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1. Background 

Introduction 

The Open Database of Metropolitan Municipalities project is a continuation of two previous projects commissioned 

by the South African Cities Network (SACN) in partnership with Japan International Cooperation Agency (JICA), and 

Open Data Durban (ODD).  

SACN and JICA jointly implemented the demographic dynamics and finance study, conducted by UNISA in partnership 

with JICA in 2015/16 for six of SACN’s member municipalities, thereafter SACN independently carried out a supplement 

(three metros) to the project to provide data projections for all nine cities.  

Open Data Durban (ODD) recently partnered with SACN to build a web application and data portal framework to make 

the South African Cities Open Data Almanac (SCODA) an interactive data tool for the public and civic community to 

utilize. This almanac allowed reporting for cities and city-based indicators which are grouped according to factors such 

as location and SACN key themes. During this initial project phase (which was part of the State of Cities Report launch), 

Open Data Durban built the interactive open data portal, and worked with the SACN team to develop the example 

indicators which can be seen on the site currently. The site also has a fully functional open data portal as a backend.  

In this second phase, our goal was to improve the demographic modelling and link the work to the open data portal 

(South African Cities Open Data Almanac (SCODA) so that cities can begin to access demographic data for evidence 

based planning.  

Rationale 

In order to sustain the work initiated through the population dynamics and finance study (First Phase) by improving 

the model, making it usable, and testing through application on the SCODA platform, it became clear that a more 

robust version of SCODA was necessary.  

The enhancements updated the demographic modeling infrastructure to include state-of-the-art models and big data 

analytics for enhanced insights. 

With an advanced, live-data manipulation framework for a sustainable, dynamic and user-centric data almanac, SACN 

member cities can access evidence-based data and informational tools that will assist cities in developing better 

strategies; as well as providing a living monitoring, evaluation and feedback system in these cities. Although the long 

term plan for the data almanac is to develop a 5-year strategy which will see city data being used to create 

informational tools that drive positive social change and informed decision making, this project took the existing 

almanac web application and created an online data processing framework with improved usability, internal modeling, 

and data bandwidth. Once launched, this platform will allow SACN to provide cutting edge demographic modeling 
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tools and data-driven insights. Essential to the implementation of this framework will be the training of city officials in 

its use, thereby increasing these cities’ skillsets while also providing a means to obtain detailed feedback on their 

needs and any implementation pitfalls that will require redesign and improvement. Our goal is to build effective tools, 

such that users have the best experience and can maximize their data capabilities and impact. 

Objectives 

Our objective in this project is to lay down the necessary infrastructure in the SCODA framework to deliver a tool that 

has the potential to be a key evidence-based planning tool embedded in South African Metros. This tool could be used 

by municipal planners and decision-makers, researchers, the press, CSOs, businesses and citizens to understand and 

engage with key data and insights on the cites and their relationship to each other and the socio / economic / political 

/ demographic contexts of the country of South Africa. Some key components of this infrastructure is an enhanced 

demographic model and interactive framework, new high-density data streams to support this new modeling 

framework, an improved data-handling framework whereby individuals can work with datasets directly on the site, 

and focussed training to city officials so as to facilitate their use of the new framework to tackle city-level changes 

through data-driven decision making.  

Project Workplan 

As laid out in the project workplan, there are four task streams within this project that will lead to the successful 

project delivery, namely: 

1. Improvement of demographic model for Population Study 

2. Building the demographic model into SCODA and linking to other data sets for analysis 

3. Application and user-testing of the model 

4. A study tour to the United States for the Project Steering Committee 

This report serves to detail the outcomes of each of the four task streams and to give an indication of next steps for 

the SCODA platform and processes begun as a result of the project. This report, together with the revamped SCODA 

platform, updated demographic model, and accounting report, form the final deliverables for this project. 

- End of Section - 
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2. Task One: Improvement of demographic model 
for Population Study 

Demographic Modeling Report 

How not to project population 

At country level population projections have proved to be relatively reliable and have afforded national planners clear 

indications of what to expect. This is because the main determinants of population change: fertility and mortality rates 

and the levels of immigration and emigration can be reliably modelled. Implicit in these models is the assumption that, 

within these parameters, the population of the system is closed. This means, for example, that the fertility rate of a 

country does not affect the population of neighbouring countries except through immigration and emigration. The 

national population is depleted by death and emigration and supplemented by births and immigration. It is axiomatic 

that those born in the country will live there until they die or emigrate.  

At sub-national level these assumption no longer hold. Estimates of fertility and migration rates get progressively less 

accurate for smaller areas (eg provincial, municipal and suburb). While it is possible to derive estimates of fertility and 

mortality for small areas from demographic profiles migration present a particular problem for modellers. To measure 

international migration counts of movements into and out of the country are required. To understand migration 

between municipalities the flows between every municipality in the country must be quantified. South Africa has 278 

municipalities, meaning that over 77 000 different flows have to be measured. Moreover the focus of this study are 

electoral wards and with 4 392 wards the number of permutations rises to almost 20-million.  

Although there are ways to decrease the demands on the information the key point is that modelling migration flows 

at ward level makes near impossible demands on those collating the data. The information required to treat cities or 

wards as closed systems do not exist and there is little choice other than to treat the systems as open. In open systems 

changes in fertility and mortality in one area can readily impact on adjacent areas or other cities. A change in fertility 

in ward A can prompt a change in the population of ward B. Consequently knowing the enumerator area’s fertility and 

mortality rates reveals little about population changes in that area. 

In open systems changes in mortality and fertility rates can result in an increase in the population of the ward 

population or, just as easily, prompt migration from that ward. Take the example of a household where an aged parent 

dies. The death may result in a decline in the population of that ward or may prompt the household to move to a 

smaller dwelling which, quite possibly, is in another ward or city. An example is given by the desire of many middle 

class Gautengers to retire on the south coast of kwaZulu-Natal. Increased longevity in Gauteng then results in 

population increase in kwaZulu-Natal.  

Ultimately the need to treat sub-national administrative areas as “open” ensures that the methodology used for 

projections in closed systems fail.  
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Have the data or treat the system as 'open' 

It is tempting to employ closed system methodologies to make ward and city projections but the information 

requirements are not met. It cannot be assumed that those born in a city will continue to live there and the information 

demands for quantifying flows between small spatial entities like wards are not met. Without adequate information 

on migration patterns knowing the fertility and mortality trends lends little insight into population changes. There are 

three main constraints on modelling migration at city or ward level: 

1. The frequency with which censi are conducted 

2. The ability of the census to capture movement between wards as these are unnamed entities which change 

frequently 

3. The need to classify migration patterns: A significant proportion of migration can be typified as 'oscillating' 

with people moving to-and-from between cities and homesteads or a regular basis and the census fails to 

distinguish between this and “normal” migration.  

South Africa finds itself at a peculiar junction which further emphasises the centrality of migration in making 

population estimates. The UN indicates that in 2016 the number of which births matched the number of deaths for 

the first time. This means that there is now no natural population growth and all population increases are due to 

immigration. It is expected that from this point on births will increasingly lag behind deaths. Consequently the SA 

population will gradually age and the, the impact of immigration aside, start declining. The age pyramid of SA reflects 

this trend. There is little difference between the number of people in the youngest age cohort and those aged 25 to 

29. 
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This transition to declining fertility and increased longevity (i.e declining mortality rates) tend to be led by urban and 

metropolitan areas. These factors cast the role of migration at the centre of determining population trends particularly 

for metropolitan areas and, as indicated above, it is precisely at this point that the data is weakest. 

In other countries migration trends have been derived from the address registers associated with tax records, utility 

accounts or social security benefits. However South Africa joins that massive group of countries where this data is 

woefully inadequate. Essentially sub-national migration patterns can only be inferred from population changes post-

facto. 

Given this sub-national projections can only be made on the basis of established or hypothesized trends. For example, 

if the key assumption is accepted that past growth patterns of any administrative area is informative of what is to 

come then population projections can be made by extrapolating past trends. The value of these projections then rest 

on the veracity of this assumption and the how well those trends are extrapolated. More importantly these projections 

can be made without reference to fertility, mortality or migration rates.  

Projections for metropolitan areas  

At its simplest level the projections of city populations require knowledge of the population at two distinct periods 

(like the latest two censi). With this information the population growth can be projected linearly forward. enumerator 

areas This method of projection assumes that the observed growth rate continues unchanged for the period over 

which projections are made. 

Improved population projections can however be made by obtained additional data points and by basing the 

projections on smaller spatial entities. For cities two additional data points can be derived for post-1994 South Africa. 

These are for 1996 and 2016.  

● 1996 population estimates can be obtained by combining enumerator areas from the 1996 census to 

reconstitute the 2016 city boundaries.  

● Recently estimates of the 2016 population for each municipality were provided by StatsSA. These estimates 

are derived from a national survey of 10% of dwellings units. While that survey did not involve a re-listing of 

all the dwellings in the sampled areas the number of dwellings was adjusted on the basis of satellite and other 

imagery. That survey is taken as a reliable reflection of the population in each municipality. 

Collectively the data thus provides four data points (1996, 2001, 2011 and 2016) for each metropolitan area. Projecting 

the population of each metro then becomes a question of distilling the underlying trend and extrapolating that trend 

to 2021 and beyond. Deriving the underlying trend is essentially a question of fitting a curve to the observed points. 

That curve is then extrapolated forward to make projections. 

Curve fitting and metro projections 

The growth rate of metropoles has, in general, declined markedly since 1994. Between 1994 and 2001 the annual 

growth rate of metros was 3.4%. During the 2011-2016 period this had halved to 1.7% per annum. Although the rate 

of growth is declining the absolute increase in population is still substantial - particularly in Gauteng. Thus while the 
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cities are experiencing massive population growth the tempo at which that population is growing is abating. These 

changes are shown below. 

Percent annual population growth rates between years:  

Metro 1996-2001 2001-2011 2011-2016 

Johannesburg 4.7 3.7 2.3 

Cape Town 3.5 2.9 1.4 

eThekwini 2.7 2.3 1.3 

Tshwane 4.1 3.6 2.4 

Ekurhuleni 4.7 2.8 1.3 

Nelson Mandela Bay 1.0 1.5 1.9 

Buffalo City 0.7 0.7 1.5 

Mangaung 1.5 1.6 0.3 

 

There are significant difference in the growth rate of the larger cities and the two smaller metros (Nelson Mandela 

Bay and and Buffalo City). These small cities currently show increasing rates of growth while the other, larger, metros 

show declining growth rates. In Tshwane and Johannesburg the growth rate is declining slowly but the Cape Town and 

Ekurhuleni growth rate has been more marked. The growth rate of Ekurhuleni is now currently one-quarter what it 

was during the 1996-2001 period. In Cape Town and Ekurhuleni the drop in the growth rate has been so rapid that, if 

the trend continues, these cities will see population stagnation before 2030. 

The trend to population stabilisation conforms to the evidence that the South African population is no longer growing 

"naturally" and will, within the next decade, enter a phase (but for immigration) of decline. Internal migration has a 

markedly different dynamic and there is remains significant scope for ongoing urbanisation for some time to come. 

Identifying the equation that best fits the observed population for each city in 1996, 2001, 2011 and 2016 is a the 

centre of making projections. In each instance a substantial improvement on a linear projection is obtained by using a 

linear projection based on a "second order polynomial". These curves correspond to the form y= ax + bx2 + c where y 

is the population in the year for which a projection is to be made, x is the population observed in the past and 

parameters a and b describe how rapidly the curve changes over time. In the graphic below the curve that best fits 

the four observed points for each of the meros is shown below along with projections of that trend to 2030. 
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Metro populations 

To the extent that past trends are indicative of what will happen the projections can be accepted as robust as they 

tightly fit the trends established between 1996 and 2016 Moreover the trends do not call for for details of fertility, 

mortality and migration rates. The main role of these city level population projections is to provide a target for the 

ward estimates. For any given year the sum of the population in all the city’s wards must equal the projection for the 

city as a whole. The key question then becomes how the population of the city is distributed between wards in that 

city.  

However the objective of this study was to make projections of ward level populations. The simplest way to do this 

for an open system is to make a linear projection of every ward from the last two censi. This rapidly gives rise to 

implausible results as, for example, some wards become entirely denuded of people while other wards show massive 

increases in population and thus unrealistic population densities. This situation is partly ameliorated by basing the 

projections on the last three censi (1996, 2001 and 2011) and using a more complex curve fitting formula. Fitting 

curves to the three data points (1996, 2001 and 2011) and projecting that trend improves the situation but does not 

entirely eliminate implausible population estimates. Despite the large sample size the 2016 Community Survey results 

were not released for sub-metro entities like wards or enumerator areas.  
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The shortcoming described above can be addressed by treating the wards as aggregations of smaller components, 

fitting curves to each of these components and aggregating them back to reconstitute the profile of each ward. The 

‘components’ in this instance are the enumerator areas (a term used here as synonymous with "small area level"). 

This method results in ward populations being derived from a complex interplay of the constituent subcomponents. 

The method ensures that no ward can be totally denuded of population unless every enumerator area in that ward 

has a declining population. Similarly implausibly large ward populations in some enumerator areas are offset by by the 

enumerator areas with declining populations. The reasonableness of population growth is enhanced when 

enumerator area populations are themselves limited to reasonable population densities. 

The method 

The methodology adopted here rests on the projection of population trends for every enumerator area in the city 

from three time points - 1996, 2001 and 2011. To do this it was necessary to derive reliable 1996 and 2001 population 

estimates for each enumerator area as defined in the 2011 census. Once this was achieved "second order polynomial 

curves" were again fit to the data points. This trend was then projected to derive population estimates for every 

enumerator area for the period 2012 to 2030. 

The projections (inevitably) resulted in some implausible estimates for some enumerator areas. As with wards 

downward sloping curves projections eventually result in population estimates that are below zero. Conversely the 

projections based on an increasing trend could result in rapid population growth and unreasonable population 

densities. For this reason limits are placed on projections at enumerator area. The two basic rules applied were: 

1. Negative populations are assumed to reflect empty enumerator areas and negative populations were set to 

zero. 

2. The population of any area was not allowed to exceed the maximum density of similar enumerator areas 

observed elsewhere in the metro. The maximum population density was determined in terms of the main 

(largest) category of housing type in that enumerator area. Once the dominant housing type was established 

its population density area was restricted to the maximum density observed for other areas of that housing 

type in the metro. Areas that, for example, were dominated by informal settlements were not allowed to 

exceed the highest density already observed for informal settlement enumerator areas elsewhere areas in the 

metro. A threshold was similarly set for formal dwellings, flats and other categories.  

