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1 Background

A slum is defined as a compact area of at least 300 people or about 60-70 households of poorly built tenements in an unhygienic environment with inadequate infrastructure and lacking basic facilities
. 

Over the years, the Government of India has adopted a range of approaches to improve the conditions of what is referred to as “slums”, in line with the prevalent political thinking of the time. This includes slum clearance before 1971, in situ development driven by the central government intervention. Later approaches were based on reduced government intervention, and facilitating private initiatives, often by realising the underlying value of the land, and offsetting this against the costs of improvements. Many of these approaches offset the interests of the inhabitants of the slums, with those of developers eager to develop housing schemes and properties.

The current policy envisions Housing for All by 2022. In order to achieve this objective, Central Government has launched a comprehensive mission “Pradhan Mantri Awas Yojana – Housing for All (Urban)”. The mission seeks to address the housing requirement of urban poor including slum dwellers through following programme verticals:

1. Slum rehabilitation of Slum Dwellers with participation of private developers using land as a resource

2. Promotion of Affordable Housing for weaker section through credit linked subsidy

3. Affordable Housing in Partnership with Public & Private sectors

4. Subsidy for beneficiary-led individual house construction /enhancement.

The fourth item is of particularly important in this context, in that it requires that the ownership of land be transferred so that it can be used as a resource in enabling the occupant to access subsidies to construct or improve their own properties. This is in contrast to the first in which the land is provided to private developers to develop high density housing using the land of the slum as resources for the rehabilitation and upgrading of the slum conditions. The fourth pillar is therefore useful in cases where slums are smaller, and not suitable for large scale development. But also where the slum dwellers will have difficulty affording the new accommodation. This has been one of the criticisms of earlier policy implementations, in that the poorer members have not been adequately serviced.

In the case of Nagpur, slum dwellers have developed some political influence through which pressure has been brought on cities to recognise the importance of the members of slum communities. Various organisations representing slum dwellers have been established.
 These organisations made representations regarding their conditions.

As part of the policy, individual cities would define their own strategy of dealing with the slum areas in their cities. “The first pillar of PMAY focuses on slum redevelopment. The “in-situ” redevelopment takes place mainly on government land by selecting a private partner in an open bidding process who will build new multi-story houses on the land (MoHUPA 2016: §4.1, 4.2). The land left available will be sold instead of being used to improve livability by creating public spaces or adequate facilities (Patel 2016a: 38-39), thus restricting access to benefits and giving priority to the interests of private developers. The decision of whether to redevelop a slum is left to individual cities (MoHUPA 2016: §4.8.1), whose officials also decide when a former “slum” can be denotified (MoHUPA 2016: §4.1). This means that access to rehabilitation is restricted. The development of Housing for All Plans of Actions in each city (MoHUPA 2016: §4.8.1) holds the potential to include citizens’ organizations and the private sector in developing a clear strategy for slum upgrading (Sheth 2013). Currently, the prevention of future slum-building is not covered in the policy (Patel 2016b)”
.
In the case of Nagpur, many of the slum dwellers has been living in the city for many years, and have documentation required to show their legal entitlement to be living in the areas
. The Maharashtra Government passed a resolution dated 03 January 2017, in terms of which land up to the first 500 sqft will be given free and the land tenure rights will be given jointly to husband and wife in the slums of Nagpur. The slums located on the land of government authorities such as Nagpur Municipal Corporation (NMC), Collector Land and Nagpur Improvement Trust (NIT) will be given land tenure rights by the respective government authorities themselves. This initiative by the Maharashtra Chief Minister to give land rights to the slum dwellers is a model that could also be replicated in other states. However, certain terms and conditions are also attached to Land tenure rights. It will be good to see how soon this example to provide land rights to all slum dwellers in Nagpur could set a tone for secure land rights to all slum dwellers elsewhere in the widely discussed around the world.

This requirement should be seen against the background to assist the NMC to implement the potentially far reaching social project.

2 The scope of the project: Notified slums on the land owned by NMC

The CFSD has been involved in previous projects to document all the slums in Nagpur. Under ‘Patta Watap” programme, CFSD has been conducting socio-economic survey in the slums of the Nagpur and making the repository of data. CFSD has estimated that there are  446 slums in Nagpur with 1,72,710 households consisting of a population of 8,63,098 
. According to this research, there are a total of 439 slums in Nagpur city. Of these roughly 18% are situated on private land, 34% on mix land ownership, i.e., government and industrial and private owned area and the remaining 48% slums are located on government land, i.e., the land under NMC, NIT, Nazul and Railway.

Note that these figures are not static, and changes and new data and population movements occur.

But in practical terms, because the NMC have committed to transfer legal tenure to legal residents of slums, the first focus is on the processing of slum areas that have been notified on land owned by the Nagpur Municipal Corporation. There is nothing holding back the process other than the actual processing of each slum for ownership.

