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In this extraordinary time, amid the existential threat of a 
global pandemic, extraordinary response and recovery 
measures are needed. To mitigate the disruptions caused by 
COVID-19 and build back better in every community and 
country, actions must be tailored to existing and emerging 
needs. But what is the best way to make sure that everyone’s 
voice is heard and taken into account in decision making?

National statistical offices (NSOs) and national statistical 
systems (NSSs) play a pivotal role in answering this question, 
as they are key providers of the timely, granular, 
disaggregated data needed to ensure that every individual is 
counted and represented. However, the institutional, financial 
and technical capacity of many countries is limited, especially 
during times of crisis. Given such constraints, many NSOs are 
struggling to meet reporting requirements of long-term 
commitments like the 2030 Agenda for Sustainable 
Development. Sustaining basic statistical operations may be 
given priority over measuring progress towards the 
Sustainable Development Goals (SDGs). 

With 2020 ushering in a decade of ambitious action to deliver 
the SDGs by 2030, NSOs more than ever need to harness the 
unfolding data revolution. In doing so, they can seize 
innovations in data collection to cope with increasing data 
demands and build partnerships with new data producers to 
fill data gaps. 

This working paper provides a first practical yet 
comprehensive and powerful framework for NSOs to 
engage with alternative data producers. It will also help 
them identify, evaluate and use citizen-generated data 
(CGD) for reporting on sustainable development. In this 
context, the paper provides a first entry point to 
participatory approaches to data collection and 
analysis, including the use of alternative data sources.
  
The paper offers examples of NSOs that are improving 
the availability of data for decision making by extending 
the use of citizen-generated data. These experiences 
prove the potential of CGD to provide information on 
areas relevant to the SDGs. They also demonstrate how 
collaborating with CGD producers can lead to improved 
coverage of disaggregated data and expand data 
dissemination through partnerships with local 
organisations.

PARIS21, February 2021
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Harnessing the power of citizen-generated data (CGD) is vital to measure sustainable development. Well-targeted economic 
and social policies require national, timely and disaggregated data. However, many national statistical offices (NSOs) and 
national statistical systems (NSSs), the key providers of such data, struggle to deliver such data due to their capacity and 
structural weaknesses in their ecosystems. 

Countries need to continue reporting and monitoring Agenda 2030 as well as national and regional action plans. Ensuring that 
everyone is counted – including women, girls, ethnic minorities, socio-economically disadvantaged and other vulnerable 
populations – requires data at an unprecedented level of granularity. In many cases, available official data sources do not 
suffice to cater to these demands. Therefore, NSSs need to collaborate closely with new and alternative data producers to 
close structural data gaps in the medium to long term. At this stage, NSSs are investigating how to accelerate innovation and 
explore the use of alternative data sources to cope with increasing national data demands.

CGD have the potential to fill those data gaps. By nature, such data are collected by non-state actors under the consent of 
citizens with the purpose to monitor issues that directly affect them. During COVID-19 response and recovery measures, 
CGD on violence against women might enable policy makers to track gender-sensitive issues on a communal level. Moreover, 
Sustainable Development Goal (SDG) indicators on areas such as reproductive health, disability or environmental issues, 
often uncovered by official statistics, benefit from the use of CGD, as best practice in the Philippines and the Netherlands 
shows. This, in turn, contributes to empowering local communities and domesticating regional and global agendas such as 
Agenda 2063 and Agenda 2030. Finally, CGD provide a unique opportunity for NSOs to build trust in data and statistics 
among policy makers, data producers and citizens at large.
 
However, the use of CGD by NSOs comes with strings attached. NSOs, data providers and policy makers need to have a 
common vocabulary and quality standards on the defining aspects of CGD. Furthermore, CGD vary largely in quality and 
coverage and hence might not comply with highly standardised official statistics. Often, CGD producers work on specific 
development issues and in geographically remote or fragile communities, which renders data access and sustainable data 
sharing complicated. The data community expects NSOs to set standards for what and how statistics should be produced, 
and these may not be directly aligned with the nature of CGD. It is hence key that NSSs set clear quality standards when 
using CGD and communicate transparently with users and producers to establish trust in the process. 

This working paper proposes an innovative approach for NSOs to use CGD for reporting purposes without changing the 
nature and features of CGD. It further proposes a quality framework that enables NSOs to take the first step in engaging with 
civil society organisations (CSOs) and harness the potential of CGD in the face of the data revolution. Such engagement can 
be extended in the future to establish more profound collaborations between NSOs and CSOs, potentially involving 
co-design, co-production or co-dissemination of data. 

EXECUTIVE SUMMARY
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Key recommendations for national
statistical offices
PARIS21 stands ready to support NSOs in their engagement with alternative data 
sources that strengthen citizens’ trust in official statistics. This paper puts forward 
five key recommendations to integrate CGD in the data portfolio of a modern NSO.

1. Communicate a working definition of CGD: Different actors associate CGD 
with different meanings and practices. This paper proposes a common working 
definition to be used when NSOs engage with CSOs to use CGD. NSOs should 
communicate this working definition as a foundational step in their interaction with 
CGD producers. 

2. Identify the purpose: NSOs must identify a particular purpose to use CGD 
adequately, for instance to fulfill a particular set of indicators for which official data 
are not available. For this exercise, NSOs can bring together CGD producers 
around specific data needs and involve them in data gap assessments.

3. Implement quality standards for CGD: NSOs need to evaluate whether CGD 
are fit for the stated purpose – that is, whether CGD have the appropriate quality to 
meet these needs. In doing so, NSOs should develop a minimum set of criteria and 
a scoring system to evaluate the quality of available CGD.

