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Summary 

 

Urbanization is one of the most prominent forces of twenty-first century global development. 

Cities are engines of economic growth, sources of innovation, places of job creation, and 

preservers of culture. The successes produced by city growth worldwide can be tangibly 

measured in outcomes such as lower infant mortality and socioeconomic mobility. Investing in 

cities can also have multiplying effects on peri-urban and rural areas as a thriving urban 

economy can generate more revenue for rural infrastructure, education, and economic 

development. But, cities, and their residents, must reckon with the widening socioeconomic 

inequality that increasingly characterizes rapid urban growth. The stark reality that one billion 

people live in slums worldwide can be traced to a number of failures: of governing institutions, 

dysfunctional markets, lack of political will, and policies and practices of exclusion.  

 

This paper examines how the products of the Information Age and the employment of smart 

technology in cities can address the significant challenges presented by rapid urbanization. It 

argues that Information and Communications Technologies (ICT), especially smart city 

technology innovations are a set of tools for connecting or reconnecting socially, economically, 

spatially, or environmentally marginalized people to the resources, information, and services that 

empower them. Yet, it also explores the ways in which smart technology, hastily or haphazardly 

employed, can hinder or distract attention from addressing inequity, and in some cases, 

exacerbate problems presented by urbanization.  But, cognizant of the ways in which smart 

technology can exacerbate inequality in cities, the paper makes the case that city stakeholders 

focused on creating policies and practices for more equitable urban development can leverage 

innovations in ICT and the smart cities movement. It provides policy recommendations on how 

city leaders and policymakers can intentionally use ICT to achieve more equitable urban 

development outcomes. 
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1. Introduction 

1.1 The Opportunities of Urbanization and the Information Age  

Urbanization is one of the most powerful forces of economic and social development that 

humanity has ever experienced. Cities have proven themselves to be engines of economic 

growth, sources of innovation, places of job creation and house the seeds of culture. High rates 

of urbanization have created many significant and measurable positive outcomes including 

higher incomes and lower infant mortality.  

However, the widening socio-economic inequality that characterizes urban growth in developing 

countries today, resulting in one billion people living in slums, reflects a number 

of failures: of governing institutions, dysfunctional markets, lack of political will, and policies 

and practices of exclusion. Equity and inclusion will be ever more pressing as cities continue to 

grow.  

As local governments, donors, and civil society organizations try and create more equitable 

urban development, particularly in the rapidly urbanizing countries of sub-Saharan Africa and 

South Asia, it is natural and necessary to look at the innovations of the information age as tools 

for enhancing the practices of community participation, government service delivery, and 

property development. It is not simply that we are planning cities in the information age, but that 

we are also in the information age planning cities. Planning processes and the information age 

are inextricable. Information and communication technologies, along with globalization, are, 

after all, one of the main drivers of our new economy. 

Innovations within the “smart cities” movement in particular, are worth studying. This 

movement also presents the added potential of harnessing the momentum of private sector 

innovation. Within the “smart cities” movement, or perhaps in addition to it, there also exist 

movements in civic technology, government technology, and property technology. 

In broad terms, if we look at marginalized urban populations as those disconnected in some way, 

whether it is socially, economically, spatially, or environmentally, then ICT and smart city 

technologies are a set of tools for connecting or reconnecting people to the resources, 

information, and services that can empower them. For example, 

smart city initiatives have demonstrated the capacity of 

technologies to bring people back into the economy, connect 

them to city services, and improve their mobility. Smart city 

technologies can also play a role in figuring out how to replicate 

and scale successful interventions that address root causes of 

poverty and vulnerability.  

The focus of this paper, therefore, is on how city stakeholders 

focused on creating policies and practices for more equitable urban development can leverage 

innovations in ICT and the smart cities movement, specifically for: citizen engagement and 

responsive government; land rights and gender inclusion. This paper also addresses where ICT 

and smart city initiatives can hinder equity and distract attention from addressing the root causes 

of inequity.  

“Equity is just and fair 

inclusion into a society in 

which all can participate, 

prosper, and reach their full 

potential.”  

-PolicyLink Equity Manifesto 

http://www.policylink.org/about-us/equity-manifesto
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1.2 The Promise and Perils of Equity in the Smart Cities Movement  

While there is still no universally agreed definition of a “smart city”, the Smart Cities Council 

(SCC), a leading industry association, explains: “A smart city uses information and 

communications technology to enhance its livability, workability, and sustainability.” They 

broadly characterize smart cities as employing ICTs to solve problems in a wide range of public 

policy domains, including energy, waste management, transportation, healthcare, security, public 

administration, education, and more.1  

The smart cities movement has evolved rapidly since the inception of the concept became 

popularized over a decade ago. Urban planner Madeline Bodin points out in the American 

Planning Association’s magazine, that a decade ago smart cities were all about the smart grid: 

installing fiber optic cable, smart meters, and undertaking data analysis to make the electrical 

utilities system more efficient and resilient to black outs.2 More recently, “smart cities were 

about bringing digital innovations to municipal government. Meetings were broadcast online, 

archived, and searchable by keyword. Zoning maps and building permits not only went online, 

but they were also interactive and three-dimensional.” Today, innovations in transportation are 

all the hype from ride sharing to autonomous vehicles.  

Often the focus and rhetoric around smart city projects is focused on making cities more efficient 

and globally competitive. In emerging markets and rapidly urbanizing countries of South Asia 

and Africa, “smart cities” are often imagined and proposed as satellite cities on the peripheries of 

mega cities, funded by a mix of public and private funding, as an oasis of luxury and efficiency, 

away from the snarls of traffic. Projects like Vision City 

on the edge of Kigali in Rwanda, King City in Ghana, 

and Kenya’s tech hub Konza exemplify this approach. 

Eko Atlantic is under construction off Lagos in Nigeria 

on reclaimed land from the Atlantic and Waterfall City 

continues to develop in South Africa. 

In South Asia, India’s Prime Minister Modi created the 

Smart Cities Mission with the aim of creating 100 Smart 

Cities in India by 2020.  This flagship mission rests 

squarely on creating a more efficient urban and globally 

competitive economy and is often criticized for 

promoting a futuristic vision that neglects human rights, 

social needs and the inclusion of the countries informal 

economy.   