From the data provided by CFSD, this comprises a targeted total of 18875 households in 64 slum areas. Because the data of the exact number of households are not fully accurate, we will work on a slightly increased level of 20,000 households targeted. The figures are derived as follows:

	From the prior research.

	Number of Households
	209,001.00

	Number of dwellings
	185,741.00

	Number of persons
	1,217,388.00

	Persons per household
	5.82

	Persons per dwelling
	6.55


If we take these averages, and apply them to the data for NMC notified slums only, then the following figures are calculated:
	From the prior research – For NMC owned notified slums only.

	Notified slums owned by NMC
	64.00

	Houses in slums
	16,723.00

	Households
	18,875.00

	
	

	Targeted households (due to possibility of calculation errors)
	20,000.00


This proposal further will therefore be based on targeting a total of 20,000 households in the next two years. In our communication with the relevant manager in the NMC, he emphasized the urgency of ensuring that the process of transferring the legal tenure is expedited. 

The current procedure is that the NMC would issue a request for proposal to process a slum. On the basis of that, a contract has been issued to CFSD to process a number of slum areas. Currently, this process is time consuming, in that the costs associated with allocation of a slum for processing are relatively large, and CFSD has effectively subsidised these projects. The assumption that will be made here, and that was discussed with the manager from the NMC, is that a proposal for the processing of all the slums in the Nagpur area on lands owned by the NMC would be prepared. This will allow for costs of scale, and therefore greater efficiencies in processing. 

The availability of funds from the NMC might be a constraint, and should be considered as the project moves forward. Therefore, the assumptions made below are realistic in terms of the requirements, but have not been approved by the NMC. Also, the NMC might need to open the process to other parties that might be interested in participation. 

It is against this background that the process to be followed will be discussed in the next section. Thereafter, we will return to the requirements for the software needed to make this process as simple as possible. Finally, we will prepare a costing, based on the process analysis, software analysis and the overall management expectations. We will also analyse the impact on the costs if the number of properties included in the project are reduced to 10,000 only.

3  High level process analysis

The operational process is as follows:

3.1 Secure a work order from the NMC to do a slum survey

Initially the CFSD gets a request call from the government to do a survey of a particular slum. Currently the surveys of slums that are located on the municipal corporation land. CFSD already has a data base on the boundary descriptions of each slum. From this they calculate the area in acres by super-imposing these areas on the Google maps. (The government has fixed rates for a Plane table survey/Total station survey )

On this basis the CFSD provides the government department a tentative estimate of the same on the basis of the already known data. This estimate is delivered by hand to the government office. After this the file gets processed in the government office for approvals. 

Once this file is okayed CFSD are then asked to either submit three quotations for the smaller work or  participate in a tender for bigger work. Note that in our cost estimates exercise, it was shown that this cost estimate has been substantially below the actual cost incurred by CFSD. This situation is not sustainable, and in the last chapter we provide a cost model with which to estimate the cost to prepare 

After this the work order is given to CFSD.

3.2 Preparation for the social survey

The next stage involves having meetings and discussions with the related government slum department to finalise the questionnaire as per the government policy. At the early stages this is required, but as the project progresses, this should become less important. Particularly insofar as this might require changes to data and forms required.

3.2.1 Consult with the community to ensure everybody is on board

Once a work order has been issued, the CFSD approaches the community by visiting the slum. 

· Talk to the key contact persons and local leaders. 

· Meet the women self help group members and fix up a community meeting in order to explain to the community what we will be doing in their area.

· Arrange a community meeting.

The community meeting kicks off the process with the community. This generally takes place in a community hall or a temple premise or any other such place within the slum where members may assemble in comfort. The people attending this meeting is not only the members from the community, but includes the CFSD staff, other stakeholders for this meeting like the elected representative (where we mostly have to visit them and invite them for this meeting), and other socially significant persons from the community. Ideally the government representatives should attend as well.

3.2.2 Local social surveyors are identified. 

In the current process, local women from the the slum are identified as potential survey conductors. This is financially beneficial due to the low cost paid to these surveyors, and their local knowledge of people in the slum. However, it also introduces other problems and hidden costs. Firstly, the selection and recruitment might take two to three visits. Then there is the orientation of the surveyors, about the survey and the questionnaire as well as the boundary of the slum by physically verification. 

There is also the limitation that this approach limits the work to paper based data collection, since these women would not have tablets on which to collect data. Managing large surveys on paper, with unskilled surveyors could present a data quality problem. But besides quality control, management of required document collection etc. (see below) raises further questions about the feasibility of this approach. The effort to obtain copies of documents, collect them and ensure that they do not get misplaced is significant.

The alternative approach is to use mobile devices, such as tablets, to capture surveys, and to use their cameras as scanning devices to scan documents for record purposes. This issue is discussed in far greater detail below. Whilst commercial apps to scan documents exist, that will add complexity in matching the  correct documents to the hutment and individuals.