Once the projected population reached the threshold density the population of the enumerator area was held at that 

level.  

The enumerator areas were then reweighed to ensure that the sum of their populations equalled the estimated 

population for the metro. This was simply a question of reweighing each enumerator area population pro-rata.  

The projection of enumerator area populations may give rise to questionable estimates. However the essence of this 

method is that the enumerator areas are aggregated to reflect ward profiles . For example, in Johannesburg, the five 

thousand plus enumerator areas are combined to reflect trends in 130 wards – with an average of 43 enumerator 

areas in each ward. Thus while estimates for any enumerator area may be unreliable the aggregated result should be 
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reliable and need to be verified as such. Unfortunately projections, almost by definition, cannot be verified timeously. 

The next census will be in 2021. New population estimates at ward level will become available a year or two later. 

Verification of the methodology thus as to be sought elsewhere. One candidate for verification are the returns for 

voting districts. 

Verification 

As a rule projections use of the most recent data available and reflect a situation some point in the future. 

Consequently it is extremely to difficult to verify projections. It will only be possible to definitively ascertain how 

accurate the projections were after the next census. By that time the utility of the projections will have passed. This 

said, the veracity of the projections may be possible through supplementary data like election registration statistics. 

Local government elections (which use the wards as the basis for choosing representatives) were last held in 2011 and 

2016. It should be possible to use this data to what extent population projections for 2016 correspond to the 

population profile as inferred from voter registration statistics. 

In a classical ‘gotcha’ there proves, for each city, to be a very poor correlation between the projected population and 

registration figures at ward level. This is because, by law, wards have the same number of registered voters. This 

ensures that there are small differences between the wards. Furthermore the ratio of voters to population in wards 

tends to be relatively constant. Differences in this proportion arise from age profiles, the prominence of immigrants 

(ie. adults not entitled to vote) and the propensity of adult citizens to register. Consequently the wards all have very 

similar number of registered voters and roughly the same populations. This means that every ward contains similar 

proportions of both the city’s residents and registered voters. Moreover the differences in these proportions reflect 

the factors listed above rather than discrepancies in population size. The upshot is that the ward level projections are 

poorly correlated to the number of registered voters.  

In Johannesburg, for example, there is a statistically significant correlation between registered voters and the 

projected population estimates. However only a small proportion of the difference in the number of registered voters 

can be attributed to population of the ward. Population differences account for 6% of the variation in the number of 

registered voters. By comparison the reliable (unprojected) 2011 population estimates account for 8% of the variance 

in the number of registered voters This means that the projection model cannot be verified within a municipality when 

using the 2016 Local Government Election data or, for that matter returns from any other election. 

By contrast voting districts differ as they are defined in a way that facilitates the management of elections and are not 

required to be the same size. Unfortunately the average voting districts covers a small number of enumerator areas 

and, given that the design rests on combining an adequate number of enumerator areas, can also not be used to 

evaluate the projections. 

An alternative process is to create artificial ward-sized agglomerations of enumerator areas. These “pseudo-wards” 

are not required to be the same size yet approximate wards in terms of the number of enumerator areas contained in 

each ward. Using the 2011 data from Johannesburg, as an example, clusters of 32 enumerator areas were arbitrarily 

combined. The population of these pseudo-wards were then correlated to estimates of the number of registered 
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voters therein. The relationship was as expected: positive (greater 2011 populations corresponded to more voters 

registered for the 2011 election) and statistically significant (the relationship was not random). Most importantly 69 

percent of the variation in the number of registered voters could be explained by the population of each pseudo-ward. 

The remaining 32% of variation would be accounted for by differences in age profiles, the proportion of non-citizens 

in the population and differing propensities of adult citizens to register to vote. The 2011 estimates were drawn 

directly from the census and IEC data and did not, to any extent, rely on projections. The r2 value of 0.69 (i.e. the 69% 

of variation) sets a benchmark against which the projections could be evaluated. 

In 2016 the number of wards and enumerator areas both increased. The pseudo-wards were accordingly based on 

agglomerated clusters of 43 enumerator areas. Estimates of both the number of registered voters and the 2016 

(projected) population were made for each pseudo-ward. Unfortunately a small number of anomalies in the number 

of registered voters were evident. These anomalies were a product of the method by which voting districts were 

aggregated to enumerator areas. This method resulted in sparsely inhabited industrial areas being allocated registered 

voters. Most significantly the anomaly lies with the allocation of registered voters and not of the projections. When 

comparing the 2016 values against the 2011 benchmark of 68% these outliers were excluded.  

The correlation of the registered voters against the projected 2016 population was in the expected direction and 

statistically significant. Given this, the most important factor was how much of the variation in the number of 

registered voters in 2016 could be explained by the projected population of 2016. Given the nature of projections it 

was expected that the projected population would have less explanatory power than the 69% observed in 2011. 

Reductions in the r2 value would suggest that the projections were departing from the trend implied by voting 

registration. In fact the r2 value increased slightly to 0.7 (i.e. 70 percent of the variation in registered voters could be 

explained by the 2016 population projection). While the increase in not thought to be statistically significant it does 

affirm that the underlying method is reliable and, at the very least, the projections conform to what the Independent 

Electoral Commission (IEC) data suggests. 

Aggregating EAs 

The creation of the “pseudo wards” offers insight into how the enumerator area projections can be used by planners. 

In the above example the wards were agglomerated into equal sized chunks containing 43 enumerator areas to reveal 

a r2 value of 0.7. Creating a larger number of pseudo-wards (by agglomerating fewer enumerator areas) reduces the 

explanatory value - the r2 value drops. By measuring the impact of reducing the number of enumerators so combined 

guidance is given to those wishing to create their own ‘pseudo-wards’. 

The plot below compares the explanatory value of the projections in any given year (the r2 value is shown as a 

percentage on the graph) to the bin size (the number of enumerator areas in each pseudo-ward). Essentially reducing 

the bin size undermines the explanatory value of the population estimate. If bin size dropped from the current 43 

enumerator areas to 26 then the proportion of unexplained variation in the registered voters rises from 30% to 37%. 

Dropping bin size to 13 results in over half (54%) of the variation going unexplained. 



 

 

Open Database of Metropolitan Municipalities: Interim Report 

 

13 

 

 

The projections for individual enumerator areas are made available on the understanding that these may be 

recombined to create elements akin to the pseudo-wards. However the binning of too few enumerator areas is clearly 

problematic. The size of the resulting problem is shown in terms of the declining explanatory value.  

The above model examines the impact of bin size on the utility of the estimates. The explanatory value of the 

projections will also invariably decline as they reach ever further into the future. However knowing to what extent the 

value of the projections can on be known after the fact – possibly only in 2022 or 2023. In the interim the data suggests 

that data from the 2019 elections may be used to recalibrate the projections to bring them closer to actual changes.  

Modifying the projections 

The projection model rests on the assumption that recent changes in population trends will continue until some 

threshold level is reached. There is obviously no certainty that past trends will continue indefinitely and the model 

should change as new information comes to light. One potential source of information is satellite telemetry showing 

how luminous areas are at night. International studies show that there is, at city level, a clear correlation between 

night time luminosity and the. Brighter cities clearly denote higher populations (at least in developed economies). 

Unfortunately ,as an examination of the data shows, the correlation between population density and nighttime 

luminosity breaks down at a sub-city level. 
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Within South African cities there is very little correlation between luminosity and population. Business districts, with 

their heavy, w traffic, regular street lighting and wide-spread use of window lighting by shops tend to be very well lit. 

These areas also tend to have small residential populations. Townships and suburbs, on the other hand, tend to be 

poorly lit (at least as seen from the air) yet contain higher densities of residents. These interactions result is a poor 

correlation between luminosity and population density. 

The graphic below reflects the luminosity of Johannesburg at night in June 2016. Those familiar with the areas will be 

able to identify the main business districts and filaments indicating major arterial routes.  

 

 

Note: The nightlight telemetry does not conform to enumerator area boundaries and is published at a fairly coarse 

resolution: squares of approximately 500m by 500m. These pixel are larger than many enumerator areas and 

consequently it is necessary to provide the nightlights data as a grid at the coarser resolution. 

 The absence of a clear correlation between population density and luminosity does not render the nightlights data 

irrelevant for the current objective. Of particular value is the fact that changes in luminosity are informative of 

population movement. In particular increased luminosity indicates rising economic activity and increasing population 

density. Areas that 'brightened' significantly after 2011 were typically residential areas that had become more densely 

populated over time. The changes in luminosity value in Johannesburg are illustrated below. 
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Change in luminosity is measured on a scale of 0 to 2 with 2 indicating the most dramatic change in night time 

luminosity between June 2012 and June 2016. June values are used as this corresponds to winter - the time of year 

where, in Gauteng at least, the enumerator areas tree canopy in residential areas is at its seasonal minimum. Using 

winter values reduces the canopy differential between older suburbs and newer areas where trees are poorly 

enumerator areas established. Unfortunately nightlight values for June enumerator areas are not available prior to 

2012 - hence the use of the June 2012 values below. The map below shows those areas where luminosity changed by 

more than 0.5 points between 2011 and 2016. These areas are illustrated by the yellow dots on the map. 

 

 

. 
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The change in luminosity is measured. technically, by the difference between the 2016 and 2012 z scores of the 

logarithm of observed luminosity value. A luminosity value of 2 corresponds to the 2016 value (logged) being two 

standard deviations more than the 2012 value (logged).  

The nightlight data is used to alter the projections for areas that changed luminosity by more than an amount 

determined by the user. First the user decides at what threshold will the nightlight value start to override the projected 

value. The lower the threshold the more of the projected values are overridden. This is a reflection of the preference 

the user has for using population estimates based on luminosity rather than the projections. Above the selected 

threshold the luminosity value of all affected areas are used to derive an estimate of population density using a simple 

formula. Most of the areas in which there has been marked increases in luminosity are new townships. By examining 

the nightlight and population values of a cross selection of townships a relationship between density and luminosity 

was derived. This formula was then used to estimate population figures for all areas falling above the selected 

threshold. Those new values were then used in lieu of the projected value. 

The projections for 2016 may thus be 'enhanced' by identifying those areas which had significant increases in nighttime 

luminosity. As indicated the method is unproven and rest on confidence in the nightlight enumerator areas satellite 

telemetry. 
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The nightlights component is used to adjust measurements for 2016 (the latest year for which the telemetry is 

available). The intention is for the model to be updated each year after the June nighlights values become available. 

The new telemetry will then be used to adjust that years projection based on the differences in luminosity between 

the last census and the most recent telemetry. 

Social media and population changes 

The increasing prevalence of geo-locating facilities in phones and on computers potentially offers new ways of 

recording population location. For example GPS facilities on smart phones enable social media like twitter to identify 

the exact location where a tweet were posted. By tracking the origin of tweets patterns of the movement of people 

can be built up. Similarly when individuals allow their web browsers to “share” its location with the server a map of 

web users can be generated. In one of the more ambitious projects Eric Fisher recorded for the years 2011 to 2014 

the origin of 6 billion tweets across the globe. The resulting profile reflect a combination of human presence and the 

uptake of this form of social media. The central question with respect to this project is whether this data can be used 

to add value to models of migration patterns.  

 

Twitter, for example, could be expected to reflect population densities (or at least the densities of a defined socio-

economic groups) if tweets were in approximate proportion to where the population spent their time. If this was the 

case then, by excluding tweets sent during work hours, the tweet density would reflect the location of people after 

hours and in all probability where they lived. 

 

While images of the 6 billion tweets are available on-line that data is not accompanied by other data associated with 

the service. This renders it difficult to systematically interpret the information and assess its full utility. However a 

cursory review of the data reveals that the origin of tweets reflect social events more than they do residential 

populations. 
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For example a map of tweets from the of the Cape Town City bowl area derived from the 6 billion tweets shows several 

prominent clusters. These clusters centre on the stadium, the Waterfront shopping complex, the popular tourist area 

along Long street and the area around the CCTIC international conference centre.  

 

The 6 -billion tweets and data that was subsequently derived from twitter suggests the extent to which tweeting is a 

vanity exercise. People tend to tweet from places they wish to be associated with and not necessarily from where they 

live or work. Tweets are consequently heavily concentrated in areas of entertainment and tend to be concentrated 

around stadia, conference centres, outdoor events, restaurants, cinemas etc. 

 

To reflect residential profiles it would be necessary to filter out transport routes, shopping centres, stadia and places 

of entertainment. Filtering tweets on the basis of time and date, subject, location etc. may very well result in the 

development of profiles that reflect stable or residential populations. Unfortunately that requires that certain 

conditions are met. Inter alia: 

● sufficient knowledge of the locus, topic and time of events and /or 

● a large enough number of tweets to set a baseline of activity from which anomalies can be filtered. 

The 6-billion dollar tweets data reflects only the location of the tweets and not the time, date, subject, handle and 

other data associated usually associated with tweets. It, consequently, cannot be used for this project's’ objective. To 

complement the analysis of social media tweets were collected from Johannesburg and surrounding areas for several 
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weeks. This revealed a dataset of over 50 000 tweets of which 7 700 were geo-tagged and contained the coordinates 

of where the tweet was sent from  

 
 

To use twitter for the automated detection of special events (anomalies) and systemic filtering this number will have 

to be increased dramatically through systematic collection. Nevertheless as it is the collated data offers insight into 

the value of the exercise. 

 

The Johannesburg nightlight data pointed to a number of residential developments and which represented significant 

changes in population distributions after 2011. These developments included areas to the east and west of Soweto, 

the area around the Mall of Africa and a new settlement between Steyn City and Diepsloot in northern Johannesburg. 

None of these areas were the origin of any tweets in the past few months. This suggests that twitter is not a prominent 

part of the lifestyles of the residents in the new areas, the areas have poor cell phone connectivity or, ultimately, 

twitter is not simply not fit for the purpose intended here. 
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The use of social media to measure population location relies heavily on cell phone connectivity. Every effort was 

made to obtain data representative of cellphone usage from the main cellular service providers (Vodacom, MTN, and 

CellC). These efforts included making application under the Public Access to Information Act (PAIA). PAIA compels 

those holding data to consider requests, furnish the required data or reasons for not doing so. Vodacom and MTN 

ignored the requests, CellC acknowledged the request referred them to the legal desk and then failed to respond. The 

next step is to lodge a complaint against all three providers with the Human Rights Commission. This avenue has not 

yet been pursued. 