1.3 Beyond the Hype 

Despite all the hype and positive functions smart city projects aim to provide, they also carry the 

risk of making existing social and economic inequities worse. In the U.S. critics argue that they 

                                                 

 

1National League of Cities, Center for City Solutions and Applied Research, “Trends in Smart City Development” 

(2016). 
2 Madeline Bodin, “Driving the Smart, Just City”, American Planning Magazine (December 2017). 

https://www.planning.org/planning/2017/dec/drivingsmartcity/  

“There is a need for greater understanding 

of smart cities also as a vision of cities 

where, through the strategic use of new or 

old ICTs, the voices of the marginalized 

and the poor are heard, the wellbeing of 

the informal sector and the vibrancy of 

informal activities are recognized, and the 

needs of women, youth and the elderly 

receive attention. It is after all on the 

social fabric, not only on economic 

competitiveness and cutting-edge 

infrastructure that resilient and 

sustainable cities are built.”1 

UN-Habitat’s ‘Smart Cities’ Habitat III 

Issue Paper 21 (May 2015)  

https://www.nlc.org/sites/default/files/2017-01/Trends%20in%20Smart%20City%20Development.pdf
https://www.planning.org/planning/2017/dec/drivingsmartcity/
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have led to increased surveillance and discrimination. For example, predictive policing and other 

data driven public safety strategies draw debate on discrimination. Where smart cities are 

pursued as satellite, luxury cities, they only further economic inequality and segregation. And 

where private markets are the primary drivers, they risk pricing out significant portions of the 

urban population. Most importantly, the digital divide remains a significant barrier to including 

those unconnected to ICT services, creating an underclass of people disconnected from the 

information and tools necessary to stay plugged into economic opportunities in the information 

age.  

Where smart city initiatives focus on eye-catching mega-cities, satellite cities, and the allure of 

starting from scratch, it distracts from where the focus should be, in small and medium-sized 

towns where most of the future urban growth will take place across Asia and Africa.  

The technology hype curve is also a useful concept to 

remember as planners and stakeholder allow their 

thinking to mature with emerging technologies and 

visions of smart cities. The promises of new technologies 

often create inflated expectations, which are followed by 

disillusionment. It is only after periods of trial and error 

that the true value and productivity gains can be assessed 

for what they are.  

1.4 Who Decides? Planning a Just City in the 

Information Age 

The question of “who decides” on the vision for a city and the planning processes that get it there 

are central to the urban planning profession and ever evolving and iterating in cities. These 

questions are particularly acute when planning for equity and inclusion. In her book, Just City, 

Susan Fainstein explains that a “just city” has three components:  

1) It is democratic, in the sense that people have some control over their living 

environments, but qualifies that local democracy can also have negative outcomes, for 

example when an affluent city democratically decides to wall it off from its surroundings, 

or move to satellite cities as highlighted above in Africa.  

2) It allows diversity of various kinds. She also points out that attempts to create diversity 

can also result in unjust outcomes, like when low-income residents are provided 

affordable housing in remote locations on more expensive estates as an effort to 

encourage social mixing.  

3) A just city features equity. She argues that equity should prevail as equity is much more 

central and fundamental to her conception of the just city than democracy and diversity.3  

In recent years, the “Right to the City” movement, which dates back to the 1960s, has been 

reinvigorated by many social equity movements and has found recognition within the UN New 

Urban Agenda and even the City Statute of Brazil’s federal law. The right to the city posits that 

the Citizen should be the protagonist of the cities being built. It also challenges the 

                                                 

 

3 Susan S. Fainstein, The Just City (Ithaca: Cornell University Press, 2010).  
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commodification of the city and the fundamental ability of capitalist systems themselves to be 

able to provide equitable access to the city. Considering whether planners and solution makers 

can work within market systems is fundamental to the approach stakeholders take.   

Since many “smart city” projects are driven by 

private sector innovations in ICT, navigating public 

and private sector partnerships is essential to 

successful “smart city, just city” pursuits. Fainstein 

argues that planners have a degree of discretion and 

should use it to serve justice. To truly serve justice, 

she argues, we need to think in terms of outcomes, 

not only processes. Deliberative planning and 

communication are not enough. Since many ICT 

elements of smart city projects are re-engineering 

planning and government processes, it is essential to 

stay focused on the outcomes and not get caught up 

in seeing the processes as an outcome.  

 

2. Citizen Engagement and Responsive Government: Smart Cities, Smart 

Citizens 

2.1 The Open Data, Open Governance Movement 

As new systems are created to gather data, either traditionally or through new means with 

information technology, many stakeholders of the “open data” movement have argued that data 

should be made open so the latent energy of a broader group of stakeholders can legitimize 

findings and inform solutions.4 Instead of institutions just producing large analytical volumes, 

surveys, and reports, governments and aid organizations can increasingly share data and software 

tools, so policy makers, NGOs, community groups and individual citizens can do their own 

analysis, their own verification of the results, and develop their own plans for action.  

For example, the World Bank’s Open Data Initiative has released over 7,000 indicators and they 

are producing free software to allow citizens, researchers, and policymakers to analyze 

household surveys and undertake their own poverty assessments. In 2010, the World Bank also 

began geocoding the locations of 25,000 activities from almost 2,000 World Bank-financed 

projects and then visualized them on the Mapping for Results platform, which can overlay 

poverty and human development indicators at the sub-national level. Another example is 

“OpenStreetMaps,” a collaborative project to create a free editable map of the world by 

volunteers using copyright free sources and the widespread availability of GPS tools often 

embedded in mobile phones. OpenStreetMap allows anyone to view, edit and use geographical 

data in a collaborative way from anywhere on the globe.  

                                                 

 

4 Sanjay Pradhan and Sina Odugbemi, “The Contours and Possibilities of Open Development. Development 

Outreach,” The World Bank Institute (September 2011). 

Technological forces have proven to have 

the potential to both enhance and hinder 

equity. If the focus is on delivering the 

highest degree of technology or producing 

the intervention that meets the needs of the 

technology company, then the outcome is 

more likely to hinder equity. If there is an 

attempt to use technological interventions 

to solve challenges for the most vulnerable 

populations, there arises an opportunity to 

enhance equity.  

-Viewpoints on Equity, Anita Cozart, 

PolicyLink 

http://maps.worldbank.org/p2e/mcmap/index.html
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Even within the new SDG’s there has been recognition that open data is critical to open 

governance. The Open Government Partnership (OGP), emerged as a multilateral initiative 

inaugurated in 2011 with the goal of securing concrete commitments from governments to 

promote transparency. 