We therefore recommend that the actual survey completion be done by trained surveyors employed by CFSD. That will enable CFSD to issue these surveyors with tablets on which to work. We will motivate the use of tablets as the key method for data collection in the next paragraph. Therefore, at this stage in the process two (or more for bigger slums) community liaison persons from the slum is appointed.

At the same time, we suggest that two community liaison people from the slum be recruited to assist with identification and communication with inhabitants. They could therefore provide assistance with identifying, tracking and arranging with community members. This would significantly speed up working with the community to administer the survey.

It is noted that the disadvantage of this approach is that CFSD will need a steady supply of work to achieve the benefits of the approach.

3.2.3 Technical survey work is undertaken.

The next step is to number the houses so that the social and technical mapping teams would be able to interact. Once again, quality control of this process is essential, because errors are difficult to resolve later. This is currently done by CFSD staff, but the possibility to ask the technical mapping team to do this first has been suggested. This process takes few days depending upon the number of hutments in the slum and the bifurcation of the hutments as per the family residing there. It also depends upon the density of hutment and topography of the slum.

Then the technical team, whom CFSD hires to outsource the mapping exercise is brought in.  Note that there should be a review if this work, or elements thereof cannot be brought in house, possibly with mobile based tools to record the floor plan of dwellings.

The technical team members are shown the physical boundary of the slum and introduced to the community through the key local leaders and the surveyors.

The mapping exercise starts once all the houses are numbered. The field work generally takes a weeks time depending again upon the size and topography of the slum .

3.2.4 Socio-economic survey is completed

The current approach is that members from the slum completes the survey forms for the socio-economic survey. 

· This involves quality assurance, and a few sample forms are first checked on the field with the CFSD staff accompanying them, to rule out any problems they face while doing this survey. The forms are then collected on a regular basis and brought to the office or sometimes checked on the field . The corrections are marked and the surveyors are informed about the same so that the mistakes are not repeated.

· In addition, the surveyors also have to collect the prescribed documents from the slum dwellers as per the government's policy. This is a big part of the effort, and rather time consuming. Generally document collection takes time as people do not submit the complete set of documents. 

· At the office the process of data entry starts with first preparing the data spread sheet, which is a capturing of the data entered on the paper forms.

· All the information on the forms are entered and a separate folder with details of each slum dweller has to be made both in a soft form and a hard copy. Hard copy information needs to be stored for further retrieval.

However, in this proposal, we recommend that a new process is followed. In this new process, the manual data collection on forms are replaced by trained surveyors using hand-held tablet devices. The motivation for this approach is as follows:

· It reduces duplication of effort, and is therefore more reliable and cost effective. Data is not collected manually, and then re-typed into an application. That leads to the potential for error on both the initial interview recording, and the re-capture. Furthermore, errors discovered only at capture are hard and expensive to fix.

· The other major problem is the collection and management of prescribed documents collected from slum dwellers. This includes copies of aadhar documents, invoices, voter registration cards etc. These need to be photo-copied by the slum dwellers, then collected, scanned at the office and filed, and collated to ensure that the correct documents are linked to each map.

· The costs and time required to supervise community members completing forms, and the risk that incorrect data is provided because of the expectation of what is required is also reduced when more seasoned survey staff is involved.

· With experienced surveyors, using appropriate mobile devices, a very efficient way of collecting data on site, with ease of storage electronically and ease of verification and data management that is 100% electronic becomes possible.

· Finally, it becomes possible for slum-dwellers with smart phones to access their data and the status of application electronically, should the government office choose to use the software to be provided to record the status of each application. (Note that this will require further interaction with the staff of the NMC, and the relevant government departments to understand the process after completion of the survey.

3.2.5 Verification and reconciliation between technical survey and the socio-economic survey

After the plotting of the map is over on field the map is made by the technical team and this draft map is then brought to the field for cross verification.

Some structures that are missing are marked, numbers are corrected and then the final printout of the map gets ready with the area statement of each hutment (carpet area and plot area).

The socio-economic survey data is also entered and finalised and a proper analysis is done to make an abstract sheet of the slum. 

This is then submitted to the government (NMC) zone office along with the bill.

3.2.6 Finalisation and payment

The zone office officials then co-ordinate with CFSD and do a random checking after which they certify and sign it and send it to the main office of the slum department at the corporation. Once they approve it, the process for the bill payment starts. This takes around 5-6 months or even at times 8 months.

3.2.7 Process of giving tenure rights 

This is done by the government department. The competent authority then finalises the list of slum dwellers residing in the particular slum. This list is then published in the local daily news paper to call for any objections. A time period of two weeks is given, and if there are no objections the slum department sends this list to the estate department to do the process of giving land tenure to the eligible slum dweller.

4 Application overview
In the previous process overview section, the potential of using mobile devices to record data on site, administered by experienced surveyors, and assisted by community liaison members from the community.

In this section we will present an overview of the application that would be required to administer the process above.