 

Instead, alternatives to the service provider were explored. These included the results of crowd sourced information 

on connectivity. These apps, for example, share data on where wifi signals are observed and where cellphone towers 

are located. 

 

Unfortunately these facilities share, along with web location data, a dependence on the presence of a ADSL, fibre or 

cellphone data signal. Consequently Twitter, OpenCell, MLS etc. currently, add little to no value to the projections 

methodology.  
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Report-back on Subtasks 

Subtask 1 

Review the current model (2015/16) and identify ways to improve it that will be implemented in this project  

A review of the existing system has resulted in the development of an alternative method of projecting population at 

a ward level. The new method requires the projection of the population of enumerator areas and their subsequent 

aggregation to ward level. These projections are calibrated to ensure that the total population in a metro matches the 

more reliable information on projections of metro population growth. The method has resulted in a seemingly robust 

method of projecting population for the medium term. 

On completion of the projections innovative data that seemingly reflect levels of human activity will be compared to 

the above “normative projections”. The comparison between the data sources will highlight strengths and weaknesses 

of the methods and, in the process, indicate the value innovative data has in improving projections and the ease with 

which projections can be updated.  

‘Traditional projection’ methods treat wards and metros as if they are closed systems and, but for immigration and 

emigration, these populations are self contained. Wards and metros are open entities and migration can be prompted 

by changes in household composition. Here a birth or death in the household can easily prompt relocation to another 

dwelling and the new dwelling can readily be in another ward or metro. In effect increased fertility rates do not 

necessarily point to population growth (as it does in the case of closed systems) - it just as readily points to greater 

migration. This factor limits the utility of models that are analogous to methods for estimating the growth in closed 

systems like countries. 

 Key progress made: 

● Review of the existing/previous system and plans to improve on it. 

● Alternative information sources that supplement the baseline census data have been identified and acquired. 

These include the time series of nightlight telemetry (time series of detailed imagery of lights over geographic 

areas, which can be analysed to give indication of population levels), the ‘6 billion tweets project’(see here for 

the blogpost of the project), Mozilla Location Services (the anonymised location data of Mozilla Firefox users 

is open and available for use in research) and data currently being scraped from twitter through its Application 

Programming Interface (API). Currently these data sources represent the best methods to verifying population 

data, but after the results have been generated they can be further assessed for viability. These are explained 

further in the next Sub-task section. 

● In December applications were made to the three main cellular network operators (Vodacom, MTN and CellC) 

for summaries of cellular traffic in the metropolitan areas as this data could improve migration models. The 

applications were made in terms of the Public Access to Information Act (PAIA) which obliges holders of 

relevant information to furnish it to applicants. Despite repeated requests none of the three companies 

approved or declined the applications despite the mandated period lapsing. At the moment it would appear 

https://drive.google.com/open?id=0BxexUuCYGxQ7eFBDQjBRazR0VE9VNlZhZVdYNTFLSmdwcnJJ
https://drive.google.com/open?id=0BxexUuCYGxQ7eFBDQjBRazR0VE9VNlZhZVdYNTFLSmdwcnJJ
https://www.mapbox.com/blog/twitter-map-every-tweet/
https://en.wikipedia.org/wiki/Application_programming_interface
https://en.wikipedia.org/wiki/Application_programming_interface
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that one has to negotiate with the three main cell companies individually and, in anticipation of this, 

alternatives to sourcing the data from the service providers were previously identified. This process will 

continue, but as this is exploratory and it is clear that this data is not able to be attained within a short 

timeframe. 

Subtask 2 

Specifically, focus on how to better account for internal migration dynamics. The idea is to explore new methods for 

population projection using mobile phone data and other available data that could be useful in testing new approaches 

to modelling such as nightlight data. 

Outline of defined methodology 

The task takes place in two phases. The first phase is projecting ward populations for key metros to at least 2021. This 

phase has been completed and a comparison of these findings and the original (old) model is being conducted.  

The second phase is one of assessing the contribution innovative data offers in terms of improving projections or 

adjusting current projections. These alternate methods will be assessed against the first phase.  

● To date, the innovative data sources identified include: : 

○ 6 Billion Tweets (3 yrs of info) 

○ Mozilla Location Services 

○ OpenCell ID data 

○ Night Lights telemetry (~10 yrs of info) 

○ Voting district returns 

The ‘6 billion tweets’ project maps the location of every geo-located tweet in the globe over a three year period. It 

thus reflects certain aspects of population distribution and economic activity. An early examination of the 6-billion 

tweets data showed that it would be necessary to use more detailed data and a process was initiated to collect all geo-

located tweets for a test area (Johannesburg). This data was then used to assess the utility of twitter for the task at 

hand. Similarly Mozilla Location Service (MLS) maps connectivity by recording the location of every login from a mozilla 

browser (eg. Firefox). MLS thus, supplements twitter use as an indicator of population activity and/or connectivity. 

OpenCell ID data similarly reflects where cell phone activity is concentrated without having to access the same from 

the cellular service providers. The Night Lights satellite telemetry reflects the location of artificial lighting at night. It 

thus shows where human (and economic) activity takes place at night. Each of these resources have their (often 

substantial) shortcomings. The second phase of the project is to see how this data when used in combinations may 

better inform how population changed in the recent past. As such the data may add insight to our understanding of 

population distribution. 

The 6 Billion tweets, Mozilla Location Services and OpenCell ID data potentially offered alternative estimates of 

cellphone coverage and uptake. The utility of this data was examined as an alternative.The night time telemetry 

provides an indication of urban growth. Should this data correspond adequately to know population changes it may 
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offer a way of easily updating population changes. but the team is currently researching if there is an alternative to 

this. 

 

Key progress made: 

● Projected pop growth for each metro from 2011 to 2030. The city level projections incorporated the 2016 

community survey results resulting in these projections being based on population estimates for 1996, 20 

01, 2011 and 2016.  

● Projections were made for every enumerator area (as defined in 2011) based on population estimates for 

1996,2001 and 2011. 

● These projections were aggregated to present ward level projections for 2012 to 2030.  

● Comparisons were made between the known population profiles (and the projections) to the twitter, MLS, 

OpenCell and nightlights data. 

● The utility of these sources in terms of improving the projections was assessed. 

● The satellite telemetry showed that at sub-city level (eg. wards) nightlight intensity has no correlation to 

population density. However marked increases in nightlight values point the development of new residential 

areas. The model now incorporates a component where nightlight data supplements the projections. 

●  One drawback was that the nightlight data has a resolution of approximately 500m by 500m - significantly 

larger than many enumerator areas. The enumerator areas were then aggregated to reflect the resolution of 

the nightlight data. A supplemental model of population projections for 2016 was developed on this basis. 

● The other sources of data like MLS, OpenCell and twitter did not prove fit for the task at hand and were not 

incorporated into the model 

Subtask 3 

This requires bringing in additional expertise in (i) methodology and (ii) working with big data and social media analytics 

Key progress made: 

● Decisions made on data discretization: 

○ We are taking a bottom-up geometric approach, based on the enumerator area, from which ward 

data can be calculated. 

○ This is designed to accommodate changing ward boundaries 

● Decisions made on data output: 

○ Visualization are interactive maps showing change in population density. 

○ Statistics (numbers) are given at ward level where statistical accuracy is better guaranteed. 

○ Enumerator areas are heat-mapped but numbers not given as statistical accuracy cannot be 

guaranteed. 

○ A comparison with Muni Money calculations will be attempted to show any deficits with budgeting 

done on linear population scaling assumptions. 
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○ Weight wards so that the sum of ward pop in each metro matches metro pop projection. 

○ An animation of ward pop changes 2016:2021 has been created and added to the tool. 

○ Correlate projections to MuniMoney and other data, such as schools, police stations, and the 

demographic data out of the census (through the Wazimap plugin). 

 

Subtask 4 

Testing and verification of the model through application to at least 2 case study cities 

Key progress made: 

● The 2016 projections for Johannesburg and eThekwini were evaluated against voter registration data. This 
data was the only sufficiently detailed information reflecting population changes after 2011 at a sub-metro 
level. s province have been completed and the team is in the process of evaluating the outcome 

● The census population (2011) was correlated to the number of registered voters in “pseudo-wards”. This 

correlation measured the strength of the relationship between census population estimates and the number 

of registered voters. The strength of the correlation provides a benchmark against which the projections 

could be measured. The correlation exercise was then repeated for the 2016 election with the expectation 

that the correlation would deteriorate as differences between actual and projected population grew. In the 

end there was no deterioration in the correlation indicating that, over the relatively short period, the 

projections moved in tandem with the changes implied voter registration patterns. This is a strong indication 

that the projection method adopted is, at ward scale, robust. 

● The impact of pseudo-ward size on the strength of the correlation was examined. This data reveals how 

rapidly the projection quality deteriorates as pseudo-ward size drops. The data is to be used to guide users 

on how to aggregate enumerator area projections into pseudo-wards 

- End of Section - 
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3. Task two: The SCODA Platform 
Building the demographic model into SCODA and linking to other data sets for analysis 

Updates to the SCODA Platform 

The web address of the current platform is: https://scoda-dev.herokuapp.com, use user1@opendata.durban, 

password test_user_1 to login. 

During the course of the project the SCODA beta was taken from a simple web front-end and vanilla CKAN data portal 

into a full data platform. In the original prototype (which was built as a proof-of-concept) a user could only graphically 

explore the twelve example indicators, and engage with the data portal where the almanac existed as an excel 

workbook. The current platform is a fully functional data platform, which allows users to explore and build their own 

datasets and analyses though using the data uploader, the wazimap and municipal money plugins, and naturally 

through the almanac data. Any dataset is visualised, open, and downloadable. Users can export data both as a .csv 

data file, or export visualisations as images. Furthermore, pdfs can be generated on the fly, which means any type of 

reporting output which requires document based layout is now possible through the updated platform.  

Because the backend and database has been designed in a dynamic and robust manner, almost any type of 

combination or output from data within the platform is possible, such as ideas for future feature like a single city 

dashboard, or the specific use cases that will be developed with the pilot cities. The inclusion of the demographic 

migration model data and methodology is the first example of the potential for researchers and analysts to load open 

data science models onto the platform for use and for critique and continual development. The nightlights views 

provide the example of the functionality that allows modellers to set parameters that can be adjusted by users when 

reviewing the results (in this example the slider allows a user to determine the extent to which the nightlight data 

biases the results). 

Key development steps going forward: 

● Computational infrastructure considerations 

○ While the current system has been deployed with sufficient computational power to facilitate testing, 

design, and light-use, if it is intended for increased use as a tool by both the public and within SACN 

and municipalities, significantly more powerful machines will need to be used to ensure efficient run-

times and effective database management 

○ This is simply a matter of cost as the system has been designed to scale both vertically and horizontally, 

however, this will need to be decided upon by SACN as they need to pay for these cloud resources 

● Hosting and maintenance 

○ The new site will need to be set up on its own domain (a simple task, though a decision SACN must 

make regarding name and payment details) 

https://scoda-dev.herokuapp.com/
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○ This platform is not a simple static site and its maintenance and use require a modicum of technical 

expertise. Either SACN will need to grow internal capacity to manage and maintain the system, or, a 

support plan with ODD will need to be agreed upon. 

Report-back on Sub-tasks 

Subtask 1 

R&D to pull the demographic model (the enhanced one) into SCODA  

Key progress made: 

● A new, account-based computational infrastructure for SCODA has been built that is focussed on user-driven 

data selection and interactivity 

● Personalized user accounts have been configured and the platform allows for custom analyses to be built, 

stored, edited, visualized, downloaded and deleted. These analyses can be constructed from multiple 

different data sources and can be converted from simple datatables to time-series datasets. 

● Users can upload, edit, and delete their own datasets to the system and these can be used in the custom 

analysis constructor. All datasets are stored on the SCODA CKAN portal and are private by default. 

● Users can contact ODD through the platform with feedback / concerns 

● An app-side PostgresSQL database (different from but synergistic with the existing CKAN datastore (the 

prototype SCODA)) has been deployed to provide fast access to indicator and demographics model data. This 

will ensure that the website has a fast response time and users will not have to wait to load / interact with 

data. 

● All necessary indicator and demographics data has been uploaded to the database and all database models 

are working efficiently. The database models have been configured to house the anticipated demographics 

data, based on dummy demographic model projections data provided by Michael O’Donovan. The PostGIS 

database system allows for fast query times, thereby improving website response time and ensuring that 

users aren’t faced with slow loading times. 

● Users can download all demographics modeling data 

● Users can interact with the demographics model by modifying the nightlight telemetry bias threshold, 

thereby controlling home much they trust it in adding valuable to the analyses 

● A visualization engine for exploring demographic data has been built with Leaflet.js on top of Open Street 

Map using the aforementioned dummy data. This framework allows for beautiful, interactive maps to be 

drawn rapidly and the user can zoom / pan around them easily. It provides a user-friendly way of exploring 

geographic data. 

● Screenshots of the current state of the platform can be found in Appendix A. The following images are 

included: 

■ Login page - Figure 1 

■ User dashboard - Figure 2 

http://sa-cities-almanac-prototype.herokuapp.com/
http://leafletjs.com/
https://www.openstreetmap.org/
https://www.openstreetmap.org/
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■ User dataset manager - Figure 3 

■ New analysis page - Figure 4 

■ Analysis constructor - Figures 5 - 7 

■ Analysis visualizer - Figure 8 

■ Time-series generator - Figure 9 

■ Data explorer - Figures 10 - 13 

■ Demographics explorer - Figures 14 - 17 

■ Nightlights data explorer for Johannesburg - Figure 18 

■ Nightlights data explorer for EThekwini- Figure 19 

■ Contact us - Figure 20 

■ Home Page - Figure 21 

● Progress on User Types 

Exemplary 
User Type 

User Needs Expected SCODA Output SCODA Platform Status 

Citizen Interactive 
visualizations 
Explanations of data 
significance 
Low customization 
needs 

A simple site-journey layout 
Prescribed selection of 
indicators 
 

Achieved. The interactive data 
explorer has been built and has gone 
through user-testing. Explanations of 
dataset origins and calculation details 
have been included 

City official Customizable 
visualizations 
Ability to select 
datasets / indicators 
Ability to upload own 
datasets 

City-centric data dashboard 
Access to all indicators 
Data / vis manipulation 
interface 
Interface for data 
upload/download 

Achieved. The interface and backend 
to the data explorer have been built. 
The interface (analysis constructor) 
for inclusion of own data + 
MuniMoney / Wazimap has been built 
with visualization and download 
outputs 

Policy maker Customizable vis / data 
output 
Assisted report writing 
 

Summarizing dashboard 
Indicator selection interface 
Report generator 

Achieved. Plots and datatables can be 
downloaded. The automated report 
writer system has been built and is 
demonstrated through the ability to 
download a real-time generated copy 
of the demographics modeling page 

Researcher Ability to customize 
analyses 
Ability to use own 
analysis scripts 
Ability to upload own 
datasets 

Programmatic interface for 
own model upload 
Interface for manipulation of 
analysis variables 
 

Achieved. The interface for data 
upload and custom analysis generator 
has been built and the backend is 
completed. The demographics 
modeling is fully included as an 
example, with an interface to 
manipulate the nightlight telemetry 
data and to download model 
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predictions 

 

Use-case Examples by User-Type 

The work done on the SCODA platform in this project sought to meet milestones for user-engagement with the 

demographic projection model and open data almanac, as per the table above. The SCODA strategy is in the early days 

of its planned five-year development cycle and the platform has been built in such a way that it has the ability to 

expand and include a variety of different use-cases that should be developed by a ongoing user testing similar to the 

sessions conducted in this project. Example use-cases have been included for each user type to describe some of what 

the platform is capable of below. 