Along with the open data movement also came the rise of the “open source” movement – 

practices that promote free redistribution and access to the end product’s source code used to 

develop computer software. Open access to proprietary source codes was partly born of necessity 

to attend to the massive retooling of the internet. It seems fitting then that the institutions that 

advocate for more democratic governance would eventually converge with the principles of the 

open source movement that seek to cultivate solutions out in the open and provide citizens with 

access to information once held only by development experts or technocrats.  

2.2 Community Mobilization, Government Accountability and Data Gaps 

Slums are “informal” settlements by definition and therefore live in the shadows of formal sector 

data coverage. City governments often know very little about the actual socio-economic 

conditions of households, their living conditions or urban service levels. In fact, collecting data 

on communities is a form of legitimizing them and creates some impetus for action, even legally 

in some cases.5 This is what led Society for Protection SPARC and SDI to undertake grassroots 

enumeration campaigns across slum communities in India and several countries in Africa. 

Enumeration plays a critical role in quantifying conditions in communities, creating visibility to 

policy-makers and organizing demands on local governments.6  

These enumeration exercises can be more powerful as new technologies become accessible. For 

example, a recent study of slums in Bangalore, India by Duke University’s Sanford School of 

Public Policy and Omidyar Network used satellite imagery and machine learning to uncover a 

startling discrepancy in official data on slums. The study identified 2,000 slums whereas the 

government only recognized 597.7 

Wherever there are data gaps about conditions in urban communities, it will remain a 

tremendous stumbling block in efforts to plan more strategically, at scale, and to monitor 

progress of investments. Similarly, information gaps for urban residents, particularly those 

marginalized in slums, exist for those trying to understand how to gain access to urban services, 

the governments that administer them and to have a voice in the planning process.  

Case Study: Utthan (“to rise from the bottom”) Filling Information-Power Gaps in Slums 

Big data collection projects on cities in India have been underway through the Government of 

India’s (GoI) Smart Cities Mission, collecting information on everything from housing 

conditions to transportation systems. Previous to this Mission, the GoI collected significant 

                                                 

 

5 Official records of Bangalore municipal government only identified approximately 600 slums in the city limits.   
6 Marie Huchzermeyer, "Enumeration as a Grassroot Tool Towards Securing Tenure in Slums: An Initial 

Assessment of the Kisumu Experience,” Global Land Tool Network (2008). 

https://mirror.gltn.net/jdownloads/GLTN%20Documents/enumeration_kisumu.pdf  
7 Arpita Raj, “Study Reveals 2,000 Slums in Bengaluru, Govt Lists Only 597,” Times of India (23 July 2018) 

https://timesofindia.indiatimes.com/city/bengaluru/study-reveals-2000-slums-in-bengaluru-govt-lists-only-

597/articleshow/65096665.cms  

http://www.opengovpartnership.org/explorer/all-data.html
https://mirror.gltn.net/jdownloads/GLTN%20Documents/enumeration_kisumu.pdf
https://timesofindia.indiatimes.com/city/bengaluru/study-reveals-2000-slums-in-bengaluru-govt-lists-only-597/articleshow/65096665.cms
https://timesofindia.indiatimes.com/city/bengaluru/study-reveals-2000-slums-in-bengaluru-govt-lists-only-597/articleshow/65096665.cms
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amounts of information about slums under the Rajiv Avas Yojana (RAY) program, which 

required cities to undertake slum surveys and maps on which to base their “slum-free” city action 

plans. The Ministry of Housing and Urban Poverty Alleviation (MoHUPA) funded these 

activities at the onset of RAY. However, in most cities it was conducted as a one-sided exercise 

because it did not mobilize the communities or other stakeholders to participate in exploring and 

understanding the conditions of their communities. The data was collected by the government for 

government, and relied solely on the government to take action.  

The Utthan program in Pune, India provides an approach for data collection and distribution that 

can help empower both the government and the urban poor to take action, using both advanced 

ICT and traditional planning tools. In Pune, The Bill and Melinda Gates Foundation funded a 

group of NGOs to partner with the local government’s department of Urban Community 

Development to improve the planning and delivery of basic government services to slums and 

create more inclusive planning processes. They utilized a network of almost 5,000 community 

volunteers that reside in the city's slums to survey the socio-economic conditions of slum 

residents across the city.  The NGOs captured this information in a Geographic Information 

System (GIS) that it developed with the local government, then gave back the data to community 

volunteers with summary statistics and maps of their neighborhoods. The NGOs then taught 

these volunteers how to use this information to conduct neighborhood action planning. In two 

years, 130 slum communities completed action plans and more than 80 projects were 

implemented in response to the communities’ priorities by mobilizing government and non-

government resources. Examples of neighborhood improvements included: constructing a 

vegetable market, renovating and staffing the local police station, organizing secondary school 

classes for school dropouts and creating solid waste management programs in communities. 

 

(2 photos on left) 

Municipal 

Corporation of Pune 

(PMC) use geo-

spatial data analysis 

to consider 

government 

interventions. (2 

photos on right) 

Community 

members use the 

same data to present 

neighborhood 

conditions to 

residents and plan 

their own 

interventions and 

demands to PMC. 
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2.3 Shifting Power Dynamics: Information as Power  

For decades, urban planners and policy makers have tried to move beyond rhetoric when talking 

about “participatory planning” and empowering the poor.8 Unfortunately, the traditional top-

down down, technocratic approach to planning is prevalent in many cities today. This approach 

often reinforces policies and practice of exclusion that marginalize the urban poor politically, 

economically and socially. 

In many informal settlements, for example, residents are marginalized politically when elected 

officials try and maintain patronizing relationships that put themselves between residents and 

access to local government services. To ensure that the urban poor are treated as full citizens 

with equal access to the city, requires support to the urban poor to help them move from 

manipulative relationships with local governments to positions where they have greater capacity 

and power to impact the decisions that influence their living conditions.  

The social enterprise, Ushahidi, “testimony” in Swahili, pioneered crowdsourcing software tools 

to amplify the voices of people affected by issues of conflict, disasters and other needs to 

empower them to advocate for action. Ushahidi initially developed to map reports of violence in 

Kenya after violence ensued after the 2008 election. They then deployed crowdsourcing tools in 

Haiti after the earthquake. They have serviced many other counties and spun off a number of 

open source products and organizations supporting numerous sectors and civil society to help 

improve the bottom up flow of information. 