4.1 The benefits of a mobile based application, that is used by all the role-players

We have already dealt with the detailed motivation for mobile based devices to record data on site. The option to use mobile devices to scan documents and then map them in the back office is one option that has been considered. However, the room for error, and the significant effort that will be involved in managing thousands of documents collected in such a manner suggests that the mobile based device should be equipped with an application that can seamlessly integrate with the overall management of the slum, technical and socio-economic surveys. The attributes of the mobile application should therefore allow for:

· Registering a slum on the system.

· Registering all the occupants from the family as individuals, and linking them to the slum dwelling. More than one family might reside in one dwelling.

· A surveyor must be able to go to the slum area, identify a house number, create the entry for the house number on the system offline, register the family for the house, and record all the data for the family members as needed. This should include a photo and GPS location where appropriate

· It would then allow for the scanning using the phone camera of all the documents required on site, recording the date time and the GPS location where this was scanned, and the surveyor that scanned it.

· It would allow for easy review of data captured, as well as sampled checking of data by another supervisor, using their own mobile device, but having access to all the data that was processed by the original surveyor. Any deviations should be recorded and made available for assessment at a later stage.

· Slum dwellers with normal smart phones should be able to access the system, including their own family information, and their own personal information for review and double checking. They should also be able to review the progress with the transfer for ownership of their dwelling.

· At later stages, it should be possible for slum dwellers using normal smartphone mobile devices, to self register their details to simplify the process. However, this might require significant analysis of the process in consultation with the government agencies involved.

We will refer to the overall application as the Slum-Dweller Legal Tenure application, or SlumDLT for short. The SlumDLT will consist of a number of apps that deal with specific aspects of the management of the process. Note that this modular approach is preferred, since it allows for further extension to include new functionality to:

· Include government processes management of the legal transfer of tenure, and the ability to track and manage this

· The ability to provide additional services to slum-dwellers, such as accessing additional services. This might include accessing subsidies and other services to assist with the improvement of hutments, or might include social services.

4.2 Apps that comprise the SlumDLT application
The following apps comprise the SlumDLT application. Please note that there is a critical assumption that need to be made at the outset. That is whether only one organisation, eg. CFSD will be using the SlumDLT application to survey all the slums in Nagpur, and elsewhere, or whether provision is to be made for multiple organisations to be assigned slums to survey. In the analysis below, we make provision for multiple organisations so that the application can be used not only by CFSD, but across India by a number of organisations. This decision needs to be ratified by CSFD.

	App
	Description
	Data objects

	Slum Register
	This app provides the foundation for the registration of slums. If only one organisation will be doing all the surveys, then the survey information will be included in here. But for the moment, we will separate the survey information from the slum register. The slum register is regarded as a master application, and it contains only the high level registry of each slum.

The output of the Slum Register will be a taxonomy per city that will list the slum and its core data.
	· slumMasterRegister

	Persons register
	This app contains all the information of a member of a slum household. It will use, as per the government policy, the aadhar number of the persons as identifiers.

This app will record all the documents needed and save them. This will enable this household to access other services as well, without having to provide the relevant documents again if required.
	· PersonsMasterRecord

· personsKeyDocuments



	Slum Survey
	This app will draw on the other two, but will manage the registration of hutments, and will link the technical survey with the social survey. It will draw on the slum register, and will ensure that only one slum survey may be conducted per slum.

It will contain a list of unit numbers as individual family units in the slum, with all their social details.
	· dwellingDetials

· dwellingPersons

	Government transfer of ownership
	This app is only recorded here as a potential, and will not be developed further until agreement has been obtained.
	To be determined at a later stage.


5 Community setup
The community for CFSD will be registered as a community and hosted on the Kwantu platform. 

	Category
	Detail

	Community name
	CFSD

	Community ID
	To be determined

	Default language
	English

	Other languages
	Hindi, Marathi


5.1 Community roles

These roles would apply across all apps, and therefore allow for a single place to assign roles

	Role
	App
	Can
	Cannot

	Community Administrator
	[Community role]
	Do all overall systems administration functions. Will automatically become owners of profiles created.
	

	Member
	
	Access the system
	Do anything else on the system


5.2 Adopted apps

The  community will adopt the following apps.
	App
	Notes

	Slum Master Register
	Ability to register slums on the platform. Note that this will only register the slum as part of a master list.

	Slum Socio-economic Survey
	Conduct socio-economic survey of slum dwellers in a slum per dwelling


6 Slum Master Register

Districts can be registered and maintained as a first task on the community. Then other processes related to households may be followed and data captured accordingly. This is the application which defines district profiles. District profiles will form parent profiles to intervention and control households operating in each district.

6.1 Roles

	Role
	Scope
	Description

	Capturer
	Profile
	Staff at site and national levels

	Quality Controller
	Application
	Administrator reviewing correctness of data. 

	Administrator
	Application
	Register a new slum


6.2 Business Processes Overview
The Slum Register app will cover the following business processes, associated with the specified data objects
:

	Process No
	Process
	Description

	SM01
	Register slum on master list.
	Process by which a new slum is registered on the SlumDLT

	SM02
	Update slum data
	Information regarding the slum etc. might changes from time to time.