4. Develop institutional capacities to co-ordinate with CGD producers: To 
communicate with data users, NSOs could leverage existing user-producer 
dialogue mechanisms to establish contact with CGD providers or establish 
innovative partnerships such as a task force on CGD or data-sharing agreements 
between the NSO and CGD producers.

5. Establish data repositories to facilitate data sharing: NSOs could establish 
CGD inventories and convene strategic stakeholder groups. Questionnaires to 
gather general information about CGD producers and the data they collect can help 
NSOs start building an inventory.

The remainder of this working paper is organised in five sections. Section 1 outlines 
the current debate on alternative data sources and CGD. Section 2 establishes a 
working definition for CGD in the context of a modern data ecosystem. Section 3 
discusses the advantages of extending the use of CGD by NSOs. Section 4 
presents a framework that allows NSOs and NSSs to validate CGD quality for 
reporting processes. Finally, Section 5 concludes with a strong set of 
recommendations for NSOs on how to integrate the use of CGD.

(Re)using citizen-generated data for official reporting
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Technology is changing the way citizens interact with data. Until recently, only a few actors could afford to collect, store and 
access data and information (PARIS21, 2018[1]). However, the expansion of information technologies and the growing number 
of people with access to Internet allow individuals and single organisations to engage in data production and dissemination 
processes, transforming their role from mere data users to data producers. At the same time, governments, facing growing 
mistrust in institutions, have started to engage citizens in data production processes, hoping for better insights on citizens’ 
realities and more inclusive policy making (Lämmerhirt et al., 2018[2]). 

Active engagement of citizens in data production has been particularly prominent in science projects. Over the past two 
decades, the number of projects engaging citizens in collection, categorisation, transcription and analysis of data has 
expanded massively (Bonney et al., 2014[3]). Data obtained through participatory approaches, including citizen-generated 
data (CGD), have shown great potential to contribute to research by revealing detailed, localised information and monitoring 
local issues (Hsu, Weinfurter and Yan, 2017[4]). Moreover, the participatory approach to data collection, analysis and use has 
empowered citizens to actively engage in the decisions that affect their lives (Dickinson et al., 2012[5]; Irwin, 2001[6]).

Developing a data system with the direct engagement of citizens in the process of data planning, production and use can help 
unify the currently fragmented data ecosystem (Misra and Schmidt, 2020[7]). There is a consensus that national statistical 
systems (NSSs) and national statistical offices (NSOs) can benefit from CGD (UN Statistics Division, 2019[8]) (UN Women, 
2020[9]). However, there are divergent views on what a potential model of engagement between NSOs and CGD producers 
would look like and how such collaboration can contribute to building a participatory data ecosystem.

Co-production of data between NSOs and citizens is one potential model of engagement. In this model, the authority and 
expertise to make statistics official do not rest in a single institution but in processes of co-production and direct relations 
with citizens (Ruppert et al., 2018[10]). Rethinking citizen involvement along the phases of the data value chain (i.e. planning, 
collection, processing, analysis and use) can help counter the trust deficit between citizens and governments and 
consequently establish a participatory data ecosystem (Misra and Schmidt, 2020[7]).

An alternative model focuses on collaboration between NSOs and producers of alternative data sources at the use phase of 
the data value chain. By doing so, NSOs can harness the value of alternative data sources, such as CGD, to close existing 
data gaps and complement existing official data (UN Statistics Division, 2019[8]; UN Women, 2020[9]) . In this approach, data 
have already been produced, and NSOs are not in a position to interfere in the production process of the data. Moreover, CGD 
must be independent of any government support and influence that impinge on development initiatives, community outreach, 
monitoring and decision making at the local level (UN Women, 2020[9]). 

This working paper proposes an approach that consolidates advantages from each of these models, with a view to serving 
as an entry point for NSOs to build a participatory data ecosystem through the use of CGD and to establish new relations with 
their citizens.

1. The current debate on citizen engagement in data
production and use
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2. Characterising and identifying citizen-generated data
A variety of different stakeholders involved in data initiatives and reporting processes are increasingly using the term 
“citizen-generated data”. CGD are often defined as “data that people or their organisations produce to monitor and demand 
change on issues that affect them” (Piovesan, 2015[11]). However, the term is continuously associated with different 
interpretations and practices (Gray, 2018[12]). Yet in engaging with civil society organisations (CSOs), NSOs need a clear 
understanding of CGD and its characteristics to be able to identify it and use it. This section describes the distinguishing 
features of CGD and, building on existing definitions, proposes the following working definition for CGD:

The proposed working definition derives from analysis of various definitions and interpretations of CGD. It answers three 
critical questions that help identify and better understand the characterising aspects of CGD: 

Citizen-generated data are data produced by non-state actors under the consent of 
citizens with the purpose to monitor issues that directly affect them.

1. Who produces CGD? CGD are produced by non-state actors. According to several definitions, non-state actors produce 
CGD. While some of these definitions are more detailed, specifying that people and their organisations produce CGD, others 
refer to data producers as individuals who participate in data-collecting processes. This characteristic indicates that CGD are 
a form of user-generated data. Although non-state actors include a variety of stakeholder groups, different definitions imply 
that the relevant groups in CGD production are organisations involved in tackling social issues. Assisted by modern 
technology such as mobile phones and the internet, non-governmental organisations (NGOs) and CSOs are becoming strong 
contenders as data suppliers. Among these are organisations working with communities or vulnerable groups such as women 
and girls, ethnic minorities, socio-economically disadvantaged, and other populations at risk.