ICT has allowed development practitioners to engage stakeholders in ways never imagined 

before. It has also allowed everyday citizens to access information and tools that turn them into 

active participants rather than passive recipients, disconnected from state driven solutions. The 

World Wide Web, social media, Web 2.0 applications, mobile phones, and the convergence of 

computing power with mobile phones enable individuals to be connected, networked and 

interactive with each other and with information sources previously out of reach. This is creating 

multi-national communities that bring their collective energy to issues of interest and tap 

expertise from around the globe.  

As citizens seek a stronger collective voice in governance, information technologies can now be 

used to lower the transaction costs of organizing collective action by sourcing resources from 

across their networks.9 For example, www.ipaidabribe.com is an initiative in India to fight 

corruption by providing a platform for citizens to report bribes that they paid or did not pay. 

Using this collective information they are uncovering the market price of corruption and using 

this data to advocate for improved systems.  

LabourNet and Babajobs are two social enterprises that started in Bangalore, India’s Silicon 

Valley, to create market intelligence for millions of low-wage informal sector job seekers and 

their employers. They use mobile phones and web-interfaces to gather and provide information 

about worker qualifications and job requirements and then connect them. LabourNet has used the 

                                                 

 

8 Diana Mitlin and John Thompson, “Participatory Approaches in Urban Areas: Strengthening Civil Society or 

Reinforcing the Status Quo?” Environment and Urbanization vol. 7, no. 1 (April 1995). 
9 Pradhan and Odugbemi, “The Contours and Possibilities of Open Development. Development Outreach.”  

http://www.ipaidabribe.com/


 

 

16 

power of its members to negotiate affordable health and accident insurance and access to bank 

accounts, services they could not previously afford or gain without the collective action and 

institutional backing of LabourNet.  

The digital divide that exists amongst the urban poor today – with only 50% of world’s 

population having access to the internet– will require, at least for now, that inclusive planning 

initiatives continue to be people powered with traditional engagement tools.10 However, 

intermediary institutions – NGOs, social enterprises and other stakeholders – are becoming 

increasingly connected with emerging tools of the information age and using their own energy 

and creativity to invent their own. These organizations recognize that assembling information, 

not just people, is a source of power and can help bring about sustainable change.11  

Case Study: IncluCity, Ghana 

In Ghana, The Bill and Melinda Gates Foundation funded a program called IncluCity, created by 

Global Communities to increase the participation of slum residents in governance, planning and 

budgeting processes, while building the capacity of the local governments to generate tax 

revenue. Through IncluCity, they developed a Citizens’ Report Card with residents of the 

Sekondi-Takoradi Metropolitan Assembly (STMA) to rate the quality of water, public toilets and 

solid waste collection and advocate for service improvements. They also developed a GIS system 

with property valuation/revaluation covering about 42,000 properties, which gave street names 

and house numbers to 3,440 streets and alleys and about 32,000 houses. This comprehensive 

property identification database laid the foundation for transformed, automated property tax and 

business licensing system. The STMA, through the Land Valuation Division of the Lands 

Commission, were able to revalue all properties in 2013. As a result, overall property rates 

increased by 30 percent, thus generating much needed revenue for the cities to improve services.  

To ensure that revenue from property taxes helps poor families in STMA, Global Communities 

facilitated a participatory budgeting process. Then with funding from USAID’s Making All 

Voices Count, they established a radio program called “Our City, Our Say” and a toll free 

customer service hotline – the first of its kind in Ghana – for citizens to report service 

complaints. “Our City: Our Say” uses information from phone-in guests and the toll-free hotline 

to discuss governance and service delivery issues. The program features city employees, service 

providers and elected officials answering questions about how Sekondi-Tekoradi district can 

improve its services, and represents an opportunity for residents to interact with their local 

government. 

The IncluCity project, like the Utthan program in India demonstrates how urban governance can 

be made more transparent and “open” by improving access to information and tools to analyze it 

so that citizens can perform their own due diligence on the performance of urban services and 

then use it to advocate for more equitable access, prevent misappropriation, or any other issue. 

                                                 

 

10 Alliance for Affordable Internet, “2017 Affordability Report,” http://a4ai.org/affordability-

report/report/2017/#executive_summary  
11 Angee Gregorio-Medel, “Open Development, Beyond Proprietary Solutions. Development Outreach,” The World 

Bank Institute (September 2011). 

http://a4ai.org/affordability-report/report/2017/#executive_summary
http://a4ai.org/affordability-report/report/2017/#executive_summary


 

 

17 

Putting this power into the hands of a much broader citizenry can transform relationships and 

allow people and institutions to get engaged in development in more substantive ways.12  

3. Technology, Land Rights and Equity 

3.1 Urbanization and Land Insecurities 

Fewer than half of the world’s countries, including just 13 percent in Africa, have registered or 

mapped the private land in their capital city, and only Rwanda and South Africa in Africa 

maintain records digitally.13 Weak or absent land rights leaves people vulnerable to forced 

displacement and prevents them from investing in their housing and property. Secure land rights 

provide a multiplying effect on social and economic development for families and communities. 

It influences social identity and economic inclusion, economic assets and stability, and also 

environmental stewardship.  

The threats to people’s land security are amplified as countries move through the social 

upheavals and transformations of urbanization. Large land acquisitions by the government for 

roads or other infrastructure displace communities without due compensation. This was just seen 

in the Kibera slum of Nairobi, Kenya, when the Kenya Urban Roads Authority (KURA), 

authorized the demolition of approximately 30,000 homes, despite some claims that they had 

agreed to a resettlement plan first.14 Natural disasters and sea level rise on coastal communities 

caused by climate change are displacing many populations also. In Liberia's waterfront slum 

community of West Point in Monrovia, rising sea levels and erosion have destroyed about 800 

homes and displaced more than 6,500 people since 2013, according to the Disaster Victims 

Association, a group of community leaders.15 

Across the urban-rural continuum, land tenure insecurity is a particular challenge for women. In 

many parts of the world, women lack direct, unmediated rights to the land, rendering them more 

vulnerable to land grabbing, eviction, harassment, and exploitation. Their relationship to their 

land teeters on the strength of their relationship to their father, husband, brother or son. In some 

places, this is rooted in a patriarchal legal system that denies property and land inheritance to 

daughters and widows. In other places, such as in Uganda, laws may provide for equal property 

rights, but a gap between law and practice impedes women’s abilities to exercise their rights. 