6.3 Detailed Business Processes Description

6.3.1 Profile level processes

6.3.1.1.  [SM01] Register a slum on the Master List

The following table gives an overview of the business processes rules, steps and actions.

	Item
	Details / Values
	Notes

	Process/sub process
	Register a slum
	Managed nationally. Unique per city.

	Context
	Each slum is a new profile
	

	Data Objects
	slumMasterRegister
	

	When may this be initiated
	Once only per slum profile
	

	Number and type of instances
	Maximum one instance, and maximum sequence is 1
	May not be re-created for profile.

	Additional rules
	The slum reference number may not be duplicated within the city.
	

	Roles that may initiate
	Administrator
	

	Initiation method
	User initiates with click of a button
	


	Steps

	#
	Name
	Assignment / role
	Pre-actions
	Actions/Work
	Post Actions
	Transition

	1
	Instantiate the workflow
	 Administrator
	
	Instantiate the sub process and data objects
	
	Next step

	2
	Capture slum Information
	Capturer
	
	Edit
	Check that the slum reference number is not duplicated
	Next step

	3
	Authorise
	Authoriser
	
	Edit
	
	Next step, or refer back.

	4
	Close sub-process
	
	
	Authorise data object.

Create household profile
	
	Stop


6.4 Data objects associated with the App

6.4.1 Profile level data objects

6.4.1.1.  Slum Master Register SDO 

The district details data object is the basis to create a profile for the district. A district profile may only be created once on the system.

6.4.1.1.1.  SDO fields specification
	Label
	Rules
	Type
	Notes
	Help

	Slum code
	Required
	string
	
	

	Name of slum
	Required
	string
	
	

	Pre or post 95
	Required

pre/post
	elSelect
	
	

	Status of Notification
	Reuquired

Notified/etc
	elSelect
	
	

	Zone No
	Required
	
	
	

	Ward No
	Required
	
	
	

	Landownership
	Required
	elSelect
	
	

	Approx Population
	Required
	number
	
	

	Approx No. of Households
	Required
	number
	
	

	Approx Area (sq mt)
	Required
	number
	
	

	Average Income in the slum (Rs./ month)
	Required
	number
	
	

	Approx Total Structure 
	Required
	number
	
	

	Approx Pucca Structures 
	Required
	number
	
	

	Approx  Semi pucca Structures 
	Required
	number
	
	

	Approx Kaccha Structure 
	Required
	number
	
	

	Approx% piped water network area
	Required
	number
	
	

	Approx% of Sewerage network in  the area
	Required
	number
	
	

	Aprox % of storm water drain network in the area
	Required
	number
	
	

	Approx% of roads laid in the area
	Required
	number
	
	

	Landuse as per Development Plan
	Required
	elSelect
	
	


7 Slum Socio-economic Survey app
The slum survey app allows for the capture of details per dwelling (family unit) in the slum. Each dwelling (hutment) is numbered, and the number forms the basis for the app.

7.1 Roles

	Role
	Scope
	Description

	Capturer
	Profile
	Staff at site and national levels

	Quality Controller
	Application
	Administrator reviewing correctness of data. 

	
	
	


7.2 Business Processes Overview
The following table gives an overview of the business processes that operates in this application.

	
	Process
	Description

	SS01
	Start a new slum survey.
	Process by which a new slum survey is registered on the SlumDLT. Link to the slum master register.

	SS02
	Capture personal information about the family members
	Provide details of all the participants in the dwelling by capturing their Aadhaar number. The system will verify that the details of the persons are up to date. Upload other documents such as 

	SS03
	Update the dwelling / hutment details
	The dwelling is registered by hutment number, and the details of the hutment are recorded.

	SS04
	Update slum survey summary information.
	Should any of the basic household details change, this is where it will be done. This will exclude annual data.


7.3 Detailed Business Processes Description

7.3.1 Profile level processes

7.3.1.1.  [SS01] Start a new slum survey

The following table gives an overview of the business processes rules, steps and actions.

	Item
	Details / Values
	Notes

	Process/sub process
	Start a new slum survey
	

	Context
	Profile
	

	Data Objects
	· slumSurvey
	

	When may this be initiated
	Once only per slum
	

	Number and type of instances
	Maximum one instance, and maximum sequence is 1
	May not be re-created for profile.

	Additional rules
	The slum survey may not be duplicated within the system for the given slum.
	Use the slum code which is city specific

	Roles that may initiate
	Administrator, Capturer
	

	Initiation method
	User initiates with click of a button
	


	Steps

	#
	Name
	Assignment / role
	Pre-actions
	Actions/Work
	Post Actions
	Transition

	1
	Instantiate the workflow
	 Administrator, Capturer
	
	Instantiate the sub process and data objects
	
	Next step

	2
	Capture personal Information
	Capturer
	
	Edit
	Check that the personal reference number is not duplicated
	Next step

	3
	Authorise
	Authoriser
	
	Edit
	
	Next step, or refer back.