2. How are CGD produced? CGD are given by citizens under consent. CGD are produced through a consensual approach 
to data collection. Data collection thus requires citizens to provide information consciously, to feel comfortable about doing 
so, and to spend time entering the data in online platforms or by traditional means such as surveys and forms (Matsuda et 
al., 1998[13]). Data can also be collected under consent when collected through digital footprints. The digital footprint under 
consent includes data that people intentionally submit on line, for example when sending an email, entering information in an 
application, publishing on a blog, agreeing to cookies or posting on social media (Christensson, 2014[14]).

3. How are CGD used? CGD are used to monitor issues that directly affect citizens. The primary purpose of producing CGD 
is to monitor, demand or drive change on issues affecting citizens or their communities. Typical examples include citizens 
who assess government health services, make local air pollution problems visible (Lämmerhirt et al., 2018[2]), evaluate school 
infrastructure or monitor local development programmes (Development Initiatives, 2017[15]).

(Re)using citizen-generated data for official reporting
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As illustrated in Figure 1, data classified as CGD share three distinguishing characteristics that must all be present. That this 
condition must be met helps to differentiate CGD from other non-conventional or alternative data and consequently paves 
the way for extending the use of CGD by NSOs. 

Importantly, there are instances of passive data production by citizens. One example of passively generated data is mobile 
phone data. A second is transactional data generated when citizens access services or purchase goods; these data are often 
generated without the knowledge of the individuals they pertain to and are used and analysed by the private sector for 
commercial purposes such as targeted marketing, innovation and product development geographic positioning, among 
others. Given that the citizen is not at the centre of the entire research value chain, this type of data is excluded from the 
scope of this paper. While these data are generated by citizens, they do not meet all the criteria of the stated definition here 
and should therefore be considered as Big Data rather than CGD per se (UN Women, 2020, p. 9[9]).

Figure 1: Distinguishing characteristics of citizen-generated data

Source: Authors’ own elaboration

Data given by
citizens under

consent

Data produced 
by non-state

actors

Data used to
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directly
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The examples shown in Table 1 demonstrate that the three characteristics of CGD allow for the easy differentiation of this type 
of data from other types. The second and fourth examples feature all three attributes of CGD; in the first, third and fifth 
examples, only one or two aspects are present and, hence, such data do not qualify as CGD.

Source: Authors’ own elaboration

General description of data

Characteristics of CGD

Produced 
by 

non-state 
actors

Given by 
citizens 
under 

consent

Used to 
monitor 

issues that 
directly affect 

citizens

CGD or
not CGD

Not CGD

CGD

CGD

Not CGD

Not CGD

Example 1: An NSO provides training and 
guidelines to citizens to collect survey data 
on its behalf for the production of local 
official statistics. 

Example 2: An NGO  collects survey data 
on sexual and reproductive health to 
monitor reproductive and public health 
services delivered in the country.

Example 3: Through its application, a 
private company puts data collection in the 
hands of individuals to record prices of 
consumer products retailing in 
supermarkets with the aim of improving its 
business strategy and increasing profits.

Example 4: An NGO  gives citizens a 
platform (application) to monitor 
deforestation from home by tagging 
photos and marking deforested areas.

Example 5: A private company provides 
aggregated and anonymised data 
collected from mobile phone users to the 
government to improve decision making.

Table 1: Identifying citizen-generated data

(Re)using citizen-generated data for official reporting
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A closer look is useful to understand the three cases where data are not CGD. The first example in Table 1, in which data are 
collected on behalf of the NSO for the production of official statistics, refers to co-production, or co-design in the production, 
of official statistics. In this advanced process, which goes beyond the mere reuse of CGD for official reporting purposes, data 
may no longer be classified as having been produced by non-government actors. Although citizens collect and produce the 
data, NSOs had an impact on these activities at the design or collection process, ultimately resulting in the outsourcing of 
activities. The moment the NSO interferes with the data production process, CGD are transformed and their original nature 
altered. This also implies that the NSO remains responsible for the data production and, according to its mandate, could have 
a decisive role in the production process, for instance giving technical advice on survey design or performing quality checks 
on sampling methods. 

In the third example, individuals record details of products in an application, meaning that the approach to data collection is 
consensual and that non-state actors produce the data. However, the data collected are not used to monitor issues that 
affect citizens directly, but instead contribute to gathering intelligence about the private company’s market strategy. 

In the fifth example, meanwhile, data providers are not consciously entering the data and do not actively agree to the use of 
their data. Data are generated because of the use of a mobile phone device. Such data might include the time when a call 
took place, how long the call lasted, who called whom and from where, etc. These data are known as call detail records data 
(Flowminder, 2020[16]). 

As shown by their characteristics, CGD are data produced by actors outside the NSS and for purposes other than the 
production of official statistics. However, these characteristics do not limit the potential of CGD to be used by NSOs beyond 
their original purpose.

(Re)using citizen-generated data for official reporting
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NSOs benefit from the use of CGD in several ways. They can use CGD to improve reporting coverage on critical areas for 
sustainable development and provide policy access to more granular data. CGD are created to enhance government 
services; make a social problem visible; demand government accountability; and support, monitor, plan and design 
development programmes that respond to citizens’ needs (DataShift, 2015[17]) (Lämmerhirt et al., 2018[2]). Therefore, CGD 
have the potential to capture social realities at the community level, as well as the needs and situations of minorities and other 
vulnerable groups and sensitive areas for which granular official data might not be available. Moreover, using CGD to close 
data gaps can be cost effective for NSOs as the data are already available and no additional investment is needed in data 
production.