This gap is often rooted in cultural practices, customary tenure, high levels of informality, and 

lack of awareness. 16 But, the data show that secure property and inheritance rights improve 

                                                 

 

12 Anapuma Dokeniya, “Enabling Open Government. Development Outreach,” The World Bank Institute 

(September 2011). 
13 Klaus Deininger, “For Billions without Formal Land Rights, the Tech Revolution Offers New Grounds for Hope,” 

The World Bank (15 March 2018) http://blogs.worldbank.org/developmenttalk/billions-without-formal-land-rights-

tech-revolution-offers-new-grounds-hope  
14 “Kenya Slum Demolished to Make Way for Road,” BBC (23 July 2018) https://www.bbc.com/news/world-africa-

44931808  
15 Sally Hayden, “As High Seas Threaten Liberian Slum, Residents Await Promised Homes,” Reuters (29 July 2018) 

https://www.reuters.com/article/us-liberia-water-slums/as-high-seas-threaten-liberian-slum-residents-await-

promised-homes-idUSKBN1KK014  

16 Judith Hermanson, Natalie Gill, Sylvia Luchini, and Jessica Kaawha, “Storytelling: A Powerful Strategy to 

Increase Women’s Property Rights in Uganda and Beyond,” paper presented at The World Bank Land and Poverty 

http://blogs.worldbank.org/developmenttalk/billions-without-formal-land-rights-tech-revolution-offers-new-grounds-hope
http://blogs.worldbank.org/developmenttalk/billions-without-formal-land-rights-tech-revolution-offers-new-grounds-hope
https://www.bbc.com/news/world-africa-44931808
https://www.bbc.com/news/world-africa-44931808
https://www.reuters.com/article/us-liberia-water-slums/as-high-seas-threaten-liberian-slum-residents-await-promised-homes-idUSKBN1KK014
https://www.reuters.com/article/us-liberia-water-slums/as-high-seas-threaten-liberian-slum-residents-await-promised-homes-idUSKBN1KK014


 

 

18 

women’s security, self-esteem, and economic standing. More broadly, research has demonstrated 

that female economic empowerment, rooted in secure property and land rights, can help 

strengthen civil society, support good governance, and increase the annual GDP.17 

The new SDG Goal #1, No Poverty, identifies indicator 1.4.2 reflecting the importance of land 

rights in the eradication of poverty, stating: “Proportion of total adult population with secure 

tenure rights to land, with legally recognized documentation and who perceive their rights to 

land as secure, by sex and by type of tenure.”      

By helping residents of cities secure land rights there is an opportunity to address gender 

discrimination, social exclusion of vulnerable groups, and widening social and economic 

inequalities linked to insecure land rights.  

3.2 Beyond Google Maps: How ICT is influencing Land Rights  

Innovations in ICT can radically and fundamentally improve the way property rights are mapped, 

identified, publicized, and protected. Innovations in geospatial software and analysis, high 

resolution satellite imagery, mobile devices to map and collect data, and now the use of drones, 

all available at lower costs, are game changers when creating scaled solutions to documenting 

land and property. 

When considering how these technologies can play a significant role in addressing equity of land 

tenure for urban residents, there are two approaches to consider: 1) improving government land 

administration systems and 2) empowering grassroots community movements to be recognized 

on the map and proactively seek tenure security and exercise their rights over land.  

Government land administration systems are the foundation for secure land titling. There is a 

tremendous need for investing in the capabilities that ICT can provide in establishing land 

administration systems, from the digitization of records to the mapping of lands.   

Grassroots community mapping exercises have been central to many urban development 

programs, as both a means of engagement and of empowerment. Innovations in ICT have 

provided new tools to strengthen, scale and replicate the data collected along with community 

participation and empowerment in these mapping exercises. Ultimately, mapping exercises are 

meant to help resident move along the spectrum from informality to formality.  

Many community-mapping exercises also seek formal recognition of land rights to create legal 

empowerment. As Vivek Maru notes legal empowerment attempts to “support individuals and 

communities in efforts to exercise, claim, and defend their tenure rights; mediate land conflicts; 

negotiate fair land and resource contracts with governments or the private sector; and enforce 

                                                 

 

Conference, Washington, D.C, (27 March 2019). 

https://www.conftool.com/landandpoverty2019/index.php?page=browseSessions&presentations=show&search=her
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17 Everlyne Nairesiae, Stacey Zammit, and Malcom Childress, “Tenure Security & SDG Indicator 1.4.2 – How Do 

We Measure Perceptions on Land Tenure Security,” (2017). https://landportal.org/debates/2017/tenure-security-sdg-

indicator-142-how-do-we-measure-perceptions-land-tenure-security  
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environmental regulations.”18 ICT innovations are making it possible to collect information more 

rapidly, at lower costs and in greater accuracy.  

Ernest Uwayezu and Walter T. de Vries offer a useful framework when considering equity and 

land tenure security. They highlight that, particularly within informal settlements, land tenure 

security is highly related to social, legal and political context rather than registration of land 

rights. 

 

Figure 1 Indicators and measures of Spatial Justice Indicators for Measuring Spatial Justice and Land 

Tenure Security for Poor and Low Income Urban Dwellers.19 

3.3  ‘Prop-tech’ Accelerating Property and Land Rights  

High-resolution satellites imagery, drones, and mobile phones are the primary innovations being 

used to help formalize informal property. Though these are also being used by government land 

agencies also. Digital identity, digitization, and blockchain are primarily being applied to 

existing land registration systems to increase transparency, accessibility, and the efficiency of 

future transactions. 

• High-resolution satellite imagery: Using high resolution satellite imagery is much faster 

and affordable to option for surveying land uses and boundaries, when compared to using 

surveyors to do traditional land surveys. When considering the shortage of land surveyors 

and the disproportionate amount of land that is not surveyed and parcels not registered, it 

would take centuries for many countries to survey lands and register parcels. There are a 

wide range of companies racing to provide satellite imagery at ever better resolutions with 

more frequent regularity. Open Ariel Map is one organization doing this through open license 

to create a digital commons of imagery.  

