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Abstract 

The data revolution envisaged a (new) partnership involving governments, civil 
society, development partners and, most importantly, citizens.  

These partnership and inclusive aspects are already at the core of spatial data 
infrastructures. The emphasis of the Sustainable Development Goals (SDGs), in 
which context the data revolution was introduced, on disaggregation of data on 
several topics, but especially (gender and) geography, makes geospatial data 
indispensable for the data revolution. However, there are challenges with existing 
structure and system on how to explore and  embrace the concepts, practices and 
the outcomes.  

Starting with a review of data revolution concepts, this paper explores spatial data 
infrastructures(SDI), then draws attention to the lessons that the data revolution 
community should learn from SDI community.  
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1. INTRODUCTION 

The 2015 International Telecommunication Union (ITU) report estimates that there 
are 3.2 billion people globally using Internet and more than 7 billion mobile cellular 
subscriptions (ITU, 2015). The McKinsey Global Institute (MGI) report puts the 
number of people with cross-border social media connections at over 900 million, 
with another 361 million conducting cross-border e-commerce (MGI, 2016). The 
EMC Corporation forecasts that by 2020, the phenomenal digitization of global 
society will create and copy 44 zettabytes or 44 trillion gigabytes of data annually 
(Turner, 2014). In addition, CISCO predicts a growth of 30.6 exabytes per month 
from mobile data traffic by 2020 (CISCO, 2016).  

These developments have ushered the 21st century into a world of digitized data, 
created, stored, and most importantly shared across many platforms (Friedman, 
2001). What implications would they have on how regional and global 
organizations, states and nations manage their information, knowledge, data, and 
statistics? Traditionally, the process of generating and packaging of data and 
statistics for decision-making has been, and is still, costly and time-consuming 
(Kitchin, 2014) for individuals, institutions, and states. The unprecedented 
advancement in technologies associated with data and statistics not only challenge 
existing structures and processes of managing data and statistics, but also 
paradigms underpinning the world of knowledge production and application in 
decision-making. 

The convergence of critical sectors of society on the digitizing and globalizing 
technologies would mean that these platforms are no longer exclusive domains, 
but easily accessible to new actors. For instance, with over 7 billion mobile devices 
connected to multiple networks globally, it means that massive data and 
information from remote parts of the world can now be accessed by a greater 
number of people and devices than before. However, the Secretary General’s High 
Level Panel of Eminent Persons on the Post-2015 Development Agenda (HLP-
P2015) found that these advances “remain largely disconnected from the 
traditional statistics community at both global and national levels” (United Nations, 
2013) and called for a data revolution. In interpreting the data revolution concept 
for Africa, participants at a High Level Conference on Data Revolution introduced 
the concept of data communities, as a way to involve a wide spectrum of 
stakeholders in the production and management of development data. This paper 
argues that this concept has parallels in the work of the Spatial Data Infrastructure 
community. Therefore, in developing data communites, it is recommended that 
lessons should be drawn from the work of the SDI community, particularly the 
custodianship arrangements for spatial data. 



2. DATA REVOLUTION CONCEPTS 

2.1. Data-Driven Societies 

As many people from across the world get connected to new technologies of 
information and communication, digital records of their interactions and 
transactions are becoming vital sources of ideas and understanding about the 
society they inhabit (Pentland, 2013). Pentland describes data-driven societies as 
those that use data to study and/or understand the patterns of social interactions, 
individual choices, such as, purchase trends, the places they visit, and dietary or 
even political decisions for the purposes of public planning and decision-making. 
Along the same lines, Schmidt (2012) had pointed out that harnessing the powers 
of the social media could improve public planning and decision-making in sectors 
such as public health. The World Bank (2012) in the report ‘Inclusive Green Growth: 
The Pathway to Sustainable Development’ states that harnessing new 
technologies could be used to increase input efficiency, such as in irrigation water 
management, where advances in the use of remote sensing technologies permit 
estimation of crop evapo-transpiration on farmers’ fields and facilitate improvement 
of water accounting at the regional and basin-wide levels. However, as Schmidt 
(2012) argues, because these platforms are not integrated into the official baseline 
data, such as the landholding and health records, changes in the individual user 
patterns cannot be detected. This is in line with the finding of the HLP-P2015 that 
too often, development efforts have been hampered by a lack of the most basic 
data about the social and economic circumstances in which people live. The Panel 
therefore called for a data revolution.  