Using CGD also provides an opportunity to strengthen collaboration and communication between NSOs and their data users. 
NSOs produce data for the government and citizens at large, meaning that CGD producers are also data users. The first 
engagement between NSOs and CGD producers can create communications channels – or enrich existing ones – to 
understand data users’ needs and concerns better. Interacting with CGD producers can also contribute to enhancing 
institutional trust. NSOs can establish new relations with their citizens and communicate the importance of the integrity, 
transparency, impartiality and confidentiality of their practices by enabling a dialogue with CGD producers. 

Using CGD requires NSOs to evolve from their role of data producers to one of data stewards following a participatory 
approach of data use. Alternative data such as CGD are data that have been already produced, and NSOs can benefit from 
these is by applying them to other purposes. Data stewardship is of particular importance since NSOs are not in a position 
to control the planning and production processes of CGD. Instead of ensuring quality through data production, NSOs now 
need to perform quality checks at the post-production phase. These initial steps of using CGD for reporting can lay the 
groundwork for more profound collaboration involving co-design, co-production or co-dissemination of data at a more 
mature stage of a potential partnership.

Experiences from a range of countries show how NSOs are improving the availability of data for decision making by extending 
the use of CGD (Box 1). These examples prove the potential of CGD to provide insightful information on critical and sensitive 
areas such as sexual and reproductive health, violence, and corruption – information that, in these cases, official statistics 
uncovered. The use of CGD by NSOs does not mean that CGD are integrated into official statistics. On the contrary, where 
indicators are presented, the reports recognise the nature of the data and stress their caveats and limitations.

In the same vein, the experience of the Philippine Statistics Authority confirms that collaborating with CGD producers can 
benefit the NSO beyond closing data gaps. In the Philippines, exploring the use of CGD for reporting on Sustainable 
Development Goals led to improved coverage of disaggregated data and expanded data dissemination through partnerships 
with local organisations. Similarly, Statistics Denmark and the Central Bureau of Statistics of the Palestinian Authority have 
been working towards extending the use of CGD and other non-conventional data by engaging with government and NGOs 
(Cázarez-Grageda and Zougbede, 2019[18]). These initiatives are a unique opportunity for NSOs to evolve into data stewards 
and contribute to building a participatory data ecosystem.

3. The value added of using citizen-generated data

(Re)using citizen-generated data for official reporting
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Box 1: National statistical offices are using citizen-generated data for reporting on SDG 
indicators

National Statistics Institute of Uruguay
The National Statistics Institute of Uruguay (Instituto Nacional de Estadística) used gender data from the NGO, Women and 
Health in Uruguay (MYSU), to report on SDG 3 and SDG 5 in its 2017 Voluntary National Review (VNR) 2017 (Government of 
Uruguay, 2017[37]). The VNR stresses that data from MYSU, though not official, provide valuable insights on sexual and 
reproductive health that are relevant for the country. MYSU collects data through surveys on sexual and reproductive health 
to monitor public policies and raises the visibility of challenges to the provision of sexual and reproductive health public 
services in Uruguay for women and men.

Statistics Netherlands
Statistics Netherlands  used CGD on sexual violence from the Dutch NGO, Rutgers, to measure progress on SDG 16, which 
was included in the 2018 national SDG report (Statistics Netherlands, 2018[36]). Rutgers has expertise on sexual and 
reproductive health and advocates, conducts research, and builds capacity to enable people to achieve their reproductive 
health and rights.

German Federal Statistical Office
The German Federal Statistical Office used data on corruption from the NGO, Transparency International, to report on SDG 
16 in the 2018 sustainable development indicator report (German Federal Office of Statistics, 2018[39]). Transparency 
International advocates, campaigns and conducts research to expose the systems and networks that enable corruption to 
thrive. Based on a combination of surveys and assessments of corruption collected by a variety of institutions, Transparency 
International produces the Corruption Perception Index.

Philippine Statistics Authority
In 2019, the Philippine Statistics Authority (PSA), in partnership with PARIS21, embarked on a project to operationalise the 
use of CGD to address existing data gaps. As a result of this initiative, PSA determined that CGD could contribute to 
measuring more than 80 SDG indicators that are relevant for the Philippines but not available from official sources. PSA 
further determined the subnational presence of 39 CSOs that can potentially provide inputs to SDG indicators in their 
respective localities and found organisations with the capabilities for community-based monitoring systems, and 
organisations that can assist in SDG data dissemination. Besides, the project motivated the research and development of 
methodologies to produce SDG Tier II indicators and measure SDG Tier III indicators as well. (PARIS21/Philippine Statistics 
Authority, 2020[29])

(Re)using citizen-generated data for official reporting
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This section proposes a set of instruments to enable NSOs to leverage the power of CGD. Harnessing the use of CGD 
requires a specific approach to evaluating the quality of these data. Unlike in the production of official statistics, NSOs are not 
in control of or cannot interfere in the production processes of CGD and, hence, cannot influence the process to meet their 
standards in terms of data quality. 

Quality checks post-production are thus crucial when using CGD. Traditionally, the quality of data is defined in terms of its 
production (Radermacher, 2020[19]), that is, by the intrinsic characteristics of data related to inherent aspects such as their 
accuracy, timeliness, representativeness, completeness, etc. (ISO, 2013[20]). CGD producers often collect data only in specific 
regions or communities and use diverse collection methods such as unstructured interviews and surveys, discussion groups, 
public platforms, and observations (GIZ-Kenya Forum, 2019[21]). Moreover, CGD producers grapple with the issue of raising 
sufficient financial resources for sustained data production, which hampers continued availability of the data (GIZ-Kenya 
Forum, 2019[21]).