• Drones: Drones are becoming increasingly popular to collect high resolutions imagery at low 

costs. They can also respond quickly to projects in particular communities. In the Indian state 

of Odisha, after the passage of the Odisha Land Rights to Slum Dwellers Act 2017, local 

development organizations were engaged to survey lands and verify documents, with support 

                                                 

 

18 Vivek Maru, cited in Marena Brinhurt, Frank Pichel, Hillary Ogina, “Mapping as Empowerment – Lessons from a 

Year of Participatory Community Mapping,” paper presented at the 2017 World Bank Conference on Land and 

Poverty, The World Bank, Washington DC (20-24 March 2017). 
19 Ernest Uwayezu and Walter T. De Vries, “Indicators for Measuring Spatial Justice and Land Tenure Security for 

Poor and Low Income Urban Dwellers,” Land vol 7. no. 3 (2018), 1-34.  
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from Tata Trusts.20 Detailed maps of the slums were made using drone surveys and door-to-

door interviews to fix property boundaries. Such uses of drones are becoming more 

commonplace now. Another example commissioned by Tanzania’s Commission of Science 

and Technology illustrates the high resolutions imagery that drones can capture and the 

seamless software that can now stitch the imagery together.  

• Mobile applications: GPS enabled phones have provided a giant breakthrough for crowd 

sourced and community led mapping initiatives. This enables users to geo-tag boundaries and 

demarcations along with other information about the tenants. USAID supported the 

development of MAST (Mobile Application to Secure Tenure) being used in Tanzania and 

Zambia. The list of other mobile applications to support these efforts is endless, including 

from the software giants like ESRI. 

• Digital Identity: Digital identity initiatives are addressing validity of “who” is seeking claim 

to the land and registry. The Aadhaar system in India is the most well know digital identity 

initiative and has been called the largest I.T. project in the world. It began in 2010 and 

includes an ID number linked to biometric indicators. 85 percent of the Indian population has 

the ID as of 2016. Formal land transactions in India are starting to incorporate the Aadhaar 

number and soon it is likely to become mandatory.  

• Digitization: Since most land registries still exist only on paper, digitizing records is 

paramount for many reasons. It allows records to be verified more easily, it enhances 

efficiency, prevents corruption, and prevents cases of missing records. Kenya and 

Afghanistan are two notable examples of governments undertaking significant digitization 

initiatives.   

• Blockchain: The Cadasta Foundation has identified that in the context of land 

administration, blockchain technology has the following applications: (a) title deed 

registration; (b) time-stamped transactions; c) multi-party transparent governance tools; (d) 

tamper proof recording system; (e) disaster recovery system; and (f) restitution and 

compensation in post-conflict zones.21 A press release by the Government of Honduras in 

May 2015 noted they were working with Factom and Epigraph to build a land registry 

system using the blockchain technology. This triggered immense inquiry and scrutiny from 

many parties prompting them to issue another press release later that year that the endeavor 

was not as far developed as originally stated. Nonetheless, blockchain, as an “immutable 

trustless registry of entries, hosted on an open distributed network of computers” offers 

significant promise for land registration systems. 

Foundations, non-profits and private companies have a meaningful role to play in developing 

solutions for recording land rights and bridging the gap between governments, communities, 

civil society, and business interests. For example, the Omidyar Foundation has taken a sector-

                                                 

 

20 Land Rights to Slum Dwellers Act 2017 gives slum dwellers in small towns rights on up to 600 sq (56 sq mt) of 
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21 Aanchal Anand, Matthew McKibbin, and Frank Pichel, “Colored Coins: Bitcoin, Blockchain, and Land 

Administration,” paper presented at The World Bank Conference on Land and Poverty, Washington DC (20-24 

March 2017). 
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based approach and concentrates its investments on innovation in property rights delivery, ‘prop 

tech’, incubators, and geospatial technology. They support programs that empower people with 

knowledge to safeguard their assets and stake a claim on their property and resources, thereby 

improving their future and that of their community. They are also investing in developing 

evidence-based research that helps to inform policy and legislative change.  

The Cadasta Foundation is another notable organization that is developing the use of simple 

digital tools, technology, and approaches to help clients and partners efficiently document, store, 

and share critical land and resource rights information. By creating accessible digital records of 

land, housing, and resource rights, Cadasta seeks to empower individuals, organizations, 

communities, and governments with the information they need to make data-driven decisions 

and put vulnerable communities and their needs on the map. Cadasta Foundation’s operated with 

an open source suits of tools to enables communities to collect land rights information as do 

other platforms developed by organizations like Meridia in Ghana or Suyo in Colombia or 

Landmark Map across many countries in Africa.  

It is clear that innovations in ICT have enabled communities and other stakeholders to document 

land rights and uses and that governments land registries and cadasters (parcel maps), are no 

longer the sole source of land data. By increasing the transparency of land records and making 

them harder to forge, lose, or alter would create enormous gains for the urban poor who are at 

risks of defending their property rights and local government that need to unlock and create a 

legitimate land tax base to pay for services.  

4. Recommendations  

The following section provides recommendations for how best to focus the smart city movement 

to create more equitable development in cities. These recommendations are primarily targeted at 

policy makers and decision makers of local governments involved in planning and development 

of cities. They are also relevant to donors, civil society organization and institutions focused on 

creating more equitable urban development.  

4.1 Help marginalized communities engage as active agents in equitable development.   

This recommendation takes two forms, one from the local governments’ perspective and the 

other from the civil society perspective.  

• Governments should consider utilizing new citizen-facing ICT tools where it can 

meaningfully help them advance their objectives of engaging marginalized populations 

in planning processes and improving service delivery   

The smart cities and “civic technology” movement has created many innovations that enable 

citizens to engage with their governments and with each other in order to facilitate participation 

in public decision-making processes and ultimately improve service delivery.  

For institutions invested in participatory planning, deliberative planning and other methods of 

inclusion, these innovations should be welcomed as new tools and opportunities to augment their 

planning practices and engage residents and city stakeholders in decision making.  

For example, in Porto Alegre, Brazil, which is well known for pioneering participatory budgeting 

as an instrument of social inclusion and citizenship building, has demonstrated with great success 

http://www.meridia.land/
https://www.suyo.co/
http://www.landmarkmap.org/
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how they use ICT to scale up and ensure access, transparency, and accountability of the 

participatory budgeting process.22   

• Civil society organizations and supporting development institutions should consider 

utilizing new ICT innovations where it can fundamentally improve their ability to 

mobilize and empower marginalized citizens. 

