentorship, guidance, and the development of the alarm to fullness. What was required was funding to test the functioning and impact of the system through a pilot. Government procurement is not favourable to funding such experiments. 
As a result, the CPSI had to be innovative in the way it sought to finance the initiation of the pilot. Guided by the MoU it has with TIH, it directed funds for the 40 alarms to TIH which already funded testing of innovative solutions. TIH could then directly transfer funds to Memeza to initiate the manufacturing of the alarms. Although this was just for 40 alarms, the funding allowed us to start installing alarms. 
Another challenge was with the installers. Diepsloot has a high rate of unemployment. When the community stakeholders were informed of that installers will be employed from the area, there were contests on who should be employed. As a result, the resolved that installers will be members of the CPF and some community members with required technical skills. 
During the installations, there was a realisation that installers need to have access to Tablets which would allow them to easily capture customer data on the back end system, while registering new alarm users. 
During the pilot period, there were instances where the up and down nature of the Diepsloot electrical grid impacted the power supplies of the alarm system and actually burnt out the power supply, which had to be replaced with project funds. Lessons were learnt here and future pilots will take the electrical grid and type of power supplies used into consideration.
Another major challenge was the changes in CPF leadership which occurred during the pilot implementation. Due to these changes, the project lost individuals who had gained so much experience in the project. These individuals had the trust of the community and were a useful link between the project, the community and its leaders. 
At the household level, there was a challenge of false alarms, especially during the early period after the alarms were installed. There was a tendency to press the alarms where there was no need. The police sector vehicle would rush to a household, only to find out there is no criminal activity. What we feared was that the police would stop responding to these alarms. Fortunately, they did not, and the community got used to the presence of the system and through continuous engagement, its usefulness. As a result, that problem is no longer prevalent.
There was also SMS and data cost challenges. Pilot sponsors only paid for 6 – 12 months which ended in January 2016. Vodacom is now willing to come with a zero rate monthly SMS and data charges which will ensure long term sustainability.
One major lesson that has been learnt from this pilot is that starting small has its own benefits. The 40 alarms, allowed project implementers to identify shortcomings and challenges in the system. This was going to be difficult if 600 alarms were installed all at once. For example, it was realised that the siren (installed outside the household) was not loud enough. As a result the manufacture was informed which resulted in a better sounding siren for the 560 alarms that were part of the second phase of the pilot. 
Communication with the community on how alarm recipients were selected and why not all or more members of the community could be included had to be carefully managed. Working with community leaders and CPF assisted in communicating to the community, however, some community members were still unhappy with not being included in the project.
	
6. CONCLUSION
Going back to Major General Reddy’s vision, community cohesion is important in preventing and fighting crime. Working together with CPF and SAPS is where the winning element lies. SAPS alone will never be able to address the crime in our country without communities, private and public sector working together. Neighbours need to know when a crime is committed, the community alarm gives them that ability. They also have to act when they hear that crime is committed.
The Memeza community alarms and the proposed policing model, will unite, strengthen and empower communities, enabling them to better collaborate with CPF and Visibility Policing structures, to solve crime and drive criminals out of their areas.
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