South African cities and city officials face a number of challenges in accessing and analysing data, reporting, and in 

using evidence-based approaches in policy formation and development planning. These include data silos and lack of 

easy data sharing within local government departments, and between local government departments and other 

related local, provincial and national government agencies; burdensome reporting requirements, especially vertically 

to agencies such as National Treasury; operating and reporting in very data-light environments which makes certain 

analysis and reporting very difficult or impossible; lack of capacity and infrastructure (human resources, technology, 

sufficiently fast internet); and lack of access to critical data science and analysis skills (especially as a procurement 

process can take up to two years and even longer in a South African metro environment). 

The initial functionality that has been built into the SCODA environment has been developed with these challenges in 

mind and the platform has focused on removing the existing barriers to data analysis, data sharing, and opening data, 

all of which are critical for optimizing city policy formation and development planning. 

Citizen User Examples 

● A journalist creating a data journalism project on access to sanitation in South African cities (for e.g. ismaps). 

In this use case, the user needs to access and visualise data concerning access to sanitation in South African 

cities for inclusion in their article (in print and online). The “Data Explorer” tab provides a way to visually 

explore the Open Data Almanac and understand what the data is saying, where it comes from, and what is 

possible to access, and in this case they journalist would be interested in what data exists around access to 

sanitation, access to other services, and probably other demographic indicators about households within 

South African cities. The journalist can then either download the raw data (now that they understand what 

the data is available and what it could be used for), or they can create unique datasets from any (data 

science compliant) combination of the Open Data Almanac, WaziMap, Munimoney or their own data which 

they have uploaded. They may also want to review the implications the night lights telemetry results has on 

whether there are in fact higher populations in areas with limited access to sanitation, and write an 

investigative piece on whether cities are using correct methods planning in planning access to services. 

● A student doing research on gross value added by each South African metro. This use-case would be similar 

to that of the journalist above in the way the explore what data is available, download raw data or visualise 

http://ismaps.org.za/desktop.html
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it on the platform, create datasets from the various sources, and interrogate the models that are added for 

where they can provide insight into a topic such as city economic performance (presuming other models are 

added in time to the platform by researchers, and for this use-case example, that city-level economic models 

have been added to the platform). 

City Official User Examples 

● Creating a quality of life automated reporting framework. There are a number of studies which most or all 

South African metros run, such as quality of life surveys and reports, which are updated in regular intervals 

and form comparative longitudinal analyses for the metro. On the platform users are able to upload their 

own data (as seen on the “My Datasets” tab - see image below). The platform has the functionality to allow 

for a full pipeline process (upload - combine - analyse - visualise - report), and so a city official could have a 

unique reporting process built into the platform for them which takes the data from the latest survey the 

have conducted, combines it with the relevant demographic, budget or other data required from official 

sources (through the platforms API plugins to the Census (wazimap), MuniMoney, and others to come), and 

automates the reporting and publishing process through a live dashboard, API to pull through to another 

reporting site, or through a auto-generated pdf. 

● Running traffic forecasts and reporting. This example comes from a use-case discovered at the user testing 

session with eThekwini Municipality in January 2017. Because traffic planning is done in unique geographic 

spatial zones (eThekwini Transport Authority’s Traffic Zones), all other demographic data has to be 

converted to apply to these zones (i.e. one has to map ward data to traffic zones or Enumerator Area data to 

traffic zones). One of the outcomes of the project is that the project team will assist ETA in both converting 

the required demographic data to the traffic zones (the project team has written the code which maps data 

in one set of polygons into another set of polygons, such as EA data mapped to traffic zones) as well as 

automating running the forecasts and the reporting process through the type of outputs described in the 

previous point. 

 

Policy Maker User Examples 

● Testing the policy implications and planned rollout of schools and education infrastructure against the new 

demographic model projection, and running analysis to combine internal department data with treasury 

data from munimoney. In this instance, a policy maker would have the ability to create data driven analysis 

such as the simple example here by accessing data within the almanac, munimoney or wazimap injectors, 

and upload their own data to build hybrid analysis datasets. They would then be able to download this data 

and run policy and budget scenarios (or get an analyst to do this for them). They would access the projection 

data and this could inform strategy on items such as  infrastructure rollout, type and no of educators 

needed, etc.  

http://municipalmoney.gov.za/
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● Customised policy review, monitoring and evaluation dashboard. SCODA has the environment built to run 

customized analyses and to report to a dashboard environment or export the web analyses to a pdf 

document (to see this convert to pdf report function in action, click the download button on the 

“Demographics tab” (see image below) - this generates a pdf of the content on the demographics live, the 

pdf file that downloads is not pre-generated). Any data in SCODA can be combined into a live dashboard, 

and the “Data Explorer” tab is essentially one big example of how a dashboard is generated. Therefore, in 

partnership with the city policy maker, a unique data pipeline and reporting framework can be set up for 

them, which connects to required data sources (even live online data through an API, as is shown by the 

Wazimap and MuniMoney injectors), and provides reporting on policy outcomes is possible on SCODA. 

 

● A development from the project study tour is that both the representative from eThekwini Municipality and 

Johannesburg Municipality conduct quality of life surveys. Their interaction on the study tour led to discussions 

about sharing methodology and data across both cities. The platform has the functionality to allow this sharing 

(of methodologies and datasets) so that users within cities that are running the same types of analysis (e.g. 

quality of life) that is used in policy formation can achieve the same outcome as happened on the tour between 

the two city’s representatives without having to necessarily meet in person. This could lead to a system of SA 

metros collaborating to make each other better at data analysis and sharing. 
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Researcher User Examples 

● An econometrician creating an economic forecast model that is uploaded onto the platform. The 

demographer on this project was both part of the project team and also the first researcher user use-case. 

This example is very similar to the process that was followed in setting up the demographic projection 

modeling and putting it onto the platform. An econometrician at a university or research institute believes 

he or she has a new methodology for economic forecasting for SA Metros. This model, methodology, report 

and raw data is put up on the platform for use by other user groups (citizens, city officials, the media 

businesses, NGOs) and through use of the model, review and comment by these users, this model is either 

adopted, reviewed, amended or discarded. This leads to more accurate forecasts on city-level economic 

development which allows cities to adjust the economic policies accordingly and focus on developing key 

sectors identified in the new econometric model. 

● Review-driven open data science for SA metro policy and planning. This example speaks to the 

developments that should be made now that the projection model has been put up on the platform. 

Currently the platform restricts autonomous upload of new models as it is very early stage and the project 

team would like to work on a few more cases before opening this function up completely, but in time this 

can be relaxed and allow users to upload city development models without need for project team 

intervention. This means that a demographer could, in time, upload a model like the projection model 

currently on the platform and have other users discuss, critique and use the model for the variety of use-

cases mentioned above and even more that haven’t been added in these examples. This would bring a 

significant innovation to South African city planning and policy development, in which analyses and reporting 

are often (along with the challenges listed above): 

○ Driven by consultants who keep their methodologies private, leaving city officials to have to ‘believe’ 

or trust the results without ability to interrogate the model methodology and assumptions directly. 

○ Plagued by bad data, that is either out of date, or acquired from data reseller or third party and so 

the metadata isn’t accessed and understood. 

○ The end result is a report and (usually) an MS Excel workbook with a static model. This means that as 

soon as key parameters or environment changes occur (social/political/economic) the analysis is out 

of date and results need to be updated again. 

○ Because this is often private consultant driven, updating analysis and reports requires the tender-

driven supply chain management process which is slow and bureaucratic, and very difficult to get 

usable quality or results from. 

In this way the ability to create “living”, reviewable, and transparent models for city planning and policy development 

on the platform gives the potential to install evidence-based, peer-reviewed, citizen-centric approaches that address 

the current challenges in the static planning and policy environment, which in turn often leads to incorrect or myopic 

policy and planning decisions in South African Metros. 
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Subtask 2 

Link to other relevant data already in SCODA platform, as well as relevant external data, specifically Muni Money and 

Metro data sets 

Key progress made: 

● The database has been configured to allow for real-time ingestion of additional data for use in user-driven 

analyses with the demographics data 

● The system implements a smart-merge data system that allows for many different data sources to be 

funneled into a single dataset in combination with the indicator datasets. These additional sources include: 

○ Live queries to the Wazimap system, allowing for any dataset on that site to be ingested 

○ Live queries to the Municipal Money API, where any of the datasets on that system can be ingested 

○ Custom datasets uploaded by the user can be ingested, provided the follow a template structure 

that is given to them by the platform 

● Metro indicator datasets can be selected for use in analyses 

● Users can upload their own datasets to the CKAN portal for subsequent import into SCODA analyses 

● An improved site-layout “admin-panel” approach has been implemented using Bootstrap 4 to allow for easy 

exploration of datasets and model parameters via a data “dashboard” 

● The query system for ingestion of Muni Money and Wazimap data has being developed and included in the 

front-end interface for analysis construction  

● Improved appearance and theming has been incorporated 

http://municipalmoney.gov.za/
http://wazimap.co.za/
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Subtask 3 

Development of analysis test cases (including new data set) with key stakeholders 

Key progress made: 

● Several user sessions were conducted over the course of the project and these are expanded upon on in the 

following section 

 

- End of Section - 
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4. Task Three: Application 
User-centred design is now a common standard in the development of technology. The purpose of this task was to 

ensure that the SCODA analytical platform is designed and developed with users in mind. To this end users were 

through the demographic model and SCODA web data platform at a very early stage, to understand what works and 

what doesn’t for them, and to find initial specific use cases that will provide value straight away to these users. This 

will drive a higher early usage of the tool, which is important to its success and longevity, as new software and web 

tools, especially complex ones such as this, are always at risk of user apathy or fear of change. Getting specific users 

onto the tool, providing them immediate value, and understanding where they experience breakdowns or where the 

user experience (UX) doesn’t seem logical to them, all provide the development team with key insight into how to 

adapt this tool for user needs. Potential initial users / use-cases for SCODA (to name a few) are as follows: 

● Municipal staff, for planning, analysis and reporting 

● Other general government users for research / analysis / reporting / monitoring and evaluation / interest 

● Researchers with a focus on cities and urbanism, or general South African demographic data 

● CSOs and NPOs, especially those with a city/urban development focus 

● The media for use in reporting and data-driven journalism 

● General public for research and interest 

● Internal SCAN users, for analysis and reporting to support the knowledge products for cities 

Given the fact that SACN’s members are the major metro’s in the country, representatives from the two pilot 

municipalities (Johannesburg and Durban) and naturally the SACN team will be the first sets of users, and the purpose 

of the user workshops will be to find a specific use case for the Johannesburg municipal user, Durban municipal user, 

and internal SACN user respectively. Hopefully this will result in three ongoing use cases post launch at the beginning 

of March 2017. 

The functionality that will be tested at this workshop is: 

● Ease of interaction, access and use of indicators, demographic model 

● Evaluation and improvement of UX (and look and feel) 

● Engage with city users about how they can start “playing” with the model and its implications, as well as 

further linking to their own additional data sets and questions 

User Sessions Report-back 

In the workplan the targeted output for this task was two workshops with SACN member cities, which were confirmed 

as the Johannesburg and eThekwini municipalities as pilot cities. Open Data Durban planned to run three sessions, in 

order to include an internal session with SACN itself. In discussion with the SACN team an idea emerged to combine 

the city user sessions together to get cross-city use case feedback, and it was believed that the relevant Johannesburg 

Metro members would be able to fly down. This was the actioned plan until very close to the first user session (with 

SACN) where it became apparent this was not able to happen. Due to the lateness that this information was presented 
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to the project team, it was then decided that the Johannesburg session would be combined with the SACN session on 

26 January. 

SACN and Johannesburg Metro Session - 26 January 2017 

 

This user testing session was attended by five members of the SACN team, and (disappointingly) one member of the 

Johannesburg Metro, as well as a representative from JICA. This was the first user testing session and the platform’s 

front end had only just been constructed. The format of the session was to let users drive the testing of the tool 

through a google form process, the full responses of which can be found here. This session provided a highly useful 

feedback on the initial layout and functionality of the site such as it was at this point, and also gave insight into the 

needs of these particular users in terms of the use of such an open data platform. Users were encouraged to be very 

honest in their responses and as such many of the comments were able to be incorporated into the design of the 

platform, as now seen in the section above and at the live site web address.  

Interestingly, the Johannesburg Metro user’s responses were generally positive than that of the other attendees and 

it appeared there was a good understanding in this user of the potential of the tool, which is significant given the need 

to continue to develop specific use cases within the two pilot municipalities post this project. This could be as a result 

of this user’s relative lack of exposure to SCODA historically, or because of use in context (data analysis and research 

would appear to be a very high proponent of this user’s role within the municipality. As can be seen in the responses 

google sheet, there are a number of cases where a question generated a similar response (positive or negative) from 

all respondents. However there are some interesting cases in which there are quite differing responses, and this could 

indicate some of the key differences in the user groups, such as organization represented, or exiting knowledge of the 

project and of SCODA in general, or of skill and data literacy level.  

For example, when asked the question “This platform allows for user-specific functionality, which means you can store 

private data and explore, analyze and report you own data mixed with the data on the site. What are you thoughts / 

feelings on this functionality?” the following responses were recorded: 

https://goo.gl/forms/2i8yzTAtJpJsqp0K3
https://drive.google.com/open?id=1uDqeCvEmgcTXeFLw5NmcGptwF2R8fr8HQ8zYVJdrtHU
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This is great in a user-testing context, as it can mean that one starts to see different use cases develop. One does not 

expect that every feature will be used (or even understood) by each user type, and this feedback has been taken into 

account in development of the platform as well as into planning human processes that are outcomes of this project. 