In addition to evaluating the quality of data production, NSOs seeking to evaluate CGD quality must also assess quality in 
terms of the CGD’s potential use. This means that NSOs have to evaluate the features and characteristics of data according 
to their ability to satisfy stated and implied needs (ISO, 1984[22]; Liaw et al., 2011[23]). Usability, in this case, might be 
determined by the relevance of the CGD to fill existing data gaps, for example, or to complement existing information.

This paper, therefore, suggests a fitness for purpose approach that evaluates quality of both data production and use. With 
this approach, the usability of the data is embedded in the definition of data quality (Frank, 1998[24]). There is no need to 
transform CGD into official statistics to be useful for NSOs. Instead, NSOs can qualify CGD by the fitness of data to be used 
for a purpose, in this case as determined by the NSO. Three instruments (Figure 2) are suggested to apply this approach:

• Quality assessment framework – This encompasses a list of quality criteria suitable to evaluate the quality of CGD. 
• Building on sound, existing quality assessment frameworks, this guide proposes a list of criteria suitable for CGD that
• capture both the quality of data production and usability of the data.
• Score allocation matrix – This is a system that allows various rating options to be assigned to each of the quality criteria
• listed in the quality assessment framework. This mechanism makes the validating process more flexible and hence more • 
• appropriate for non-traditional data such as CGD.
• Minimum quality level or threshold – This is a number that sets the minimum quality level at which CGD might be
 •acceptable for use in reporting by NSOs.

4. Evaluating the quality of CGD: A fitness
for purpose approach

Figure 2: Instruments for NSOs to qualify CGD

Source: Authors’ own elaboration
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This subsection proposes a quality assessment framework with seven dimensions suitable for validating CGD (Figure 3). The 
framework builds on robust and internationally accepted quality assessment frameworks summarised and available in Annex 
2. NSOs are encouraged to include the outcomes of a quality assessment in their respective national frameworks to enhance 
their quality monitoring processes to non-official statistics. 

Proposed quality dimensions define aspects linked to the production and use sides of the data. Criteria evaluating the 
production side help NSOs highlight the quality areas that are relevant to the standards of their production process. This by 
no means implies interference in the production process to achieve the desired quality. Rather, such criteria may enable a 
structured dialogue and collaboration with CGD producers wherein NSOs provide recommendations on how, based on 
specific criteria, the data production process could be improved.

4.1. Defining a quality assessment framework for CGD

Figure 3: Quality assessment framework for evaluating CGD

ACCURACY:
Measurement precision of CGD to estimate the actual values
of the targeted phenomena (coverage, sampling method, non-response, etc.)

CREDIBILITY:
Level of trust and objectivity of CGD (no attachment of interest pushed
by the data producer)

TIMELINESS & FREQUENCY:
Attribute of CGD to be up-to-date and available on periodic basis

ACCESSIBILITY:
Ease with which CGD are presented, released and made available to users

INTERPRETABILITY:
Simplicity with which users can understand and use CGD correctly

RELEVANCE:
Degree to which CGD serve to address a specific purpose sought by the NSO

COHERENCE:
Comparability over time and across geographical units

(Re)using citizen-generated data for official reporting
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Relevance
This dimension captures the usability of the data to serve a specific purpose sought 
by the data users (OECD, 2012[25]), which in this case is the NSO. Country experienc-
es show that NSOs use CGD primarily for closing data gaps and to enhance SDG 
reporting. As implied by various quality assessment frameworks, measuring 
relevance requires the identification of data user groups and their needs (OECD, 
2012[25]; Statistics Canada, 2017[26]; UN Statistics Division, 2019[27]) . To identify the 
potential use of CGD, NSOs should conduct a comprehensive data gap assess-
ment to identify critical areas for which official statistics are not available. During 
this process, NSOs should take in to account the data needs from the government, 
civil society, academia, the private sector and citizens at large.

Accuracy
Accuracy is the degree to which the data correctly estimate or describe the quanti-
ties or characteristics that they are designated to measure (OECD, 2012[25]). Accura-
cy can have many attributes, but it is often evaluated in terms of the error at various 
stages of the production process (UN Statistics Division, 2019[27]). For example, in 
cases where CGD come from sample survey-based estimates, the main attributes 
to evaluate accuracy can be coverage, sampling method, non-response, response 
and processing.

Credibility
Credibility evaluates the level of trust in the objectivity of the data. Traditionally, 
credibility is determined by the soundness of the data production process and the 
image of the data producer (OECD, 2012[25]). NSOs using CGD for reporting purpos-
es need to ensure that data have a sufficient level of credibility and no attachment 
of interest is being pushed by the data producer. Implementation of this dimension 
should not be seen as a principle that limits co-operation. On the contrary, it can 
enable close collaboration and consultations between data users and producers 
(UN, 2016[28]).

Timeliness and frequency
Timeliness captures the length of time between the availability of data and the 
event or phenomenon they describe (OECD, 2012[25]). Frequency refers to the 
periodicity with which data are available to the user. Ideally, indicators that are 
measured using CGD should be available on a regular basis. However, CGD produc-
ers face significant challenges to maintain constant data production and NSOs 
need to evaluate this risk when qualifying CGD.

(Re)using citizen-generated data for official reporting
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Accessibility
Accessibility refers to the ease with which data can be obtained (Statistics Canada, 
2017[26]). Measuring this dimension might include evaluating the dissemination 
formats, the availability of metadata and user support services (OECD, 2012[25]). Not 
all CGD might be publicly and readily available. NSOs interested in exploring the 
use of CGD should convene dialogues and data-sharing sessions with CGD provid-
ers who are willing to share their data to properly assess the accessibility of the 
data while also respecting privacy terms of CGD producers.