	4
	Close sub-process
	
	
	Authorise data object.

Create household profile
	
	Stop


7.3.1.2.  [SM01] Update a slum survey

The following table gives an overview of the business processes rules, steps and actions.

	Item
	Details / Values
	Notes

	Process/sub process
	Update a slum survey data
	

	Context
	Profile
	

	Data Objects
	· slumSurvey
	

	When may this be initiated
	Any time as required.
	

	Number and type of instances
	Maximum one instance, and maximum sequence is unlimited
	

	Additional rules
	
	

	Roles that may initiate
	Administrator, Capturer
	

	Initiation method
	User initiates with click of a button
	


	Steps

	#
	Name
	Assignment / role
	Pre-actions
	Actions/Work
	Post Actions
	Transition

	1
	Instantiate the workflow
	 Administrator, Capturer
	
	Instantiate the sub process and data objects
	
	Next step

	2
	Capture slum survey Information
	Capturer
	
	Edit
	
	Next step

	3
	Authorise
	Authoriser
	
	Edit
	
	Next step, or refer back.

	4
	Close sub-process
	
	
	Authorise data object.

Create household profile
	
	Stop


7.3.2 Sub-profile level processes

Each sub-process category would represent one family unit.

7.3.2.1.  [SS03] Capture social information about the family

The following table gives an overview of the business processes rules, steps and actions.

	Item
	Details / Values
	Notes

	Process/sub process
	Capture social information about the family
	

	Context
	Profile
	

	Data Objects
	· slumHouseholdMember
	

	When may this be initiated
	Any time as required.
	

	Number and type of instances
	Many instances, one per member, and maximum sequence is unlimited
	

	Additional rules
	
	

	Roles that may initiate
	Administrator, Capturer
	

	Initiation method
	User initiates with click of a button
	


	Steps

	#
	Name
	Assignment / role
	Pre-actions
	Actions/Work
	Post Actions
	Transition

	1
	Instantiate the workflow
	 Administrator, Capturer
	
	Instantiate the sub process and data objects
	
	Next step

	2
	Capture slum household social information
	Capturer
	
	Edit
	
	Next step

	3
	Authorise
	Authoriser
	
	Edit
	
	Next step, or refer back.

	4
	Close sub-process
	
	
	Authorise data object.

Create household profile
	
	Stop


7.3.2.2.  [SS04] Update slum household details

The following table gives an overview of the business processes rules, steps and actions.

	Item
	Details / Values
	Notes

	Process/sub process
	Update the dwelling / hutment details
	

	Context
	Profile
	

	Data Objects
	· slumHouseholdDetails
	

	When may this be initiated
	Any time
	

	Number and type of instances
	Maximum one instance, and maximum sequence is unlimited
	May not be re-created for profile.

	Additional rules
	The dwelling may not be duplicated within the system for the given slum.
	

	Roles that may initiate
	Administrator, Capturer
	

	Initiation method
	User initiates with click of a button
	


	Steps

	#
	Name
	Assignment / role
	Pre-actions
	Actions/Work
	Post Actions
	Transition

	1
	Instantiate the workflow
	 Administrator, Capturer
	
	Instantiate the sub process and data objects
	
	Next step

	2
	Capture dwelling / hutment Information
	Capturer
	
	Edit
	Check that the dwelling reference number is not duplicated in slum
	Next step

	3
	Authorise
	Authoriser
	
	Edit
	
	Next step, or refer back.

	4
	Close sub-process
	
	
	Authorise data object.

Create household profile
	
	Stop


7.4 Data objects associated with the App

7.4.1 Profile level data objects

7.4.1.1.  slumSurveySummary

Note that this section deals with the aggregation of the data captured per household for the slum as a whole

	Label
	Rules
	Type
	Example
	Help

	Total Household surveyed :
	
	Memo
	Total Household surveyed : 91 out of which  6  structures are Mandir and 4 structures are toilets, 2 Houses are locked, 1 structure is Samaj Bhavan
	

	Total structures:
	
	Memo
	Total structures: 67
	

	Condition of house:
	By Type
	Memo
	Condition of house: Pakka: 29 , out of which G: 9 , G+1: 12, Semi Pakka:38
	

	Residing in the slum:
	
	Memo
	Residing in the slum: since 80-90 yrs
	

	Occupation (Head): 
	By Type
	Memo
	Occupation (Head): Daily Wage: 6, Business: 1, Govt service: 39, Pvt sevr: 17, Retired:13, 
	