Communities of the “urban poor” have demonstrated again and again that they have their own 

resources, networks, capacities and savings to invest in their betterment of their communities 

when given the chance. SDI is well-known for demonstrating this but examples abound of this 

from around the world. 

The civic technology movement is creating many tools to support bottom-up planning and 

action, where groups of residents organize themselves to plan and take action. These tools enable 

people to do their “job” as citizens. Access to open data and analytics, mobile applications, 

crowdsourcing and social networks have all provided new ways for citizens and civil society 

organization to access city services and interact with their cities governments and communities.   

4.2 Build government capacity to utilize innovations in ICT within the context of its 

development objectives 

• Evaluate and invest in ICT solutions for government operations and service delivery 

within the context of existing capacity and challenges. 

Leveraging innovations in ICT to improve the equity of cities is a powerful idea with enormous 

potential but ambitions should be tempered by a thorough examination of technologies and the 

surrounding rhetoric. Many of the organizational challenges that exist in cities – like functional 

silos and cross-departmental collaboration – cannot be solved by introducing new technologies. 

ICT solutions need to be evaluated on a grounded understanding of their lifecycle requirements 

and contextualized within the complexities of issues at hand. 

That said, for local governments trying to increase their capacity to handle rapid urbanization, 

the tools of the smart cities movements should be considered. Governments and their supporting 

stakeholders need to get serious and creative when approaching the tools and partnerships 

available within the government technology movement.  

Technology solutions for government challenges have been pioneered across many cities with 

great success, regarding: process improvements, resident engagement, mobile apps, geo services, 

data analytics, data collection, public safety, digitization, and mobility.  

This paper highlighted the tremendous need and potential of investing in digital land registries 

and cadaster systems, and the tools that enable such systems to be built with dramatically 

improved efficiency using satellite imagery, drones, machine learning and other tools.  

Another well recognize benefit of ICT innovations is its ability to support data-driven decision-

making. In particular, ICT supports the tremendous need of collecting formal data on the status 
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of tenure, services and socio-economic conditions in informal settlements on which to develop 

policy and program response. 

Some cities have created a “digital master plan” which have addressed: e-government, promoting 

the information technology industry, citizen engagement, open data, IT infrastructure, internet 

access, IT skills, and urban infrastructure. New York City (2011) and Barcelona (2012) are 

credited with creating the first digital master plans for a major city, followed by Chicago, 

London, and Dublin, in 2013.23  

• When evaluating ICT solutions for improving government processes, focus on the 

equity outcomes and not only processes outcomes. 

Since many ICT elements of smart city projects are re-engineering planning and government 

processes, it is important to stay focused on the outcomes and not get caught up in seeing the 

processes as an outcome. Likewise, since many of the technology solutions are being marketed 

and sold by private companies, it is important that conversations around smart city solutions are 

driven by city challenges and objectives, rather than the technology solutions being promoted. 

4.3 Engage the private sector and incentivize them to move into underserved markets 

• Governments and supporting foundations should partner with and incentivize the 

private sector to respond to underserved markets, including through Public Private 

Partnerships. 

The Smart Cities movement provides an opportunity to engage entrepreneurs and private sector 

innovations into city development solutions. However, if solutions are only responding to market 

forces, then solutions are unlikely to address issues of urban equity and inclusion. Hence, 

governments should partner with and incentivize the private sector to respond to underserved 

markets and involve supporting foundations in designing and negotiating public-private 

partnerships. 

The Omidyar Network is one example of new type of philanthropy that combines impact 

investing and traditional grant making in their approach to development. They are investing in 

business, civil society, and technology solutions that help make it possible to protect property 

rights and engage citizens in governance. Core to their strategy is finding ways to help the 

private sector play a meaningful role in developing solutions that support widespread economic 

development.  

Other donors and civil society organizations are also working at the intersections of emerging 

technologies, private sector providers and governments, either by design or simply by the fact 

that technology solutions are more affordable and available today. For example, conducting land 

surveys with drones is a great example of how new technologies and partnerships are reducing 

the level of effort for task from years down to weeks.   

Governments should pursue partnerships not just with technology providers but also NGOs and 

academic institutions. These partnerships can give governments access to funding and expertise 
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that they might otherwise not have. The complexity of many issues typically requires multiple 

stakeholders to solve it. Partnerships also allow cities to share risks of development, particularly 

for emerging, untested solutions. Lastly, partnerships also provide buy-in and continuity that can 

last beyond the shifting agendas of political terms.24  

4.4 End policies and practices that exclude people socially, economically and politically 

• Policies and practices of any form that exclude people socially, economically and 

politically should be eliminated.  

This may seem like an obvious recommendation, but discriminatory policies and practices 

remain a significant hurdle across many aspects of equitable development in cities around the 

world. Colonial rule left many policies of segregation that are still law and/or practiced today. 

For example, in Nairobi, the 1948 Master Plan divided the city into different racial residential 

areas for Africans, Asians, and Europeans. As the wave of urbanization unfolded post-

independence, these patterns of segregation often continued, often transforming into socio-

economic residential segregation.25 Policies that discriminate against women’s rights to own land 

are another example of social and economic exclusion.  

• Local governments, civil society organizations and supporting stakeholders should 

utilize the capabilities within ICT innovations to end practices of exclusion.  

Innovations in ICT can fundamentally improve the way property rights are identified, publicized 

and protected, including reform aims to include the rights of women. Women often constitute the 

most vulnerable populations of cities, in terms of safety, health and family planning, and 

economic insecurity. Yet, it sometime seems they are invisible in the urban planning process. 

ICT can help local governments and urban planners mainstream gender in a range of policies, 

programs, procedures, and practices, including land and property rights. Various non-

governmental organizations are already employing ICT tools to build gender awareness in 

development staff and professionals, facilitate gender-based assessments, document and secure 

women’s land and property rights, and enhance women’s safety and improve their ability to 

move freely about the city. In southern Bangladesh, Cadasta is partnering with Badabon Sangho 

to document, secure and protect women’s land rights by training local women landowners to 

educate them on their legal land rights and how to obtain their land title. They aim to make is 

easier for women to obtain their land titles and protect their property by providing more accurate 

measurements of the women’s land.26 In places like India, Colombia, and South Africa, the 

mobile app SafetiPin shows women the safest travel routes in the city, based on crowdsourced 

data in which users rate the safety of transportation, lighting, visibility, and people density 

among others.27 
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• Support political leadership and political processes that challenge status quo regarding 

exclusionary norms that create or perpetuate inequality 

Urban planning inherently involves negotiation of conflicts over competing claims and 

ultimately making decisions, which sometimes only accommodates some of the interests at play. 