2.2. The Call for a Data Revolution 

Pentland (2013) suggests that since digital records that ICT-enabled individuals 
and groups leave behind tell a more accurate story of one’s life than things they 
choose to reveal about themselves, the stage is set for the inevitable 
transformation of the way societies transact businesses, and make data-related 
decisions. However, he asserts that most public systems such as cities and 
governments still operate on principles developed centuries ago. This assertion is 
in line with the findings of the HLP-P2015 that even though there has been a 
revolution in information technology providing an opportunity to strengthen data 
and statistics for accountability and decision-making purposes, such initiatives 
remain largely disconnected from the traditional statistics community at both global 
and national levels (United Nations, 2013). Therefore, HLP-P2015 called for a data 
revolution for sustainable development, with a new international initiative to 
improve the quality of statistics and information available to people and 
governments. This data revolution “would draw on existing and new sources of 
data to fully integrate statistics into decision making, promote open access to, and 
use of, data and ensure increased support for statistical systems.”  



The Data Revolution Group – the Secretary General’s Independent Expert 
Advisory Group on Data Revolution for a Sustainable Development (IEAG) – 
argues that the integration of new data with traditional data would produce high-
quality information that is more detailed, timely and relevant for many purposes 
and users, especially to foster and monitor sustainable development. This will lead 
to more empowered people, better policies, decisions and greater participation and 
accountability, and ultimately to better outcomes for people and the planet (IEAG, 
2014). This is an expansion on the call by HLP-P2015, highlighting the importance 
of integrated action on social, environmental, and economic challenges, with a 
focus on inclusion and participatory development that leaves no one behind for the 
realization of the Sustainable Development Goals (SDGs) (IEAG, 2014). For this 
to happen IEAG further recommends for significant increase in the data and 
information that are available to individuals, governments, civil society, companies 
and international organizations to plan, monitor and be held accountable for their 
action (IEAG, 2014). The integrated approach to the realization of SDGs, 
underpins the importance of data disaggregation, without which it is difficult to 
ensure effective tracking of progress and evidence-based decisions, for both 
governments and other development agencies. Therefore, a true data revolution 
happens when there are empowered people, better policies, decisions, and greater 
participation accountability leading to better results for people and ecology. 

2.3. Definition of Data Revolution 

In describing the data revolution IEAG, in the report, A World that Counts, 
describes the data revolution as: 

An explosion in the volume of data, the speed with which data are 
produced, the number of producers of data, the dissemination of data, 
and the range of things on which there is data, coming from new 
technologies such as mobile phones and the “internet of things”, and 
from other sources, such as qualitative data, citizen-generated data 
and perceptions data. 

A growing demand for data from all parts of society. 

(IEAG, 2014) 

The report provides a more detailed description for data revolution for sustainable 
development as: 

The integration of these new data with traditional data to produce high-
quality information that is more detailed, timely and relevant for many 
purposes and users, especially to foster and monitor sustainable 
development;  



The increase in the usefulness of data through a much greater degree 
of openness and transparency, avoiding invasion of privacy and abuse 
of human rights from misuse of data on individuals and groups, and 
minimising inequality in production, access to and use of data; 

Ultimately, more empowered people, better policies, better decisions 
and greater participation and accountability, leading to better outcomes 
for people and the planet. 

A more concise definition of data revolution was developed by a High Level 
Conference (HLC) on Data Revolution. The conference, which was organized in 
March 2015 as a side event of the eighth AU-ECA Joint Conference of Ministers, 
in Addis Ababa, Ethiopia, was requested by the seventh AU-ECA Joint Conference 
of Ministers of Economy that was held in March 2014 in Abuja. The main output of 
the HLC was an Africa Data Consensus (ADC) in which the data revolution was 
defined, in the African context, as:  

The process of embracing a wide range of data communities and 
diverse range of data sources, tools, and innovative technologies, to 
provide disaggregated data for decision-making, service delivery and 
citizen engagement; and information for Africa to own its narrative. 

(Economic Commission for Africa, 2015) 

The definition was necessitated by the view that an action-oriented definition is 
more suited to the African context that one based on situations that might not exist 
in Africa. 

2.4. Data Communities 

A key concept of this definition is that of data communities. The implementation of 
sustainable development as proposed by the United Nations 2030 Agenda and 
Africa’s Agenda 2063, as well as other national agenda, requires data on more 
topics than ever before. However, National statistical offices (NSOs) are already 
overwhelmed with producing timely, reliable and relevant statistics on everything 
from making investment decisions to gaining intelligence about business 
opportunities (Lopes, 2016). Therefore, the new data required by different agendas 
cannot all be effectively collected only by national statistical offices. It has already 
been established that there are new data sources that can complement existing 
ones and help statisticians to improve quality, efficiency and timeliness of statistical 
products. Therefore, new arrangements are needed to harness the additional data 
needed in the new development paradigm. The Africa Data Consensus (ADC) 
proposes using “credentialed data communities” for collecting the additional data.  