The departments that have been chosen by Johannesburg Metro as the first two pilot department to develop specific 

analysis and/or reporting use cases on SCODA are Economic Development in the first use-case, and Water and 

Sanitation in the second. This process will kickoff immediately post this project. 

eThekwini Session - 31 January 2017 

 

The eThekwini User Session was attended by eight municipality staff as well as the representative from JICA. Once 

again there was a range of context and skillsets, with representation from the City’s Research and Policy Advocacy, 

Transport, and Information Systems units. The users were all data users within the municipality, which was very useful 

for feedback on the system and use cases. 

As this was a just under a week later than the first user session, the project team was able to incorporate some of the 

learnings from this first session into features on the site, and in some cases these seemed to sort out negative 

responses and in other cases presented further problems. The full responses from this can be found here. 

Due to the nature of the group (mostly municipal data users) the comments were very useful for development of the 

site and have been incorporated into the platform development. An interesting perspective concerning the SCODA 

concept emerged in the discussion during the testing, that municipal data users are not essentially that interesting or 

concerned with a city indicator or data in comparison with other cities, but rather in being able to see their own city’s 

progress or decline over time. The data almanac is very much framed and organised as a comparison tool or cities 

https://drive.google.com/open?id=1-LcA9W3_NvpyUsIMELprruTvBQhARkGaXpwE0G7RAMkhttps://drive.google.com/open?id=1-LcA9W3_NvpyUsIMELprruTvBQhARkGaXpwE0G7RAMkhttps://drive.google.com/open?id=1-LcA9W3_NvpyUsIMELprruTvBQhARkGaXpwE0G7RAMk
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index, and this may not suit data users within local government (even though there are many other user types that 

would find this information useful and interesting). A further feature in the development of the almanac and platform 

could be to develop a single city experience. The backend and database of the platform has been designed in such a 

way that this is very possible, and this idea will be taken forward into the following city interactions. 

The discussions around developing a specific and specialised end-to-end process on the platform advanced much 

further that with Johannesburg Municipality, and eThekwini Transport Authority has requested a workshop set to take 

place in the next two weeks of early March, at which the project team and representatives from the city ideate and 

plan a traffic forecasting tool and reporting process that will be built into SCODA specifically for these users. The city 

has also identified the Research and Policy Unit, and the Water and Sanitation Department, as the next departments 

that will be the focus of user-specified tools on the platform. 

Conclusion and Outcomes 

Some of the user responses were very honest and in many cases negative, this is expected however. The purpose of 

driving honesty in user-testing is twofold, both to expose the unadulterated truth of the user’s experience, as well as 

understanding a general baseline of the limitations on technical understanding of typical users. In both cases there 

was quite a range in skill and understanding in terms of data and technical literacy, which is good for this process as it 

provided a better range of feedback. 

The sessions helped develop the training process, which has been included in a series of live tours on the site. The user 

sessions also achieved the desired goals of providing vital technical feedback on the platform as it was being 

developed, as well as insight into the needs and general skills levels of typical users from the three organisations. 

The emergent use case from eThekwini Municipality is satisfyingly end to end and it is encouraging that there is a 

strong push from the municipality’s side to further develop this idea. There is a risk that the interaction with 

Johannesburg Metro has not developed as far as would be ideal, and it will be important that focus is given to defining 

a problem within the chosen pilot department in the near future to ensure the process doesn’t stall within this pilot 

city. The relationships and context developed with the Johannesburg representative during the study tour (expanded 

in the section following) will help to mitigate this risk. 

This process should become a continual one as SACN seeks to continue developing the platform into one that is used 

and adopted by cities in policy development and planning. Although these user sessions were focussed on the 

platform, along with the development of the five year strategy for SCODA, is is suggested that broader municipal data 

user testing is undertaken, to uncover deeper insight into the needs of these users in terms of the data pipeline for 

policy development and planning.  

 

- End of Section - 
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5. Task Four: US Study Tour 
In order to derive learnings of successes and failures in the current evidence-based planning methodologies and to 

observe big open data being used in live systems for city development and for incorporation into SCODA, a study tour 

for two advanced mentors, one each from the two pilot cities, was undertaken.  

The study tour took place in New York City and Washington DC, and this study tour pack was created for the tour. 

GovLab 
The Governance Lab, New York City 

 

Summary 

GovLab (The Governance Lab) is an action research governance lab whose main mission is to improve people’s lives 

by changing how the we govern. The lab operates through four main functions: observatory function; GovLab 

Academy; networking function; and living labs and projects. One of their projects is the Open Data Impact Project - 19 

case studies of international open data projects that questioned how impact is achieved and intended across these 

projects. In addition to the Open Data Impact Project, GovLab spoke to us about their Data Collaboratives initiative 

which goes beyond the public-private partnership to work with non-state entities on increasing knowledge and data 

sharing through a number of strategic approaches.  

Going through the Open Data Impact findings was a good grounding in the progress and learnings that have been 

made in using big, open data in the development of cities and communities across the globe. The multi-tier research 

identified four ways in which open data is “changing the world”, namely: 

● Improving Government - by tackling corruption and increasing transparency, and enhancing public services 

and resource allocation 

○ The example of perceptions of corruption improving was given 

● Empowering Citizens - empowering citizens to take control of their lives and demand change by enabling more 

informed decision making and new forms of social mobilization, both in turn facilitated by new ways of 

communicating and accessing information 

○ For example in Mexico where corruption in teacher’s salaries was uncovered 

https://drive.google.com/open?id=0BxexUuCYGxQ7RENsalVWOFMwbUE
http://www.thegovlab.org/
http://odimpact.org/
http://www.datacollaboratives.org/


 

 

Open Database of Metropolitan Municipalities: Interim Report 

 

39 

 

● Creating Opportunity - creating new opportunities for citizens and organizations, by fostering innovation and 

promoting economic growth and job creation 

○ For example MODA’s business atlas 

● Solving Public Problems - playing an increasingly important role in solving big public problems, primarily by 

allowing citizens and policymakers access to new forms of data-driven assessment of the problems at hand. It 

also enables data-driven engagement producing more targeted interventions and enhanced collaboration 

○ For example uncovering racism in access to services (water) in a town in Ohio 

Something that the group engaged more intensively with was the factors that determine impact in open data. The 

concept of problem definition and especially the importance of user-centred design, especially including citizens and 

other benefactors in projects and processes from the start, was impressed by GovLab. The process of asking rounds of 

“why’s” and making sure you started with a problem, and not a solution as most projects are framed, is critical. 

Alongside this, public infrastructure is a major determinant in the ability of a solution or process to scale and reach 

citizens, and it is unlikely that one group or organization will be able to completely cover all that is required for impact, 

which is why the importance of partnerships was stressed. Finally being able to develop outcomes into policy (so that 

they have a institutional home) and to make sure that metrics were set and measured (and able to be measured) also 

increase the chance of impact in Open Data projects and initiatives.  

A very useful discussion emerged concerning the challenges involved in using open data for impact, and the figure 

below summarises the findings of the research. 

 

These found a lot of common ground with the group, especially when considering readiness within local government 

in South Africa (both technical and human capacity present challenges within the two pilot cities) and there is both 

legitimate concern as well as misunderstanding of the risks attached to open data. 

Here is a link to the full report and key findings, including the ten recommendations made for Open Data Impact, and 

here a link for the free ebook. 

http://odimpact.org/static/files/open-data-impact-key-findings.pdf
http://www.oreilly.com/data/free/the-global-impact-of-open-data.csp
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The Network of Innovators concept was interesting in the context of SACN, and an idea was put forward that this could 

be an avenue that Cities Network could explore as a value add to their members, contextualising this for a South 

African context or even using the existing tool as is to connect South African cities to global experts. This discussion 

also included the Open Governance Research Exchange, which is a very extensive resource for the cities in terms of all 

open governance topics, including open data, policy and legislation, and civic technology, and one which the tour 

members seemed keen to explore in more depth. 

Team Feedback 

Overall, the GovLab was well received by the team as the first meeting of the study tour. The team especially enjoyed 

the discussion on GovLab’s networking function which deals with their data collaboratives, and their information 

sharing/networking platform that brings together a network of innovators in open data and civic tech across a number 

of different disciplines. Another interesting and valuable discussion point for the team was GovLab’s perspective 

quality assurance and ethics in open data. A major lesson here was that the ethical responsibility of open data doesn’t 

reside in one institution or one individual but rather across different institutions depending on different data sets. This 

meeting also began to solidify for the team the difference between having access to open data, tools and networks, 

and creating impact by leveraging that access into problem solving and data based decision making.  

A major contextual difference is in that GovLab’s focus is international and not specific to cities, therefore their scale 

is much larger than that of the team, and SCODA. Their international interests places their scale similar to that of a 

transnational organization, which may limit their understanding of the realities of operating at the local level.  

A discussion that emerged after the meeting was the question of whether open data was a necessary condition for 

better use of data and data analysis in policy development and planning, or whether the focus should not rather be 

on data analysis for now. This concept was addressed well in the interaction with New York’s data analytics office, as 

seen in the next section. 

Actionable Takeaways 

● The concept of data stewards within local government department and functions is one that should be tried 

within South African cities, but due to the difficulty in acquiring human resources within local government, a 

number of different methods could be used, from partnering with external stakeholders such from academia 

and civil society, seconding people from these, or appointing existing people within municipal departments. 

● There is a wealth of research and resources for South African metros to draw on from GovLab and their 

partners. 

● Political cycles in South Africa represent a challenge and a risk to the use and impact of data within cities. 

● Sustainability of data and open data projects within local government is tough and these will take time to 

develop. Slower, problem-focussed and citizen-centred processes and initiatives are more likely to achieve 

sustainable impact. 

● Contributing to GovLab’s open governance research exchange site by knowledge sharing on South Africa’s 

journey in open data and the development of SCODA. 

https://networkofinnovators.org/
http://ogrx.org/
https://networkofinnovators.org/
http://ogrx.org/
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● Compare Quality of Life Survey and Household Survey of Durban and Johannesburg as case studies to measure 

internally how these two tools compare across different municipalities, and load the data from these two 

surveys onto SCODA to begin to develop an open methodology for quality of life research in South African 

Metros.  

MODA and MOTI 
Mayor’s Office of Data Analytics (MODA) and Mayor’s Office of Technology and Innovation (MOTI), New 
York City 

Summary 

MODA describes itself as a no cost data analytics consulting firm 

for the city government from within the city government, and 

that their method of operation is to be approached by 

departments that are ready to innovate, rather than to seek out 

agencies within the city to work with. It is described as a similar 

model to 18F within the federal government space (who the 

tour group also met with), where it is important for agencies to 

have bought into the concept and ethos of open data and 

analytics before MODA works with them. MOTI on the other 

hand is responsible for sparking innovation within city agencies, 

and so there is often a process of MOTI sparking innovation 

within a city agency, which then leads to that agency 

approaching MODA with ideas for projects and initiatives. The approach of MODA is to not help agencies look for the 

needle in the haystack, but rather to use data science to burn down the haystack to expose the nucleus of the problem 

and help solve it. MOTI takes more of a role in open government, which is more informational, whilst MODA is more 

naturally involved in open data within the city. There was consensus from both agencies that open data has become 

a bit siloed, but that there now needs to be joined with open government (joining open information + data), and that 

the Open Records initiative is one in which this will be achieved. 

New York was one of the first cities to adopt open data (report here, presentation here), and has developed a 

widespread programmatic response and processes within the agency. The city, MODA, and partners have done 

substantial work and research around the city’s vision of ‘Open Data for All’ (as seen in the linked resources) and, with 

NYU CUSP, especially around the concept of ‘data poverty’, which are the factors that prevent citizens and other 

stakeholders from accessing and using open data for a better functioning and more equal city. 

One of the central discussions in the engagement was around the impact of an open data policy versus an open data 

law. Because New York has open data legislated (one of the few cases in the world), the mechanism behind the use of 

open data is different to that where a policy instrument is used, which is significant for eThekwini Municipality as they 

are about to release their Open Data Policy. New York uses open data coordinators within city agencies (continuing 

http://opendata.cityofnewyork.us/
https://drive.google.com/open?id=0BxexUuCYGxQ7cGp4cWNkX1RlVXhJN18wQk1VOFBIMDh5ZFJR
https://drive.google.com/open?id=0BxexUuCYGxQ7VTl5TWREV0N2M0Z4dkV4ZE84dUZCVzlsNkFJ
https://drive.google.com/open?id=0BxexUuCYGxQ7c0FPMzBpaEtCODR5LU5LdUZRbUNaZEt4bG5R
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the discussion from GovLab around data coordinators) and tries to build a positive association with this role as a 

‘carrot’ rather than using the legislation (the ‘stick’) however this is sometime necessary. 

The agency related the example of Ben Wellington’s analysis and article of how the NYPD had been illegally charging 

citizens for supposed parking violations over the course of five years in his IQuantNY blog. This is a good example of 

the risks around opening data for a city, but also how negative impacts from opening data can be mitigated by 

proactive response from the city, as can be seen in Ben’s response here: 

“I was speechless. THIS is what the future of government could look like one day. THIS is what Open Data is 

all about. Imagine a city where all agencies embrace this sort of analysis instead of deflect and hide from it. 

Democracies provide pathways for government to learn from their citizens. Open data makes those pathways 

so much more powerful. In this case, the NYPD acknowledged the mistake, is retraining its officers and is 

putting in monitoring to limit this type of erroneous ticketing from happening in the future. In doing so, they 

have shown that they are ready and willing to work with the people of the city. And what better gift can we 

get from Open Data than that.” 

- Ben Wellington 

One of the group asked the question that had arisen from the previous day, about whether open data was a necessary 

condition for better data analytics to happen within city policy development and planning. MODA’s response was that 

there is no difference between what they use throughout the city and the open data that is available to citizens, in 

other words that open data is the data used for analytics. MODA has this ‘public first’ principle because: 

● It ensures legacy and continuity of city agency’s output 

● It ensures reproducibility and accountability 

● As a result of this, It ensures reliability 

● It expands and verifies analytics and impact 

MODA operates within three verticals, namely Open Data, Data Sharing and Data Analytics. 