This is what makes planning a political and sometimes contentious process, where decisions are 

rarely just good or bad. The question of who makes what decisions and for whom is central to 

the political processes that shape cities.  

Political processes are being dramatically influenced by the new methods of communicating and 

organizing made possible by innovations in ICT. Many point to the rise of social media and the 

erosion of community institutions as challenge to democracy itself.  

We know that if governments would formally recognize slums and informal settlements, this 

would open up a host of potential benefits to these communities that would allow them to access 

government services and allow households to invest in their properties. The “regularization” of 

informal settlements will remain a political decision amongst policy makers. However, when 

such policies are past, it is essential that effective public institutions be in place to convert 

policies into reality.  

This was the case in the state of Odisha, India, when, in August 2017, the state enacted the 

Odisha Land Rights to Slum Dwellers Ordinance, with an eye towards the elections in the 

following year. The Ordinance guarantees land rights to urban poor households “notified areas 

councils” of the municipalities and it gives property rights to the dwelling units of Economically 

Weaker Sections in five municipal corporations of the state. The Ordinances have the potential 

of benefiting 200,000 slum households. Omidyar partnered with Tata Trusts and local civil 

society organizations to map Odisha’s informal settlements and identify 100,0000 households 

eligible to benefit from the Ordinance. They used drones as the cost-effective and rapid method 

of surveying land parcels and property in a fraction of the time manual surveys would take. In 

May 2018, Odisha delivered the first installment of property titles to 2,000 families across Nolia 

Sahi and other slums in Puri and Ganjam districts. The political processes will undoubtedly 

influence the future distribution of land and property titles. But the details surveys will also play 

a role in putting eligible households on the map and advocating for their rights.  

Leadership championing equity in the planning processes is not reserved for policy makers 

alone. Leaders across communities, institutions and government departments also play a critical 

role in creating more equitable development. The civic technology and government technology 

movements are creating tools to help bring previously excluded groups into these decision-

making processes.  
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  ICT Innovations Connection to Equity 

Urban Equity 

Issue 

Approach ICT tools Example 

Organizations 

Procedural Recognition Redistribution 

Slum Conditions Enumeration High-Resolution 

Satellite Imagery, 

Geospatial Tech, 

Drones. 

SPARC, SDI in 

India and parts 

of Africa 

Quantifying conditions in 

communities 

Creating visibility 

to policy-makers 

Organize demands on 

local governments 

Slum Conditions Collaborative 

planning & 

upgrading 

Geospatial 

Analytics, Open 

Data, open 

governance 

Utthan Case 

Study 

Inclusion of all residents 

conditions in community 

surveys, mapping, 

analytics  - in instances of 

citizen intervention in 

decisions 

Quantitative results 

of community 

conditions. 

Ability to plan 

strategically, at scale, & 

monitor progress. 

Ability to monitor the 

exercises of the 

government.  

Access to Urban 

Services 

Mobilizing 

demands for 

services 

Crowdsourcing, 

Open data,  

www.ipaidabrib

e.com 

Provides a public outlet 

for occurrences of graft 

and corruption 

Recognizes true 

“market price” of 

services 

Provides a source of data 

to advocate against 

corruption 

Access to Urban 

Services 

Responding to 

service gaps 

Smart meters, 

Mobile 

money/payment,  

d-lite Accurate meter reading, 

Enables pay-as-you-go 

services 

Recognizes 

residents as 

legitimate 

consumers 

Allows services to be 

priced affordably and on 

ability to pay; Prevents 

graft and corruption 

Security Preventions & 

response to 

crime, 

violence 

Big data analytics, 

predictive policing, 

Crowdsourcing, 

Mobile Tech, social 

networks 

Ushahidi in 

Nairobi, Kenya 

Includes residents in data 

collection 

Validates data 

through peer 

networks 

Distributes latent energy 

of stakeholders to verify, 

utilize data 

Disaster 

Mitigation / 

Response 

Mitigation & 

response to 

disaster risks 

Crowdsourcing, 

Mobile Tech, social 

networks 

Ushahidi in 

Port-au-Prince, 

Haiti 

Provides rapid, timely 

data to residents in crisis 

Recognizes 

residents/users as 

Empowers residents to 

mobilize response 

actions 

http://www.ipaidabribe.com/
http://www.ipaidabribe.com/
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source of 

information  

Access to 

Employment, 

Livelihoods 

Provide 

information, 

skills and 

tools to help 

workers 

Social Networking, 

Job Alerts,  

LabourNet in 

Bangalore, India 

Identifies workers, 

creates collective voice 

Aggregates market 

demands (i.e. for 

banking, health 

insurance, etc) 

Includes previously 

excluded populations in 

services 

Land Security Grassroots 

Mapping of 

lands 

Mobile tech, Open 

Source, low-cost 

mapping/geospatial 

tech 

MAST, Open 

Ariel Map 

Empowers vulnerable 

groups to participate in 

mapping and validating 

results, including women 

& disadvantaged groups 

Recognition of all 

household 

members 

Allows for 

intergenerational asset 

redistribution 

Land Security Government 

mapping and 

registering of 

lands 

“Prop Tech”, 

Geospatial services, 

Block Chain, Open 

Source 

Cadastra Allows governments to 

survey and map lands 

more quickly and digitize 

and automate records / 

tax systems 

Formal land 

registration 

Prevents forced 

evictions 

Responsive 

Government / 

Development 

Organizations 

Open data, 

Open 

government 

Open Data, Open 

Governance, 

Mobile tech, 

geospatial services 

Open Street 

Maps. Open 

Data Initiative, 

Mapping for 

Results, Open 

Government 

Partnership 

Open access to data once 

held only by technocrats, 

governments, and 

development institutions  

Allows data to be 

disputed, validated 

and utilized 

Promote free 

redistribution and access 

to the end product’s 

source code 
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