	Literacy: Number of heads of households that are literate
	
	Memo
	Literacy: Literate: 69, Illiterate: 9
	

	Marital Status
	By Type
	Memo
	Marital Status: Married: 66, Widow: 12,  
	

	Religion
	Hindu, Other
	Memo
	Religion: 100 % Hindu 
	

	Caste:
	SC, Open, 
	Memo
	Caste-: SC: 77,  Open: 1, 
	

	Number of Caste certificates
	
	Memo
	Caste certificate submitted: Yes: 43, No: 35
	

	Number of persons
	
	Memo
	Population : 346
	

	Number of households with more than Rs. 3000 per month
	
	Memo
	No. of HH having Monthly Income:  Rs.more than 3000: 77, Rs.500-100: 1
	

	Number of Aadhar cards submitted
	
	Memo
	Aadhar card submitted: Yes: 77, No: 1
	

	Number of Rental
	
	Memo
	Rental : 0
	

	Use of structures:
	Number, percentage
	Memo
	Use of Structure: 100 % Residential use
	

	Number of families below poverty line
	Number, percentage
	Memo
	No. of family below poverty line:  Yes: 6, No: 72
	

	Number of households with toilets
	Number, percentage
	Memo
	100% HHs have Toilet facility 
	

	Types of toilets
	Own built, sharing, through scheme
	Memo
	Type of toilet: Own Built: 66, Sharing: 6, Through Scheme: 6
	


7.4.2 Sub-profile level data objects

7.4.2.1.  slumHouseholdDetails

	Label
	Rules
	Type
	Notes
	Help

	Family/household.No.
	Required
	Number
	
	

	House/Flat/Door No.
	Required
	String
	
	

	Name of Head of Family
	Required
	ElSelect
	Select from search of the members in the household (current sub-profile)
	

	Aadhar Copy submitted:  Yes/No
	Calculated
	
	From the selected head of the household
	

	Caste [General/ SC/ ST/ OBC/ NT/other] 
	Calculated
	
	From the selected head of the household
	

	Caste certificate submitted: Yes/No
	Calculated
	
	From the selected head of the household
	

	Religion 
 
	Calculated
	
	From the selected head of the household
	

	 Is head of the family is Handicapped: Yes/No
	Calculated
	
	From the selected head of the household
	

	If, Female Headed Household. Then 
Marital Status

	Calculated
	string
	From the selected head of the household
	

	Total Family Income (in Rs.)
	Calculated
	Numeric
	From household members
	

	Number of handicapped persons         
	Calculated
	Numeric
	From household members
	

	Is your family below poverty line

	Calculated

Yes/No
	
	Based on the household income

Get requirements from CSFD
	

	If yes , does the family possess BPL card ?  
	Yes/No 
	Checkboxes
	
	

	Owner/Rental
	Owner

Renteal
	elSelect
	
	

	If rental, Name of the owner
	Conditional based on previous question
	Text box
	
	

	Type/Structure of the house
	 [Pucca/ Semi-Pucca/Katcha/]
	elSelect
	
	

	IF Pakka How Many Floors 
	Conditional based on previous question.

G/ G+1/ G+2
	elSelect
	
	

	Size of existing dwelling unit (built up area in sq mts)
	Greater than 0
	Numeric
	
	

	Plot size      (in sq mts)
	Greater than 0
	Numeric
	
	

	Existence of toilet facility

	Own  latrine/ Shared  latrine/ Community/ 

Open Defecation/

Through scheme]
	ElSelect
	
	

	If through scheme then type name of the scheme
	Conditional on previous
	Textbox
	
	

	Number of years of Stay in this Town/City  


	0 to 1 year : 01,   
1 to 3 years : 02,
3 to 5 years : 03,  
More than 5 years : 04
	elSelect
	
	

	Did the family migrated from another area?
	 [Rural Area to Urban Area/

Urban Area to Urban Area/

Not applicable] 
	elSelect
	
	

	Does the family owns a house in any city in the country : [Yes /No ]
	
	
	
	

	Type of migration: 
	seasonal/permanent
	ElSelect
	
	

	Provide a list of documenttation collected: 
	
	Repeat
	
	

	Type of documents
	Get a list
	elSelect
	
	

	Document uploaded
	Required
	upload
	
	


7.4.2.2.  slumHouseholdMember

	Label
	Rules
	Type
	Notes
	Help

	Given Name
	Required
	
	
	

	Family Name
	Required
	
	
	

	Name of Father/Husband
	Required
	
	
	

	Sex
	Required 

[Male:01, Female : 02]
	elSelect
	
	

	Age
	Required

Greater than 0
	number
	
	

	Marital status:   

	Required

[Married/Widowed/Abandoned/Single/Divorced/Unwed mother/Other] 
	elSelect
	
	

	Literate: 
	Yes/No
	Checkboxes
	
	

	Occupation
	Provide a list
	elSelect
	
	

	Monthly Income (in Rs)
	Required, Greater or equal to 0
	
	
	

	Aadhar Card No
	Required

Numeric

12 characters
	String
	
	

	Upload Aadhar:  
	
	upload
	
	

	Caste 
	[General/ SC/ ST/ OBC/ NT/other]
	elSelect
	
	

	Upload Caste certificate: 
	
	upload
	
	

	Religion 
 
	Provide a list
	elSelect
	
	

	Is the person Handicapped
	Physically, Mentally,

No
	elSelect
	
	

	Relation to Head of Family 
	Provide list
	elSelect
	
	

	Educational qualification 
	Provide list
	elSelect
	
	

	Employment Status 
	Provide list
	elSelect
	
	


8 Reports

The Reports app will be used to configure and run reports from the system. The following reports will be included in the first round of development of the system.The specification and details of reporting tools are defined in the Reports Specification.