Interpretability
Interpretability indicates the ease with which data users can understand and use 
the data correctly (OECD, 2012[25]). The degree of interpretability is primarily 
determined by the clarity of data definitions, the target population, the terminology 
underlying the data and information describing the limitations of the data (OECD, 
2012[25]; UN Statistics Division, 2019[27]).

Coherence
Coherence reflects the degree to which data are logically consistent and can be 
combined with information from other sources or different periods (Statistics 
Canada, 2017[26]). Coherence can have four subdivisions: within a dataset, across 
datasets, over time and across different geographical units (OECD, 2012[25]) such as 
municipalities, states, countries, etc.

These quality dimensions can help guide NSOs in the process of validating and 
operationalising the use of CGD. Countries are encouraged to select and use these 
elements or add others that are most important for them and that best suit their 
needs and realities. The final criteria could be included in the national quality assess-
ment framework, enhancing its scope beyond official statistics. For example, in the 
Philippines, the PSA adapted the quality criteria to its national context and priorities 
(Box 3).

(Re)using citizen-generated data for official reporting
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Box 3: The Quality Assessment Framework developed by the Philippine Statistics Authority to 
evaluate CGD

A. Relevance: 
Assesses the value of the data in terms of degree to which the data serve to address a specific purpose. Should answer the 
question of whether the data gathered characterise or serve to monitor a specific SDG indicator.

B. Credibility and trust:
Captures the level of trust in the objectivity of the data, which may, in part, be determined by the image of the data producer.

C. Timeliness and frequency:
Measures whether data are up-to-date and realised on time. Data available are up-to-date and should be available on a 
periodic basis.

D. Documentation on methodology or procedure: 
Captures whether the producer follows an existing protocol or scientific method of data collection including whether the data 
are based on an international protocol or recognised standards.

E. Accessibility
Measures regularity of available data and ease of access. Measures how available data are released to users.

Source:  (PARIS21/Philippine Statistics Authority, 2020[29]) 

(Re)using citizen-generated data for official reporting
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A score allocation matrix allows the quality assessment framework to be flexible and adaptable to validating different CGD 
sets. The tool allows weighting the different quality dimensions according to the NSO’s and CGD producers’ common 
preferences. 

The score allocation matrix is a rating system whereby the NSO assigns various potential scores to the dimensions of its 
quality assessment framework. The scores assigned to each of the quality dimensions represent different possible scenarios 
where data may comply with either all of the expected quality characteristics or just some of them (Box 4a). For example, for 
a dimension capturing data frequency, NSOs might assign potential scenarios capturing different criteria such as once a year, 
once every two years, once every three years or less frequently to evaluate whether data comply with certain frequency 
conditions. To build the system, NSOs should define the conditions for each of the potential scenarios within every quality 
dimension and assign a score ranging from the ideal quality level to the non-acceptable quality level. Each score should have 
a numeric value to facilitate the rating process, with the highest score number corresponding to the highest-quality scenario.

Score allocation systems might vary from country to country, as they respond to national needs and quality requirements (Box 
4a and 4b). Some NSOs might choose to have more or fewer potential scores. For example, the scoring system developed 
by the PSA has three possible scores for the data (high, medium and non-acceptable). In contrast, Statistics Netherlands 
created a four-part scoring system (high, medium, low and non-acceptable). The number of potential scores determines the 
flexibility level of the matrix to assess the quality of the data.

Once the scoring system is agreed internally, NSOs are encouraged to discuss and validate the matrix with CGD providers. 
Enabling a space for discussion and forging consensus on the scoring system show the NSO’s commitment to implementing 
a participatory approach and contribute to building a transparent and trustful process for operationalising the use of CGD in 
the country.

Beyond having a system suitable for evaluating the quality of CGD, the process of building the matrix is an opportunity for 
NSOs to establish instruments that allow them to evolve from data producers to data curators and to strengthen their role as 
data stewards in the data ecosystem. Implementing the instruments for qualifying CGD can serve as an entry point for 
exploring the use of other types of alternative data.

4.2. Developing the score allocation matrix

(Re)using citizen-generated data for official reporting
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A score allocation matrix allows the quality assessment framework to be flexible and adaptable to validating different CGD 
sets. The tool allows weighting the different quality dimensions according to the NSO’s and CGD producers’ common 
preferences. 

The score allocation matrix is a rating system whereby the NSO assigns various potential scores to the dimensions of its 
quality assessment framework. The scores assigned to each of the quality dimensions represent different possible scenarios 
where data may comply with either all of the expected quality characteristics or just some of them (Box 4a). For example, for 
a dimension capturing data frequency, NSOs might assign potential scenarios capturing different criteria such as once a year, 
once every two years, once every three years or less frequently to evaluate whether data comply with certain frequency 
conditions. To build the system, NSOs should define the conditions for each of the potential scenarios within every quality 
dimension and assign a score ranging from the ideal quality level to the non-acceptable quality level. Each score should have 
a numeric value to facilitate the rating process, with the highest score number corresponding to the highest-quality scenario.

Score allocation systems might vary from country to country, as they respond to national needs and quality requirements (Box 
4a and 4b). Some NSOs might choose to have more or fewer potential scores. For example, the scoring system developed 
by the PSA has three possible scores for the data (high, medium and non-acceptable). In contrast, Statistics Netherlands 
created a four-part scoring system (high, medium, low and non-acceptable). The number of potential scores determines the 
flexibility level of the matrix to assess the quality of the data.

Once the scoring system is agreed internally, NSOs are encouraged to discuss and validate the matrix with CGD providers. 
Enabling a space for discussion and forging consensus on the scoring system show the NSO’s commitment to implementing 
a participatory approach and contribute to building a transparent and trustful process for operationalising the use of CGD in 
the country.