 

This proved to be a useful framing for the South African partners, and gave a better understanding of how these three 

different but related aspects are critical to effective data use within city policy development and planning.  

Open Data 
Data 

Sharing 

Data 
Analytics 

http://iquantny.tumblr.com/post/144197004989/the-nypd-was-systematically-ticketing-legally
http://iquantny.tumblr.com/
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MODA is constantly trying to assess the impact of their open data work, by employing academic partners such as 

Columbia and NYU to conduct research with partners (other agencies, NPOs, businesses and citizens), and by 

encouraging purposeful engagement and feedback through their digital tools, such as the open data portal that has a 

new front-end about to be released, and through events such as their Open Data Week happening between 4 - 11 

March. 

Team Feedback 

The meeting with the Mayor’s Office of Data Analytics was an especially significant meeting for the team, and 

especially the municipalities. This office is, in theory, the counterpart to the municipalities - city-facing government 

dealing with data, data policy, and leveraging data for impactful and evidence-based governance. It was also very 

interesting for the team to take the experience of the GovLab and compare their activities with those of MODA. MODA 

was able to point to impact that open data, data analytics, and governance has had on the city, where GovLab mostly 

drew on international examples. A major discussion point for the team was around New York City’s Open Data Law 

and the edge that this gives MODA. Under the Open Data Law, MODA is able to both pressure and demand government 

agencies to not only open their data to the public, but to also upload this data onto the city’s open data portal. As a 

government agency, the team was interested in how MODA is able to withstand changes in administration. MODA’s 

“early adopter” strategy and vision for open data for all was helpful to understand how municipalities can withstand 

changes in government and ensure that open data and evidence based decision making is a consistent strategy of 

governance.  

While MODA acts on a similar level as the municipalities, there were also some interesting points that were drawn 

across contexts. A major question that the team raised was whether MODA would have been able to operate as it 

does and have as much impact if the Open Data Law wasn’t enacted. Further, what environment existed for the Open 

Data Policy to transform into the Open Data Law and how do municipalities create that? Further, the group found it 

interesting that MODA has in-house data scientists on their team, which gives them opportunities to analyze how 

people are using data and why. However, as much as MODA’s positionality and achievements indicates the ideal role 

for municipalities, there were some interesting challenges voiced from the South African perspective that MODA didn’t 

have concrete answers for. One of these challenges was around capacity constraints in municipalities especially around 

breaking down silos and incentivizing knowledge sharing, and it was clear that MODA hasn’t had to overcome the 

same degree of capacity constraints.  

Actionable Takeaways 

● The three verticals framing (open data, data sharing, and data analytics), as well as the open data playbook 

for cities, provide an abundance of process and examples for the South African partners to draw on. 

● New York City and MODA believe that open data is a prerequisite to data sharing and data analytics happening 

effectively within a local government context. 

● Once again user-centred design was highlighted as a key focus in open data initiatives (it is the first step of 

MODA’s NYC Open Data Playbook), this approach should be implemented by SACN and the SA cities in their 

initiatives. 

https://drive.google.com/open?id=0BxexUuCYGxQ7VTl5TWREV0N2M0Z4dkV4ZE84dUZCVzlsNkFJ
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● Political cycles in South Africa represent a challenge and a risk to the use and impact of data within cities, and 

policy and legislation intervention can mitigate these risks either completely or partially, so the policy process 

in eThekwini and one in Johannesburg should be supported. Developing a policy template from these will help 

other South African cities progress as well. This, and even a policy tool and research and user interaction, could 

be included on the SCODA platform. 

● Develop plan for embedded model of Open Data Coordinators in municipalities. 

● Identify first adopters to buy-in to open data  

BetaNYC  
Data and Society, New York 

 

Summary  

This meeting was driven by BetaNYC but included a representative from Data and Society and the Engine Room, who 

drove the first discussion topic, “responsible data”. The Engine Room (a global research organization) has done a lot 

of work into the concept of responsible data and have developed a handbook to assist data implementers in 

understanding and employing these principles. Responsible data is an important partner to open data and data 

analytics, and provides principles for putting people first, and ensuring no harm is done in the use of data.  

BetaNYC is a civil society organisation that has been very involved in New York’s open data progress for the past seven 

years. They have had a strong focus on driving the legislative process that has seen the development of the nine laws 

since 2011 that are responsible for open data in the city. They have grown from a volunteer group to a NGO that assists 

the city and supports the community that uses and demands open data. To this end they run the NYC Community Data 

Portal and CityGram, an app which lets citizens track issues, topics and areas in the city they care about.  

They run data literacy programmes, including School of Data activities, and an innovation fellows programme. They 

are also involved in the BigApps challenge (where citizens and groups take the municipal data and make a company 

out of it - which has now evolved to addressing civic issues). 

There was a discussion around how to approach getting a dataset usable by citizens straight away. BetaNYC has a 

number of concepts they utilise in doing this, including: 

https://www.theengineroom.org/responsible-data/
https://responsibledata.io/resources/handbook/
https://drive.google.com/open?id=0BxexUuCYGxQ7Qy1EVS1nMm9YMzdNZWIxdmRTTlJTTlVjWVJj
http://data.beta.nyc/
http://data.beta.nyc/
https://citygram.nyc/
http://schoolofdata.org/
http://www.bigapps.nyc/
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● Human readable data - putting humans first the design of the process to use data. 

● User-centred design data workflows: 

○ Agile testing and continuous improvement of municipal datasets. 

○ In New York local land committees run Community Boards, BetaNYC has been ideating how to get 

these up to speed on technical issues, including: 

■ Business intelligence tools for community boards to start looking at 311 data (for e.g. alerts 

for when there is no ticker tape in parking metres). 

■ Using open and common tools such as wordpress to communicate with the community. 

There has also been a process running where city agencies have to standardise geo-locations on all data listed on the 

open data portal (everything then gets converted into lat and long), which then shifted to a general discussion around 

capacity and literacy within sharing data in a local government environment. Finally BetaNYC shared the experiences 

of startups and companies that are using the city’s open data directly in their offering, including: 

● enigma.io - normalising municipal data 

● SiteCompli - building information and site compliance; permits into a dashboard 

● MindMyBusiness - an app like sitecompli but for store fronts 

● Rentlogic - real estate company  

This topic of the economic opportunities associated to open data had not come up yet, and it was significant to link 

economic development and job creation to open data. 

Team Feedback 

The group also asked BetaNYC about opening data and the risks involved for local government. In New York city 

agencies are in a catch twenty-two position as a result of the legislation, where they are forced to release data but 

know that they will get taken to task by the press and other users because of the quality of the data. 

Actionable Takeaways 

● Employ user-centred design in data initiatives. 

● Research and employ responsible data principles within data policies and projects in South African 

municipalities 

● Engage civil society partners to assist in developing initiatives, capacity within local government, campaigns, 

data literacy and advocacy for open data. 

● There is significant opportunity to link open data to economic development initiatives and position it thus 

within South African municipal units 

● Develop an app catalog that can showcase different apps that open data users (business, academia, local 

government, NPOs, citizens) can use.  

 

  

http://www.enigma.io/
http://www.sitecompli.com/
http://www.mindmybusinessnyc.com/
http://www.rentlogic.com/
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18F and Technology Transfer Services 
Government Services Agency, Washington, D.C. 

Summary  

18F is a civic consultancy for the United States government inside the United States 

government that helps federal agencies build, buy, and share modern digital 

services to improve the user experience of government. The agency approaches 

projects by putting the needs of the public first, utilising human-centered design, 

agile methodologies, and open source software to build world-class digital services 

for the American public. The agency is committed to working in the open, building 

accessible products, and deploying early and often. 18F develops guides where 

they show how they put principles into practice, and are public about the standards 

the agency uses publishing any guidance created (even internal). 

Examples of technology built by 18F for US government partners, including data.gov, analytics.us.gov and pulse.cio.gov 

were shared in the interaction, showing how the organisation employs technology in helping government agencies 

innovate. They are mostly approached by cities and states that are starting data initiatives from scratch, or by agencies 

that have legacy and long running data programmes that need to be transformed.  

The federal open data policy was modelled on New York Cities policy, showing an interesting case of a city leading and 

the federal government following. The White House has convened communities of practise around a number of open 

data topics, to assist the development and knowledge transfer of open data initiatives within the US. Where  

Team Feedback 

18F was our first meeting in DC, and the team was very curious how the Washington, D.C. context would differ to New 

York. However, the meeting with 18F proved to be different in more ways than just locality. The team expressed a lot 

of confusion and uncertainty about the relevance of 18F’s experience to that of the municipalities and to SCODA. A 

parallel was drawn with the work of 18F and TTS in the US, and the role of GTAC and the CSP in South Africa, and how 

there could be more data science capacity within these South African National Government support units. The most 

salient difference between 18F and the other organizations is that 18F is a federal government entity, while the only 

other government-housed organization we met with (MODA) is city-facing. Further, and related to the federal 

government focus of 18F, 18F deals mostly with govtech or tech for government agencies, rather than open data for 

public impact. This made conversation with 18F difficult for our team to relate to. The team felt that 18F’s conversation 

was abstract and that their perspective couldn’t talk to the local level of the municipalities.  

Actionable Takeaways 

The consensus from the team was that there weren’t any actionable takeaways from this conversation. There are a 

number of reasons for this, but one is potentially that being a city-focussed group, there was not as much alignment 
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as previous interactions. A more like-for-like interaction would have been to facilitate GTAC or the CSP meeting this 

group.  

State Department, African Affairs Unit 
Department of State, Washington, D.C. 

Summary  

The State Department provided assistance in facilitating the study tour with US partners, and expressed an interest in 

meeting with the group. However in the time between November (when first approached) and the tour, there had 

been a large personnel change and the people identified for this interaction were no longer with the State Department. 

The group met with a group from the African Affairs Unit that had a range of sectors and interests, and this interaction 

was the only one of the tour where there was a majority of questions asked by the US partners rather than the South 

African group. 

Team Feedback 

As we approached our last meeting, the team was hopeful and excited for the 

meeting with the State Department. The meeting has a number of people who 

worked at the Africa Desk on issues around open data, data literacy, and connectivity 

in developing countries. Similar to GovLab and 18F, the scale of the State Department 

can be quite large, focusing on countries rather than cities. However, the State 

Department team was able to draw on some interesting international examples that 

could be incorporated into the municipal context. Overall, the team felt this meeting 

was more to check-in and let the State Department know what we’re doing, 

especially given that they are interested in working in this space and could be a 

potential funder.  

Actionable Takeaways 

● Data for Sustainable Development Goals: Data at the subnational level is hard to come by, especially around 

localizing the Sustainable Development Goals. A city level SDG data measuring dashboard could be built into 

SCODA.  

● Think through how partnership with State Department could be leveraged.  

Summary of Outcomes 

Each of the interactions provided valuable insight into the was data is utilised within the US government ecosystem. 

The tour facilitated numerous opportunities for the members, especially those from the two pilot municipalities, to 

interact and throughout the course of the tour many ad hoc and side interactions concerning data-related future plans 
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for collaboration occurred. This is encouraging in the light of the SCODA platform, and the tour enabled unique 

learnings and insight which will be incorporated into the development and use of the tool. Specific outcomes and 

actionable takeaways, of which there are many, have been covered in the individual sections prior. 

Other updates 

World Bank Land and Poverty Conference 2017 

In early December, ODD and SACN worked collaboratively on a submission for the 2017 World Bank Land and Poverty 

Conference. This conference is known as the “premier global forum on land governance” and attracts an extensive 

global following that cuts across many sectors and professions dealing with issues around land. The focus of this year’s 

conference is focusing on responsible land governance through employing an evidence-based approach. The team all 

agreed that the SCODA project was a good candidate for evidence-based planning in a context with significant 

challenges linked to land governance, and submitted an application to be a presenter for their Lightning Talks on 

Innovation Day of the conference. Shortly after, we were notified that our submission was accepted and we would be 

featured as one of the presenters. In late March, Peter (SACN) and Sophie (ODD) will travel to Washington, D.C. for 

the conference held at the World Bank D.C. offices.  

 

  

http://www.worldbank.org/en/events/2016/08/22/land-and-poverty-conference-2017-responsible-land-governance-towards-an-evidence-based-approach
http://www.worldbank.org/en/events/2016/08/22/land-and-poverty-conference-2017-responsible-land-governance-towards-an-evidence-based-approach
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6. Conclusions and Summary of Next Steps 
Each of the four streams has been completed (barring comments from the project steering committee) and the SCODA 

platform has been significantly enhanced, and the updated demographic model analysis, methodology and data 

incorporated into it. Significant lessons have been learned from the user testing process, and the user-centred design 

approach will hopefully be continued, and thereby continue to shift SCODA to being a high value tool for SACN member 

cities, South African cities in general and the various other user groups. To enhance these lessons, the experiences of 

the study tour will provide SACN and the two pilot cities with numerous resources and deep insight and context which 

can be incorporated into the development of SCODA. These will also be shared with other cities through the Cities 

Network and this could have substantial impact on South African cities approach to using data for the development of 

better cities through evidenced-based and citizen-centred policy and planning. 

The demographic model has an opportunity to become the first true example of live or dynamic open data science 

within a city planning or policy context, and so the next steps with regard to this are as follows (to be confirmed by 

SACN, the coordinator of the almanac project): 

● Seek out and engage other demographers to critique and comment on the model and results. 

● Run training workshops for users (municipal, citizens, media, researchers, etc) on the use of migration forecast 

data within policy development and planning, as well as on the platform itself. 

● Start a feedback process to capture the impact of the use of the migration model data within current policy 

development and planning in member cities. 

● Create an open call or start a directive process to get the next model example onto the SCODA platform (such 

as, for example, an economic impact forecast model). 

Immediate next steps for SCODA post this project are as follows (to be confirmed by SACN, the coordinator of the 

almanac project): 

● Continue to ideate and build the two pilot cities specific reporting and analysis tools based off the use cases 

developed during this project (for example the eThekwini Traffic Forecasting), this is the most important 

process to getting the platform adopted and used. The first two projects (one from each pilot city) could take 

between six and nine months for the first phase to be complete. 

● Host the platform at its own web domain, and when ready, run a full media campaign bringing attention to 

the website. 

● Explore the internal use-case for SACN within its own outputs further, potentially resulting in an SACN facing 

aspect or tool off the platform. 

● Following the two reporting and analysis tools tools being built into the platform, begin the development of 

the next phase of the platform. 