The ADC defines a data community as: 

a group of people who share a social, economic or professional interest 
across the entire data value chain-spanning production, management, 
dissemination, archiving and use.  

(Economic Commission for Africa, 2015) 

As an example, take Target 2.3 of the UN 2030 Agenda: 

By 2030, double the agricultural productivity and incomes of small-
scale food producers, in particular women, indigenous peoples, family 
farmers, pastoralists and fishers, including through secure and equal 
access to land, other productive resources and inputs, knowledge, 
financial services, markets and opportunities for value addition and 
non-farm employment (emphasis added). 

(United Nations, 2015) 

One of the measures proposed for meeting this target is through “equal and secure 
access to land.” The information needed to meet that requirement would include: 

- data for the identification of land parcels or units of holding and/or 
use; 

- interests and rights recognized in land in the jurisdiction; 
- current holders of the interests; 
- land capability and potential; 
- current uses, taxes and charges assessed, etc. 

Such datasets are currently not collected as part of official statistics, and to include 
them in any of the current statistical surveys would be both expensive and unwieldy. 
They would be best collected and managed by land professionals who understand 
the relevant concepts associated with land management, are in the position to 
collect the data in the course of normal work, Also, because they would need the 
data in the course of their work, would have the strongest incentives to keep them 
updated. The best arrangement to serve the society is therefore to constitute them 
into a “land data community” and give them the mandate to collect and maintain 
that component of development data. This is the “credentialed data community” 
proposed by the ADC.  

The exact data communities to be established will be jurisdiction dependent. For 
example, a coastal country would need a data community that deals with marine 
data and associated economic and social attributes; while it will not be relevant in 
a landlocked country. The data communities would be dictated by the 



circumstances of particular countries. But there are common ones that should be 
available in all countries. 

The data revolution envisages an expansion of the national data ecosystem 
beyond the traditional national statistical systems. The ADC defines the data 
ecosystem as multiple data communities, all types of data (old and new), 
institutions, laws and policy frameworks, and innovative technologies and tools, 
interacting to achieve the data revolution. Obviously, there will be a need for a 
dedicated and strong coordination function for the arrangement to work. The role 
of the coordination function would include: 

- defining and ensuring the quality of data and compliance with 
adopted standards within the ecosystem; 

- defining the roles and interactions between different actors; 
- ensuring continuous capacity building; 
- overseeing the financing arrangements for the data revolution; and  
- arranging for updating of legal frameworks and for partnerships.  

It is expected that this coordination role would be provided by the National 
Statistical Office at country level. However, the role needs to be clearly defined, 
and lessons can be learned from the work of the spatial data information 
community. 

3. SPATIAL DATA INFRASTRUCTURES 

3.1. Key concepts 

The term Spatial Data Infrastructure (SDI) is a framework of technologies, policies, 
and institutional arrangements that together facilitate the creation, exchange, and 
use of geospatial data and related information resources across an information-
sharing community (Kumar and Shekhar, 2014). Such a framework can be 
implemented narrowly to enable the sharing of geospatial information within an 
organization or more broadly for use at a national, regional, or global level.  

In all cases, an SDI provides an institutionally sanctioned, automated means for, 
discovering, evaluating, and exchanging geospatial information by participating 
information producers and users. SDI extends a GIS by ensuring geospatial data 
and standards are used to create authoritative datasets and polices that support it 
(ESRI, 2010). SDI is fundamentally about facilitating and coordinating the 
exchange and sharing of spatial data between stakeholders in the spatial 
community.  



From the Global to the local level, the generic components of an SDI are quite 
similar. They enable different users to access, locate and retrieve information in an 
easy and secure way.  In general, the fundamental components include:  

- Metadata – for the documentation  of data, services and other geospatial 
resources within an organization.  

- Clearinghouse – a network applications (now predominantly Internet based) 
that uses the metadata records to search and discover data across the 
network.  

- Access Infrastructure and services that enable access to the actual data 
sets.   

- Human resource and partnership – training, development and outreach.  
- Standards – these include the specifications and formal standards and 

documented practices, which could include cataloguing and web services 
standards.  

- Data sets –  any data that has spatial component such as digital base map, 
thematic and statistical names. 

- Others include policies for acquisition, ownership, pricing, access, sharing, 
dissemination, custodianship, preservation, governance.  