Beyond having a system suitable for evaluating the quality of CGD, the process of building the matrix is an opportunity for 
NSOs to establish instruments that allow them to evolve from data producers to data curators and to strengthen their role as 
data stewards in the data ecosystem. Implementing the instruments for qualifying CGD can serve as an entry point for 
exploring the use of other types of alternative data.

4.3. Establishing the minimum quality level for CGD
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Box 4: Score allocation matrices developed by national statistical offices of the Philippines 
and the Netherlands

a) Score allocation matrix developed by the Philippine Statistics Authority

Scores

Dimension 2 – high 1 – medium 0 – not acceptable

Relevance Aggregate data directly 
measure or serve to monitor 
a specific SDG indicator

Aggregate data can be 
used to compare a proxy 
indicator or can serve as 
inputs (e.g. as numerator 
or denominator) to the 
generation of the SDG 
indicator 

Aggregate data could not 
be used as either input or 
direct measure of SDG 
Indicator

Credibility
and Trust

Institution is affiliated with 
an international organisation 
or the data collection is 
done in collaboration with 
an international 
organisation, and the 
institution is certified by a 
local body that issues 
certification and/or 
accreditation*

Institution has affiliation to 
another local CSO or 
works with another local 
organisation or is certified 
by a local body that issues 
certification and/or 
accreditation

Not affiliated with another 
organisation or not 
certified by a 
certification-issuing body

Frequency Data collection schedule 
has a defined periodicity, 
e.g. once every three years, 
yearly, quarterly, monthly, 
etc. 

The data collection activity 
is only a one-time activity 

No definite time period 
indicated

Timeliness Aggregate data are 
available within the year of 
reference period

Aggregate data are 
available one year after 
reference period

Aggregate data are 
available two or more 
years after reference 
period

Documentation
on methodology
or procedure**

The institution follows or 
adheres to an international 
or national standard or 
protocol in data collection 
(instrument/tool) and has a 
documentation of 
methodology available

Method for data collection 
and/or 
estimation/computation 
procedure is available

No documentation of 
methodology available

Accessibility Aggregate data are freely 
shared with anyone in print 
and/or online publication

Aggregate data are freely 
shared with anyone upon 
request or can be provided 
to the PSA and general 
public through a 
Memorandum of  
Agreement (MOA)/data 
sharing agreement

Aggregate data are for 
internal use only of the 
CSO/NGO

* The PSA will request for a copy of the certification from CSO/NGO

** The PSA will request for the copy of the documentation from the CSO/NGO

Source: PARIS21/Philippines Statistics Authority (2020, p. 26[29]), Use of Citizen-generated Data for SDG Reporting in the Philippines: A Case Study,
https://paris21.org/sites/default/files/inline-files/PSA-report-FINAL.pdf.
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Box 4: Score allocation matrices developed by national statistical offices of the Philippines 
and the Netherlands

b) Score allocation matrix developed by Statistics Netherlands

Scores

Criterion 2 – medium3 – high 1 – low 0 – not acceptable

Quality Complies with 
internationally 
recognised norm 
(e.g. International 
Organization for 
Standardization)

Methods Internationally 
recognised, 
scientifically 
justified, well 
described

Relevance Identical to 
Inter-Agency and 
Expert Group

Frequency

Timeliness

Yearly

Complies with 
nationally 
recognised norm 

Scientifically 
justified, well 
described

Population identical 
to  Inter-Agency and 
Expert Group

Biennial

Complies with 
internally defined 
norm

Well described and 
justified, publicly 
accessible

Considered by 
experts to be a 
good proxy

Triennial

No norm defined

Not described or 
justified

Rejected as proxy 
by experts

Less frequent than 
triennial

T-1 year T-2 years T-3 years >T-3 years

Comparability
over time

At least 5 data 
points without 
methodological 
break

At least 3 data 
points without 
methodological 
break

At least 2 data 
points without 
methodological 
break

0 data points  
without 
methodological 
break

Source: Statistics Netherlands (2017[41]), “Quality criteria for externally sourced SDG data”.
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Implementing a working definition of CGD and adopting a fitness for purpose approach will help NSOs foster a trustful and 
transparent environment to expand the use of CGD. This section offers a set of practical recommendations for NSOs to 
connect with CGD producers and promote a participatory environment to operationalise the use of CGD.

1. Communicate a working definition of CGD to policy makers and the public, as different actors associate CGD with 
different meanings and practices. This paper clarifies the key elements of a working definition to be used when NSOs first 
engage with CSOs to use CGD. NSOs together with CSOs should communicate and promote a common definition as a 
foundational step in their engagement with CGD producers. In addition, advocating for the use of CGD in the absence of 
official statistics and only as complementary data would go a long way to preparing a receptive attitude from policy makers. 

2. Identify the purpose: NSOs must identify a particular purpose to use CGD adequately, for instance a specific set of 
indicators for which official data are not available. For this exercise, NSOs can bring together stakeholders around particular 
data needs and involve them in data gap assessments, either as part of the National Sustainable Development Strategy 
process, SDG readiness assessment or national development planning process.

3. Implement quality standards for CGD: NSOs need to evolve their role from one of data producers to one of data stewards 
by validating whether CGD are fit for purpose. NSOs should develop a set of instruments to assess whether CGD are of the 
appropriate quality. The set of instruments includes a quality assessment framework for CGD, a scoring system to adapt the 
framework to different datasets and a threshold to establish a minimum quality level. NSOs are encouraged to adopt a 
participatory approach by engaging CGD producers when developing the instruments.