● Run a full graphic design process to develop the design kit for SCODA (brand identity, graphic artifacts, logos, 

etc) 
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● Develop a resource and learning website with learnings, resources and experiences gained from the study tour 

for use by SACN members and open to any users, including the photos and video from the tour, which can also 

be used in other media 

● Feed these learnings and those from the user sessions into the five year strategy that is being developed for 

SCODA. 

● Potentially start to incorporate SCODA into other forums, such as the Urban Indicators Reference Group 

● UI-based modeller tool (current iteration is programmatic) 

Key development steps going forward: 

● Computational infrastructure considerations: 

○ While the current system has been deployed with sufficient computational power to facilitate testing, 

design, and light-use, if it is intended for increased use as a tool by both the public and within SACN 

and municipalities, significantly more powerful machines will need to be used to ensure efficient run-

times and effective database management. 

○ This is simply a matter of cost as the system has been designed to scale both vertically and horizontally, 

however, this will need to be decided upon by SACN as they need to pay for these cloud resources. 

● Hosting and maintenance: 

○ The new site will need to be set up on its own domain (a simple task, though a decision SACN must 

make regarding name and payment details). 

○ This platform is not a simple static site and its maintenance and use require a modicum of technical 

expertise. Either SACN will need to grow internal capacity to manage and maintain the system, or, a 

support plan with ODD will need to be agreed upon. 

 

- End of Section - 
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Appendix A - SCODA Platform 

The following screen shots below represent the current working web application. Naturally the look and feel of these 

sites will continue to improve over the coming weeks. 

 

Figure 1: User login page. 
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Figure 2: User dashboard. 

 

 

Figure 3: User dataset manager. 
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Figure 4: New analysis page. 

 

 

Figure 5: Analysis constructor. 
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Figure 6: Analysis constructor. 

 

 

Figure 7: Analysis constructor. 
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Figure 8: Analysis visualizer. 

 

 

Figure 9: Time-series generator. 
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Figure 10: Data explorer. 

 

 

Figure 11: Data explorer. 
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Figure 12: Data explorer. 

 

 

Figure 13: Data explorer. 

 

 



 

 

Open Database of Metropolitan Municipalities: Interim Report 

 

58 

 

Figure 14: Demographics explorer. 

 

 

Figure 15: Demographics explorer. 
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Figure 16: Demographics explorer. 

 

 

Figure 17: Demographics explorer. 
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Figure 18: Nightlights data explorer for Johannesburg. 

 

 

Figure 19: Nightlights data explorer for EThekwini zoomed to ward level. 
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Figure 20: Contact us. 

 

 

Figure 21: Home page. 
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Appendix B - SCODA Indicators 

The following table represents descriptions of the 102 indicators that are currently in the SA Cities Open Data Almanac, 

organised across SACN’s themes of Demographic, Poverty and Inequality, Productive, Sustainable, Inclusive, and Well-

governed. Over 400 indicators have been ideated for inclusion in the almanac and this will follow during the course of 

this year. 

Population size Persons Total population in Metro Demography Population Censuses/Community survey/Stats 

SA Mid-year estimates 

Annually 

Population density 

(persons per 

square km) 

Persons / square 

km 

Total population per square km by 

area type. 

Demography Population Censuses / Community survey / Stats 

SA Mid-year estimates 

Annually 

Households Number of 

Households 

Total households by type. Demography Population Non-financial census / General 

Household Survey 

Annually 

Population growth 

rate (1996 - 2001 

and 2001 -2011) 

Percentage Percentage increase or decrease in 

the population. 

Demography Population Censuses / Community survey / Stats 

SA Mid-year estimates 

Annually 

Female population Number of 

Females 

Total female population in Metro. Demography Population Censuses / Community survey / Stats 

SA Mid-year estimates 

Annually 

Male population Number of 

Males 

Total male population in Metro. Demography Population Censuses / Community survey / Stats 

SA Mid-year estimates 

Annually 

Sex ratio Ratio Total number of males per 100 

females. 

Demography Population Censuses / Community survey / Stats 

SA Mid-year estimates 

Annually 

Dependency ratio 

(age & economic) 

Ratio Total number of people aged 0-14 

years and aged 65 years and older as 

a portion of the population aged 15-

64 years per 100 population. 

Demography Population Censuses / Community survey / Stats 

SA Mid-year estimates 

Annually 

Child population Number of 

Children 

Total population under 14 years of 

age. 

Demography Population Censuses / Community survey / Stats 

SA Mid-year estimates 

Annually 

Youth population Number of 

Youth 

Total population 15-24 years of age. Demography Population Censuses / Community survey / Stats 

SA Mid-year estimates 

Annually 

Adult population Number of 

Adults 

Total population 25-64 years of age. Demography Population Censuses / Community survey / Stats 

SA Mid-year estimates 

Annually 

Elderly population Number of 

Elderly 

Total population aged 66 years and 

older. 

Demography Population Censuses / Community survey / Stats 

SA Mid-year estimates 

Annually 
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Net migration rate Ratio Difference between in-migrations 

and out-migrations over a period of 

time. 

Demography Migration Censuses Decennial 

International 

immigrants rate 

Immigrants Total number of international 

immigrants over a period of time 

per 1,000 population. 

Demography Migration Censuses Decennial 

Indigent Number of 

Registered 

Indigent 

Households 

Number of registered indigent 

households. 

Poverty and 

Inequality 

Inequality - 

Social 

Non-financial census Annually 

Poverty rate Number of 

People Living 

Below the 

National Poverty 

Line 

Number of people living below the 

national poverty line. 

Poverty and 

Inequality 

Inequality - 

Social 

IHS Global Insight: Development. 

Regional eXplorer 759 (2.5q). Poverty 

indicators. People below the lower 

poverty line (StatsSA defined). 

Annually 

Gini Coefficient Ratio A measure of inequality in income or 

wealth. 

Poverty and 

Inequality 

Inequality - 

Social 

IHS Global Insight: Development. 

Regional eXplorer 759 (2.5q). Gini 

coefficient 

Annually 

Life expectancy Number of 

Years 

The average number of years that a 

newborn could expect to live, if 

he/she were subject to the age-

specific mortality rates of a given 

period. 

Poverty and 

Inequality 

Inequality - 

Health 

Statistics South Africa- Med-year 

population estimates 2014. Available 

[online] 

http://www.statssa.gov.za/publicatio

ns/P0302/P03022014.pdf 

Annually 

Gross Value Add 

(GVA) 

Total Value of 

Goods and 

Services 

Produced 

Total value (Rands) of goods and 

services produced. 

Productive 

Cities 

Economy Commercial, Global Insight Annually 

Exports Value of Exports Value of all goods and services 

exported. 

Productive 

Cities 

Economy HIS Global Insight: International 

Trade. Regional eXplorer 759 (2.5q). 

Exports (R 1000) 

Annually 

Imports Value of Imports Value of all goods and services 

imported. 

Productive 

Cities 

Economy HIS Global Insight: International 

Trade. Regional eXplorer 759 (2.5q). 

Imports (R 1000) 

Annually 

Household income Total Income Total income from different sources 

for all household and by dwelling 

type. 

Productive 

Cities 

Economy Censuses / Community Survey / 

General Household Surveys 

Annually 

Cost of living  The amount of money needed to 

sustain a certain level of living, 

including basic expenses such as 

Productive 

Cities 

Economy Income & Expenditure Survey, 

Statistics South Africa- Consumer 

Annually 
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housing, food, taxes, and 

healthcare. 

Price Index: Index numbers and year-

on-year rates. - CPI according to area 

Economically 

active population 

Number of 

Economically 

Active Persons 

Total population employed and 

seeking employment within the 15-

66 year age group. 

Productive 

Cities 

Employment Censuses / Community Survey / 

General Household Surveys 

Annually 

Employment 

Absorption Rate 

(EAR) 

Ratio Proportion of the total working-age 

population / EAP that is employed. 

Productive 

Cities 

Employment Censuses / Community Survey / 

General Household Surveys. Formula 

to calculate (employment absorption 

rate ) EAR= Employed / working age 

population. Working age population = 

15-65 years 

Annually 

Employment Number of 

Persons 

Employed 

Total (formal & informal), 

disaggregated by sector. 

Productive 

Cities 

Employment Censuses / Community Survey / 

General Household Surveys 

Annually 

Unemployment 

Rate 

Ratio Number of unemployed workers as 

a proportion of the total labour 

force. 

Productive 

Cities 

Employment Labour Force Survey Annually 

Vulnerable 

population 

unemployment 

Ratio Women, youth, disabled proportion 

of unemployed. 

Productive 

Cities 

Employment General Household Surveys Annually 

Human 

Development 

Index (HDI) 

Number The HDI combines three dimensions: 

A long and healthy life: Life 

expectancy at birth; Education 

index: Mean years of schooling and 

Expected years of schooling; A 

decent standard of living: GNI per 

capita (PPP US$). 

Productive 

Cities 

Human Capital IHS Global Insight: Development. 

Regional eXplorer 759 (2.5q). HDI 

Annually 

Fixed-landline 

connections per 

100,000 

Number of 

Fixed-landlines / 

100, 00 

Total population with access to the 

fixed-landline telephone / 100,000. 

Productive 

Cities 

Connectivity - 

Physical 

Connectivity 

Censuses / Community Survey / 

General Household Surveys 

Annually 

Mobile 

connections per 

100,000 

Number of 

Mobiles / 100, 

000 

Total population with access to the 

mobile-cellular telephone / 100,000. 

Productive 

Cities 

Connectivity - 

Electronic 

Connectivity 

Censuses / Community Survey / 

General Household Surveys 

Annually 

Internet 

connections per 

100,000 

Number of 

Internet 

Connections / 

100, 000 

Total population with access to the 

Internet / 100,000. 

Productive 

Cities 

Connectivity - 

Electronic 

Connectivity 

Censuses / Community Survey / 

General Household Surveys 

Annually 

Water availability Amount of 

Water Available 

in the 

Amount of water available in the 

catchment per capita. 

Sustainable 

Cities 

Water DWA - Department of Water Affairs 5 yearly 
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Catchment / 

Capita. 

Water 

consumption 

Amount of 

Water Used / 

Capita. 

Total amount of water used per 

capita. 

Sustainable 

Cities 

Water DWA - Department of Water Affairs Annually 

Non-revenue 

water 

Percentage Non revenue water includes; 

unbilled authorised consumption, 

commercial water losses and 

physical leaks. 

Sustainable 

Cities 

Water WRC - Water Research Commission Annually 

Water losses Amount of 

Water Lost 

The amount of water lost to use or 

no income derived from. 

Sustainable 

Cities 

Water Cities and WRC 5 yearly 

Risk Score - blue 

drop 

Risk Score Risk score - state of potable water - 

water quality (Green & Blue drop). 

Sustainable 

Cities 

Water Department of Water Affairs (DWA) 

available [online]: 

https://www.dwa.gov.za/ accessed 

[11-05-2015] 

Annually 

Risk score - green 

drop 

Risk Score Risk score - state of potable water - 

water quality (Green & Blue drop). 

Sustainable 

Cities 

Water Department of Water Affairs (DWA) 

available [online]: 

https://www.dwa.gov.za/ accessed 

[11-05-2015] 

Not 

available 

Energy supply Total Energy 

Supplied 

Total energy supplied/purchased by 

service provider by fuel type. 

Sustainable 

Cities 

Energy State of Energy in South African 

Cities- 2015. Sustainable Energy Africa 

(SEA). Available [online] 

http://www.sustainable.org.za/uploa

ds/files/file80.pdf Accessed [11-05-

2015] 

Annually 

Energy 

consumption (GJ) 

Total Electricity 

Sales 

(GWh/year). 

Total electricity sales (GWh/year). Sustainable 

Cities 

Energy State of Energy in South African 

Cities- 2015. Sustainable Energy Africa 

(SEA). Available [online] 

http://www.sustainable.org.za/uploa

ds/files/file80.pdf Accessed [11-05-

2015] 

Annually 

Energy intensity Energy 

Consumption / 

Unit of Output 

Energy consumption per unit of 

output by sector (eg manufacture, 

transport, service, residential, 

agriculture). 

Sustainable 

Cities 

Energy State of Energy in South African 

Cities- 2015. Sustainable Energy Africa 

(SEA). Available [online] 

http://www.sustainable.org.za/uploa

ds/files/file80.pdf Accessed [11-05-

2015] **NB the unit of measure is (GJ 

/annum) 

Annually 

Renewable energy Total Renewable 

Energy 

Generated by 

Total renewable energy generated 

by municipality (KWh/year). 

Sustainable 

Cities 

Energy State of Energy in South African 

Cities- 2015. Sustainable Energy Africa 

(SEA). Available [online] 

Annually 
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Municipality 

(KWh/year). 

http://www.sustainable.org.za/uploa

ds/files/file80.pdf Accessed [11-05-

2015] 

Energy losses Amount of 

Energy Lost to 

Use 

The amount of energy lost to use or 

no income derived from. 

Sustainable 

Cities 

Energy State of Energy in South African 

Cities- 2015. Sustainable Energy Africa 

(SEA). Available [online] 

http://www.sustainable.org.za/uploa

ds/files/file80.pdf Accessed [11-05-

2015] 

Annually 

Greenhouse gas 

(GHG) emissions 

Total Volume of 

Greenhouse 

Gases 

Total volume of greenhouse gases 

(CO2, CH4, N2O, SF6, HFCs and 

PFCs) released into the atmosphere 

over a specified area and period of 

time. 

Sustainable 

Cities 

Climate Change State of Energy in South African 

Cities- 2015. Sustainable Energy Africa 

(SEA). Available [online] 

http://www.sustainable.org.za/uploa

ds/files/file80.pdf Accessed [11-05-

2015] 

Annually 

Waste recycling 

(tonnes) 

Waste Diverted 

for Recycling. 

Waste diverted for recycling. Sustainable 

Cities 

Waste 

Management 

Department of Environmental Affairs- 

South African Waste Information 

Centre: Available [online]: 

http://sawic.environment.gov.za/?me

nu=15 

Annually 

Residential fuel 

combustion 

Percentage of 

households 

using coal and 

wood fuel for 

heating and 

cooking. 

Percentage of households using coal 

and wood fuel for heating and 

cooking. 

Sustainable 

Cities 

Air Quality State of Energy in South African Cities Annually 

Open Space Proportion of 

Metro set aside 

for open space / 

natural areas. 

Proportion of Metro set aside for 

open space / natural areas. 