The concept of data communities has been introduced as an effective way of 
bringing in data from new sources into an expanded data ecosystem. The SDI 
concept of custodianships offer an approach to organize the data communities.  

3.2. Custodianship 

A custodian of a dataset, or a component of that dataset, is an agency or other 
organisation having the responsibility to ensure that a dataset is collected and 
maintained according to specifications and priorities determined through 
consultation with the user community, and made available to the community under 
conditions and in a format that conforms with standards and policies established 
for the national SDI (ANZLIC, 2014). The custodianship principle facilitates the 
proper management of data to make them more accessible. It also eliminates 
duplication because there is a specific custodian for each dataset at the National 
level.  

In implementing custodianships, synergies must be created at the National level - 
a proper framework must be in place and each data set assigned to a specific 
organization for custodianship. That way, key benefits such as accountability and 
integration of spatial data sets are maintained. Certain rights and responsibilities 
must be clearly articulated and granted to the custodian on behalf of the community. 
Key principles must be followed at all levels of custodianship if all the benefits have 
to be reaped. Such key principles include: setting up of key standards that must be 
followed; acting as trustees of data for the community; establishing plans for 



collection, conversion and maintenance of data; acting as the authoritative source 
of data; maintaining integrity of the data; ensure they have business requirement 
for which they are collecting data and provide the appropriate access as agreed 
with the users. 

3.3. Partnerships 

The success of any SDI initiative requires partnering and data sharing. 
Partnerships extend local capabilities in technology, skills, logistics and, data, etc. 
Such partnership initiatives can be seen in academia, to help in research and 
development. In partnerships, proper governance of the community is essential 
through a variety of roles and responsibilities. National government and NGOs can 
also partner with other levels of government and sectors to promote coordination. 
Partnerships may be through various channels. In data management processes, 
such as collection, preparation and sharing, partnership is key. According to the 
Federal Geographic Data Committee (FGDC), key elements of partnerships 
include shared responsibilities, shared costs, benefits and control. All these lead 
to effective ways of achieving consensus which is key in maintain standards in data 
communities. It also brings the needed balance and interaction between 
government entities, clear division of responsibilities and at the same time value 
addition in all aspects of data management to bring out the win-win situation. 

The resources used for collection, management, dissemination and use of spatial 
data can also be used in partnership with other players so that the data products 
will be accessible by all instead of duplication of efforts by actors across sectors. 
SDI provides linkages and close association with societal activities and initiatives. 
All these initiatives were in line to foster partnership among the different players, 
increased capacity for developing and maintaining the National Spatial Data 
Infrastructure (NSDI), increased capacity for ecosystem-based planning and 
management of coastal zones, maritime activities and the marine environment, 
improved geospatial capacities at the partner organisations (SYKE, 2016). 

Examples of these include government and private sector partnerships, 
government partnerships with community organizations (e.g. with environmental 
bodies, forestry, tourism and other community organizations). Community groups 
can contribute to SDI development through the sharing of data/information they 
have collected, and/or through the provision of services and technical infrastructure, 
private sector partnerships with community organizations, government, private 
sector and community organization(s) partnerships. These partnerships formed the 
basis for the establishment of various SDI initiatives in different regions and 
countries. SDI has generic components depending on the ecosystem and the 
linkages with other infrastructure along which most NSDI flavours are build. For 
instance, in Europe, the INSPIRE directive (Infrastructure for Spatial Information in 
the European Community) is the legal framework that mandates the creation of 



SDIs. This Infrastructure includes metadata, spatial data sets and spatial data 
services; network services and technologies; agreements on sharing, access and 
use; coordination and monitoring mechanisms, processes and procedures, 
established, operated or made available in accordance with this Directive.  

4. LESSONS FROM SPATIAL DATA INFRASTRUCTURES FOR THE DATA 
REVOLUTION 

Following the SDI custodianship principle, organizations would be assigned 
custodianship responsibilities for specific data sets. Applying this framework to the 
data revolution would enable data communities to achieve their goals of being 
custodians of data in their domains by producing, managing and disseminating 
data. Similarly, if the Africa Data Consensus has to succeed, the data communities 
need to be properly identified and given appropriate mandate in their areas of 
expertise. Among the goals is to have as many players as possible involved in data 
collection, curation and dissemination. With data widely shared and accessible, the 
goal of leaving noone behind can then be achieved.  It is on this basis that the key 
SDI principle of custodianship coordination was articulated, and the same can be 
applied in data revolution. For instance users need to have trust in the data 
communities, standards need to be set and followed, data needs to be properly 
collected and maintained as per the business needs and the relevant access 
allowed to user and all those wishing to have that such data sets. 