	Number
	Report name
	Report Description

	R.01
	Slum master list
	Print a list of slums with key details from the slum master register, including status of transfers for each.

	R.02
	Detailed report for submission of a slum
	Print a report conforming to the formats required by the government to submit a slum detail

	R.03
	Status report to track progress for submission of a slum
	Report per slum with a list of all the households, and the status of completion of all the households for the slum.

	R.04
	Status report to track progress with documents uploaded per slum
	Report per slum with all the households giving details of the documents uploaded to track progress

	R.05
	Survey management report
	Report per surveyor tracking status and number of households surveyed by status for a given period.


9 Towards a cost model

One part of the intervention involved assisting the CFSD to develop a cost model to implement the solution above.  The figures below are in Rupees.

	Assumptions
	Notes
	Units
	Cost per unit
	Cost per month

	Total Hectares
	
	212
	
	

	Household / ha
	
	94
	
	

	Mapping costs / ha
	
	17050
	
	

	Mapping costs / household
	
	181
	
	

	
	
	
	
	

	Surveys per person per month
	
	200
	
	

	Survey cost
	
	10
	15000
	150000

	Supervision
	
	2
	30000
	60000

	Quality control 20%
	
	1
	50000
	50000

	Management
	
	1
	200000
	200000

	Software support (Excluding Development)
	
	1
	12500
	12500

	Transport to slum
	Ave 15 km per day @ 10 per km for survey and supervision
	17
	150
	51000

	Communication costs
	200 per month
	
	6000
	6000

	Printing costs Submissions
	20
	1.5
	60000
	60000

	Printing costs Questionnaires
	
	15
	30000
	30000

	
	
	
	
	619500

	Capital and miscellaneous
	
	20.00%
	
	123900

	Total
	
	
	
	743400

	
	
	
	
	

	Cost per unit
	2000 units surveyed per month
	
	
	371.7

	
	
	
	
	


10 SlumDLT budget
Below our estimates for implementing the first phase of the SlumDLT as described above.  This includes the following Apps:

· Slum register

· Persons register

· Slum survey

Our budget estimate for this is $25,000 for analysis and configuration of these three apps.  This includes a budget for enhancements to the BetterData platform to integrate more strongly with Google maps.  The budget aims to allow for the creation of a generic set of apps that can be used by other organisations, asides from CFSD.

11 Next steps
The proposal identifies an opportunity to scale CFSD's work assisting slum dwellers in Nagpur to claim their land rights.  While CFSD is currently targeting a population of 20,000 people (who live on municipal lands), there is a total estimated population of 863,098 throughout Nagpur.  UN Habitat estimates that the global population of slum dwellers is 1 billion people.

We have identified in this proposal a series of activities required to systematise and scale the work that CFSD currently carries out.  Our analysis identifies bottlenecks in the data collection process that will make it very hard to scale further.  However, by adopting tablet or other mobile devices – along with a more streamlined process these can easily be overcome.

However, this is based on an assumption that the demand from Nagpur municipal government is large enough to justify scaling up.  Current contracts are piecemeal and payments can take a long time.  This makes it difficult to generate the economies of scale needed for scale-up to be sustainable.  This assumption must be verified with government before we proceed with further planning. 

There is a second opportunity to support slum dwellers in other parts of Nagpur (an additional 843,098 people), as well as in other parts of India or even other countries.  We do not fully understand the mechanisms available to finance the cost of formalising land rights for other parts of India or other countries.  Analysis would need to be carried out to assess if government or other donors are willing to support these costs.  This analysis could explore innovative financing mechanisms such as results based bonds, financed by donors by recovered from government, should success criteria be met (impact finance).

If this is the case there is a larger opportunity to begin co-creating a more generic set of apps that could be used by both NGOs (or other actors, possibly including slum dwellers themselves) and government to increase the scale and efficiency of the process of formalising land rights.

We recommend a two track approach to explore and agree on next steps.  First, for CFSD to dialogue with Nagpur government to assess their willingness to commit to a larger scale contract.  Second, for CFSD, Civicus and Kwantu to explore interest from other donors and NGOs to collaborate in a larger project.  This would use CFSD and Nagpur as a pilot to demonstrate scale, but aim to replicate it in other contexts.

This approach would enable us to collaborate to seek resources to build CFSD capacity to scale-up.  This will provide a pilot, demonstrating what is possible.  Parallel activities could convene a broader partnership that collates and analyses data on the potential to replicate across India or globally.
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