Sustainable 

Cities 

Biodiversity / 

Open Space 

(1) Ethekwini- State of Biodiversity 

Reporting. Available [online] 

http://www.durban.gov.za/City_Servi

ces/development_planning_manage

ment/environmental_planning_climat

e_protection/Projects/Pages/State-

of-Biodiversity-Reporting.aspx 

Accessed [12-05-2015]. 

Annually 

Energy use  Not available. Sustainable 

Cities 

Energy State of energy in South African Cities 

2015 

5 yearly 

Emissions  Not available. Sustainable 

Cities 

Energy State of energy in South Africa 2015 5 yearly 

Learner enrolment 

- primary 

Number of 

Learners 

Total number of learners by gender 

enrolled in primary school. 

Inclusive 

Cities 

Inequality - 

Education 

Dept of Basic Education - SNAP 

Survey/Annual Schools Survey. 

Available [online] 

http://www.education.gov.za/LinkClic

Annually 
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k.aspx?fileticket=3BJmBjG%2bB3U%3

d&tabid=462&mid=1326 

Learner enrolment 

- secondary 

Number of 

Learners 

Total number of learners by gender 

enrolled in secondary school. 

Inclusive 

Cities 

Inequality - 

Education 

Dept of Basic Education - SNAP 

Survey/Annual Schools Survey. 

Available [online] 

http://www.education.gov.za/LinkClic

k.aspx?fileticket=3BJmBjG%2bB3U%3

d&tabid=462&mid=1326 

Annually 

Learner-educator 

ratio 

Number of 

Learners to 

Educators 

Total number of learners to 

educators. 

Inclusive 

Cities 

Inequality - 

Education 

Dept of Basic Education - SNAP 

Survey/Annual Schools Survey. 

Available [online] 

http://www.education.gov.za/LinkClic

k.aspx?fileticket=3BJmBjG%2bB3U%3

d&tabid=462&mid=1326 

Annually 

Completion rate - 

primary school 

2011 

 Proportion of pupils starting grade 1 

who reach last grade of primary 

school. 

Inclusive 

Cities 

Inequality - 

Education 

Dept of Basic Education/General 

Household Survey 

Annually 

Completion rate - 

secondary school 

2011 

 Proportion of pupils starting grade 7 

who reach last grade of secondary 

school. 

Inclusive 

Cities 

Inequality - 

Education 

Dept of Basic Education/General 

Household Survey 

Annually 

Literacy rates Total Population 

Aged 15–24 

Years who are 

Literate 

Total population aged 15–24 years 

who are literate (can read and write) 

by age group, the result is then 

multiplied by 100. 

Inclusive 

Cities 

Inequality - 

Education 

Dept of Basic Education/General 

Household Survey 

Annually 

Matric pass rate Matric Pass Rate Matric pass rate. Inclusive 

Cities 

Inequality - 

Education 

Dept of Basic Education/General 

Household Survey 

Annually 

Hospital beds - 

provincial (public 

sector) 

Number of 

Hospital Beds / 

100 000 

Population. 

Number of hospital beds per 100 

000 population. 

Inclusive 

Cities 

Inequality - 

Health 

Dept of Health/ Health Systems Trust Annually 

Mortality - under 

5 years per 1 000 

births 

Number of 

Children Deaths 

under 5 years of 

age / 1 000 live 

births. 

Number of children deaths under 5 

years of age per 1 000 live births. 

Inclusive 

Cities 

Inequality - 

Health 

Dept of Health/ Health Systems Trust Annually 

Multiple 

deprivation index 

Number of 

People 

Number of people deprived of 

income, housing, healthcare, 

education, employment, housing, 

services, crime free and suitable 

living environment. 

Inclusive 

Cities 

Inequality - 

Services 

The South African Index of Multiple 

Deprivation 2007 at Municipality 

Level. Available [online]: 

http://www.casasp.ox.ac.uk/imd.html

#SAIMD07_mun accessed [11-05-

2015] 

Annually 
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Dwelling type Number of 

Dwellings by 

Type 

Number of dwellings by type and 

location. 

Inclusive 

Cities 

Availability of 

Shelter Options 

Census/General Household Survey Annually 

Dwelling tenure Number of 

Households by 

Tenure type 

Number of households by tenure 

type and dwelling type with 

location. 

Inclusive 

Cities 

Tenure Security Census/General Household Survey Annually 

Informal shelter 

growth 

 Percentage increase/decrease in 

number of informal shelter by 

location. 

Inclusive 

Cities 

Availability of 

Shelter Options 

Census/General Household Survey/ 

Metro's 

Annually 

Housing 

Affordability Index 

 Ratio average house price to the 

average employee remuneration. 

Inclusive 

Cities 

Affordability (1 )Understanding Housing Markets in 

South Africa- Prepared by Centre for 

Affordable Housing Finance in South 

Africa (CAHF) and South African Cities 

Network (SACN). Available [online]: 

http://sacitiesnetwork.co.za/wp-

content/uploads/2014/08/File-1-

Overview.pdf Accessed [11-05-2015]. 

(2) Affordable Land and Housing Data 

Centre (al+hdc) and SACN: available 

[online]: 

http://www.alhdc.org.za/downloads/

SACN%20NMB%20PPT%20profile%20

Final%20draft.pdf accessed [11-05-

2015] 

Annually 

Transport 

passengers 

Number of 

Transport 

Passengers 

Number of transport passengers by 

mode (ie private car, taxi, metrobus, 

rail, BRT,cyclists and pedestrians). 

Inclusive 

Cities 

Access and 

Mobility 

National Household Travel Survey 

(NHTS). Available [online]: 

http://www.transport.gov.za/Portals/

0/NHTS2/1.%20P0320%20-

%20NHTS_February%20to%20March

%202013%201-54.pdf accessed [12-

05-2015] *NB information available 

on a provincial level only- pg 40 

Annually 

Motor vehicle 

ownership 

Number of Cars 

Registered to 

Private Owners 

Number of cars registered to private 

owners over time. 

Inclusive 

Cities 

Access and 

Mobility 

RGT Smart / eNatis Annually 

Inpatient bed 

utilisation rate 

 Bed utilisation rate (BUR) measures 

the occupancy of available beds and 

therefore indicates how efficiently a 

hospital is using its available 

capacity. It is calculated as follows: 

the number of inpatient days is 

added to half the number of day 

patients, and divided by the usable 

Inclusive 

Cities 

Not available Health Systems Trust Annually 
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bed days; this is expressed as a 

percentage. 

Educational level  Educational level is aggregated into 

no formal education, primary school 

(grade 1 to grade 7), secondary 

school (grade 8 to grade 12), 

diploma or certificate without grade 

12 (from lower to grade 11), 

diploma or certificate with grade 12, 

degree and other post-degree. 

Inclusive 

Cities 

Inequality - 

Education 

StatsSA census 2011 Not 

available 

Municipal 

management 

vacancies 

Number of 

Vacancies at 

Senior 

Management 

Level 

Number of vacancies at senior 

management level. 

Well 

Governed 

Cities 

Human 

Capacity 

Development 

Non-financial census Annually 

Municipal posts Number of Staff 

Posts 

Number of staff posts by type. Sustainable 

Cities 

Human 

Capacity 

Development 

Non-financial census Annually 

Municipal staff 

vacancies 

Number of 

Vacant Posts 

Number of vacant posts. Sustainable 

Cities 

Human 

Capacity 

Development 

Non-financial census Annually 

Voter turnout - 

Local (2011) 

Number of 

Voters 

Registered to 

Vote in the Local 

Elections 

Number of voters registered to vote 

in the local and national elections. 

Well 

Governed 

Cities 

Citizen 

Engagement 

Independent Electoral Commission 

(IEC) 

Election 

Year 

Voter Turnout - 

National (2014) 

Number of 

Voters 

Registered to 

Vote in the 

National 

Elections 

Number of registered voters voted 

in the local and national elections. 

Voter participation is the best 

existing means of measuring civic 

and political engagement for several 

reasons (high quality data, broad 

cross-country comparability) 

(OECD). 

Well 

Governed 

Cities 

Citizen 

Engagement 

Independent Electoral Commission 

(IEC) 

Election 

Year 

Access to water Number of 

Households 

Who Have 

Access to Water 

Number of households who have 

access to water by type (ie none, 

RDP, piped, backlog). 

Inclusive 

Cities 

Infrastructure, 

Service 

Delivery, 

Management 

and 

Maintenance 

IHS Global Insight- Regional eXplorer 

759 (2.5q): Household Infrastructure-

Water infrastructure. Number of 

households by level of access to 

Water 

Annually 
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Access to 

sanitation 

Number of 

Households 

Who Have 

Access to 

Sanitation 

Percentage households who have 

access to sanitation by type (ie 

none, mainline, backlog). 

Inclusive 

Cities 

Infrastructure, 

Service 

Delivery, 

Management 

and 

Maintenance 

IHS Global Insight- Regional eXplorer 

759 (2.5q): Household Infrastructure- 

Sanitation. Number of households by 

type of Toilet 

Annually 

Access to 

electricity 

Number of 

Households 

Who Have 

Access to 

Electricity 

Percentage households who have 

access to electricity. 

Inclusive 

Cities 

Infrastructure, 

Service 

Delivery, 

Management 

and 

Maintenance 

IHS Global Insight- Regional eXplorer 

759 (2.5q): Household Infrastructure-

Electricity connections. Number of 

households by electricity usage 

Annually 

Access to refuse 

removal 

Number of 

Households 

Who Have 

Access to Refuse 

Removal 

Percentage households who have 

access to refuse removal by type (ie 

none, weekly, less often). 

Inclusive 

Cities 

Infrastructure, 

Service 

Delivery, 

Management 

and 

Maintenance 

IHS Global Insight- Regional eXplorer 

759 (2.5q): Household Infrastructure- 

Refuse Removal. Number of 

households by access to refuse 

removal 

Annually 

Clinics - provincial Number of 

Clinics 

Number of clinics operated by 

provincial government. 

Inclusive 

Cities 

Infrastructure, 

Service 

Delivery, 

Management 

and 

Maintenance 

Dept of Health / Health Systems Trust Annually 

External audit  Status of audit findings. Well 

Governed 

Cities 

Audit and 

Administration 

Auditor -General South Africa Annually 

Informal 

settlements 

 Not available. Well 

Governed 

Cities 

Urban 

Management 

Metros / Human Settlement Annually 

Residential rates Value of Rates 

Paid by 

Residences 

Rand value of rates paid by 

residences and businesses. 

Well 

Governed 

Cities 

Revenue Financial census Annually 

Business rates Value of Rates 

Paid by 

Businesses 

Rand value of rates paid by 

residences and businesses. 

Well 

Governed 

Cities 

Revenue Financial census Annually 

Services levy Value of Rates 

Paid by 

Residences and 

Businesses for 

Services 

Rand value of rates paid by 

residences and businesses for 

services. 

Well 

Governed 

Cities 

Revenue Financial census Annually 
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Grants Total Value of 

Grants to Metro 

Total value of grants to Metro. Well 

Governed 

Cities 

Revenue Financial census Annually 

Capital grants & 

transfers 

Value of Grants 

and Transfers 

for Capital 

Expenditure 

Value of grants and transfers for 

capital expenditure. 

Well 

Governed 

Cities 

Revenue Financial census Annually 

Operating surplus  Budget income and budget 

expenditure. 

Well 

Governed 

Cities 

Surplus National Treasury Local Government 

Database 

Annually 

Debtors  Money owed to metro by income 

source. 

Well 

Governed 

Cities 

Financial 

Management 

National Treasury Local Government 

Database 

Annually 

Bad Debt  Amount of owed to Metros by the 

creditors that cannot be collected 

(ie loss) and all reasonable efforts to 

collect it have been exhausted. 

Well 

Governed 

Cities 

Financial 

Management 

Financial census Annually 

Remuneration 

costs 

Total Cost of 

Staff Salaries 

Total cost of staff salaries. Well 

Governed 

Cities 

Financial 

Management 

National Treasury Local Government 

Database 

Annually 

Liabilities Amount 

Borrowed to 

Fund Capital 

Expenditure 

Funds borrowed to fund capital 

expenditure. 

Well 

Governed 

Cities 

Financial 

Management 

National Treasury Local Government 

Database 

Annually 

Cash position Amount of Cash 

Available 

Cash available. Well 

Governed 

Cities 

Financial 

Management 

National Treasury Local Government 

Database 

Annually 

Acid test ratio  Current assets minus inventory 

divided by the current liabilities. 

Well 

Governed 

Cities 

Financial 

Management 

Financial census Annually 

Debt to income 

ratio 

Total Liabilities 

of Municipalities 

Total liabilities of municipalities 

compared with their total revenue. 

Well 

Governed 

Cities 

Financial 

Management 

Financial census Annually 

Current ratio  Current assets provide cover to 

meet current liabilities. 

Well 

Governed 

Cities 

Financial 

Management 

Financial census Annually 
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Debt ratio  Proportion of debt municipalities 

have relative to their assets and 

provides and indication as to how 

much municipalities rely on debt to 

finance their assets. 

Well 

Governed 

Cities 

Financial 

Management 

Financial census Annually 

Budget funding  Value of shortfall between budget 

and income. 

Well 

Governed 

Cities 

Audit and 

Administration 

National Treasury Local Government 

Database 

Annually 

Wasteful 

expenditure 

Amount of 

Wasteful 

Expenditure 

Value of wasteful expenditure. Well 

Governed 

Cities 

Audit and 

Administration 

National Treasury Local Government 

Database 

Annually 

Operating 

expenditure 

 Operating expenditures refer to 

expenditures related to running a 

city and providing services. They 

include bulk purchases, employee-

related costs, repairs and 

maintenance and 'other' 

expenditure. 

Well 

Governed 

Cities 

Audit and 

Administration 

State of City Finance 2015 2 yearly 

Affordability of 

municipal bills 

 The affordability of municipal bills 

depends in part upon the rates and 

charges and in part upon household 

incomes. Type A is a household that 

lives in a property with an assessed 

value of R100,000, consumes 

400kWh of electricity and 20kl of 

water per month, and has a 240 litre 

bin removed weekly. 

Well 

Governed 

Cities 

Not available Type A - poor household in SoCF 2015 Not 

available 

Voter turnout- 

local 

Number of 

Registered 

Voters Voted in 

the Local 

Elections 

Number of registered voters voted 

in the local elections. 

Well 

Governed 

Cities 

Not available IEC voter turnout report Not 

available 

Voter registration 

- local 

Number of 

Voters 

Registered to 

Vote in the Local 

Elections 

Number of voters registered to vote 

in the local elections. 

Well 

Governed 

Cities 

Not available IEC voter turnout report Not 

available 
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