If the full benefit is to be realized from spatial information, arrangements for 
custodianship must be made explicit and these arrangements must be 
implemented in a coordinated and consistent manner, not only between, but also 
within, organizations (ANZLIC, 2014). This spirit of partnership between 
organisations has to be maintained to ensure that everyone is involved and 
remains relevant in their areas of engagement. Adopting these key principles of 
spatial data management would enable the achievement of the objectives of data 
revolution.  

The roles of each player in the data ecosystem have to be identified for the smooth 
coordination of its activities. The established framework needs to be followed so 
that the data gaps are reduced to a minimum. In these data communities, 
responsibilities need to be outlined just as the emphasis placed on the 
custodianship. It is also imperative to maintain a proper metadata and register of 
all data communities so as to enhance communication and discussions. This will 
ensure that, for instance, missing links are clarified, data quality is improved, and 
consistency is maintained since all are kept in the loop and read from the same 
source. 

These standards and principles will increase confidence in a particular data set; 
being from one authoritative single data community would enhance its reliability. 



This will in turn be an enabler in coordinating activities at the national level as it will 
eliminate duplication and ensure consistency, easing planning and enabling key 
decision making processes. For instance, the High Level Conference on Data 
Revolution proposed the “Community and Citizen Data” community that would be 
ideal for coordinating population censuses, and the “Land data community” that 
would deal with land administration. This way  of coordination becomes easier if 
proper standards, procedures and legal framework are followed. 

A dedicated strong coordination function to make the data revolution a success 
has already been underlined in previous sections. This function can learn a lot from 
partnerships in the SDI. As in the SDI, this function should establish a more explicit 
framework and program for the implementation of the data revolution, including 
guidelines that will support the data revolution. These guidelines should specify the 
roles and interactions between actors, particularly in the production, management, 
dissemination and archiving of data in and out of the data ecosystem, in mutually 
strengthening capabilities and research, in mobilization and using resources in the 
data ecosystem. Partnership will aim, as in the SDI context, to promote 
collaboration in support of data ecosystem development to address data issues on 
various areas and topics. 

An example of partnership can be between the “land data community” and the 
National Statistical Office to merge geospatial data with official statistics in 
particular for the benefit of social and environmental information. Another example 
could be between National Statistical Office and the “open data community” for the 
development of methodologies to measure phenomena that have so far 
unmeasured or only partially measured, using web scraping techniques. 

SDIs and the data revolution can be key benefits and are reflected through 
partnerships and new business opportunities. Maximizing of data usage while 
avoiding duplication in sharing data needs and their integration leads to better 
decision making. It is also reflective of proper established SDIs. The identification 
of custodians and data communities for the principal data sets will enable users to 
identify those responsible for implementing prioritized data collection programs for 
developing data standards. 

5. CONCLUSION 

In strengthening SDIs and data revolution for statistical development, governments, 
academia, policy makers and other players will need to play a central role in 
reviewing and strengthening their National Strategies for the Development of 
Statistics (NSDS), along with the operational spatial data standards, guidelines and 
principles. The movement towards this direction means that there are workable 
undertakings by all stakeholders and high quality data would readily be available 
for public good to empower every person to be part of the better policies, decisions, 



and enhancing greater participation and accountability, which will ultimately lead 
to better results for people and the world. By bringing in more players and sharing 
of data, technologies and at the same time innovations, it bridges the data gap and 
help in identifying and overcoming key challenges such as security, capacity 
building and decision making processes in different sectors. Just like many 
countries have adopted frameworks for data custodianship and partnerships in 
management of spatial data, data revolution will need to embrace such frameworks 
in support of data communities for each of the domains. Lessons learnt from SDI 
are useful to make the data revolution a success. However, the governments 
should make political commitments to support key initiatives related to data 
revolution and statistical development. These include: sustainable domestic 
resources for statistics, cross-government open data, fully functional civil 
registration and vital statistics systems, government ability to generate timely and 
accurate disaggregated data and geospatial referencing of data to ensure that the 
benefits of disaggregated data can be exploited at the lowest level of administration. 
The data revolution needs to be planned and nurtured through an implementation 
strategy. This strategy could be based on the implementation of the six pillars of 
the Africa Data Consensus to frame the action plan. The strategy should highlight 
the need to audit and update statistical legal framework to ensure internal 
coherence and alignment with data revolution concepts. A strong communication 
strategy to bring all actors and governments to understand data revolution and to 
embrace its concepts is required.  
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