4. Develop institutional capacities to co-ordinate with CGD producers: To communicate with data users, NSOs may 
leverage existing user-producer dialogue mechanisms to establish contact with CGD providers or establish innovative 
partnerships. These can include a task force on CGD or data-sharing agreements between the NSO and CGD producers, as 
the successful example in the Philippines demonstrates (PARIS21/Philippine Statistics Authority, 2020[29]).

5. Establish data repositories to facilitate data sharing: NSOs may establish CGD inventories and convene strategic 
stakeholder groups to build a community of practice around the use of CGD in a country. Questionnaires aimed at collecting 
general information on CGD producers and the data they collect can help NSOs start building an inventory that maps data 
producers that are  certified by the NSO quality assessment framework developed and are active in the country, which type 
of data they share, and which time series are available. 

5. How to operationalise the use of CGD:
Recommendations for NSOs

(Re)using citizen-generated data for official reporting
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Stakeholder
 group

Civil society
organisation
(CSO)

Global
network

CSO

DataShift /
(DataShift,
2015[17])

Use DataShift
definition

Organisation/
paper

Definition of 
citizen-

generated data 
(CGD)

Distinguishing 
characteristics 

explicitly identified 
by other 

organisations in 
their publications

Distinguishing
characteristics

identified
by PARIS21

· Data producer
· Data collection
· approach
· Purpose
· of data
· collection

· Purpose of data
· collection
· Data producer

Citizen‑generated data 
are data that people or 
their organisations 
produce to directly 
monitor, demand or 
drive change on issues 
that affect them. 
Citizens  actively give 
these data as 
direct representations 
of their perspectives 
and as an alternative 
to datasets collected 
by governments or 
international 
institutions

Not explicitly identified 
in the paper

Participatory ·            · 
methods, problem ·   · 
focus, benefits for · 
citizens and active 
data production

Identify two elements 
of CGD:

· They are expected to     
  provide insight into 
  citizen perspectives
· They are to be   
  produced by 
  non-state actors, 
  principally for    
  accountability   
  purposes

· Data collection 
· approach
· Purpose of data · 
· collection
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Annex 1: Definitions and interpretations of citizen-generated data

Global 
Partnership for 
Sustainable 
Development 
Data /
(Lämmerhirt et 
al., 2018[2])

Devinit /
(Development 
Initiatives, 
2017[15])

Use DataShift 
definition
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Stakeholder
 group

International
organisation

Academia

Academia

European
Commission/
(Ponti, 2020[30])

Organisation /
paper

Definition of 
citizen-generated 

data (CGD)

Distinguishing 
characteristics 

explicitly identified 
by other 

organisations in 
their publications

Distinguishing
characteristics

identified
by PARIS21

· Data producer
· Purpose of data
· collection

· Data producer
· Data collection
· approach
· Purpose of data
· collection

· Data producer
· Data collection
· approach

Use DataShift 
definition

Identify two 
characteristics of CGD:
· Members of the public 
· voluntarily participates 
· in collecting data on    
· issues that matter to   
· them. CGD can be ·      
· considered a form of 
· user-generated data    
· collected explicitly for 
· purposes of tackling  ·    
· social issues such as  
· improving local ·              
· infrastructure; tracking 
· environmental issues; 
· or collecting spatial     
· data
· CGD create alternative 
· datasets that can         
· complement official     
· data, offering citizens   
· an opportunity to make 
· their voices heard          
· within democratic        
· processes at local        
· government level.

None explicitly 
identified in the paper

Government 
Information 
Quarterly 
(Utrecht 
University) / 
(Meijer and 
Potjer, 2018[31])

Citizen-generated data 
are data produced by 
individuals through the 
use of monitoring 
devices, sensors or 
online activity.

PHG 
Foundation /
(Cook and 
Raza, 2018[32])

None explicitly 
identified in the 
paper

Data that individuals 
consciously generate and 
are openly available for 
use in the public domain. 
Citizen-generated data 
are a specific form of 
user-generated data. 
Only when 
user-generated data is 
used explicitly with a 
public purpose such as 
democratic debate or the 
development of solutions 
for public problems does 
it gain ‘civic’ character 
and can it be called 
citizen-generated data.
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Annex 2: Overview over quality assessment frameworks

International
Monetary Fund:

Data Quality
Assessment
Framework

Prerequisites of quality:
Legal and institutional
environment, resources,
relevance, other quality
management

Relevance: The degree
to which data meet
the real needs of the
national statistical
office (NSO) for the
intended use

Statistics Canada:
Quality Assurance

Framework

OECD: Quality 
Framework

United Nations:
Quality Assurance

Framework

Relevance: The 
degree to which the 
data serve to address 
a specific purpose
Coherence: 
Comparable over time 
and across 
geographical units

Assurance of 
integrity: 
Professionalism, 
transparency, ethical 
standards

Coherence: The 
degree to which data 
can be matched with 
other data from the 
NSO

Credibility: Level of 
trust and/or objectivity 
of the data (no 
attachment of interest 
that is being pushed 
by the data provider)

Coherence and 
comparability: Data 
can be combined with 
other related data and 
are comparable over 
time

Methodological 
soundness: Data 
production follows 
internationally 
accepted standards

Timeliness: The time 
between the reference 
point and the date on 
which information is 
available to the 
statistical agency

Timeliness and 
punctuality: 
Up-to-date data and 
realised on time

Timeliness and 
punctuality: 
Up-to-date data made 
available to users on 
time

Accuracy and 
reliability: Sources are 
sound, and output 
sufficiently portrays 
reality

Accuracy: The degree 
to which data describe 
the phenomena they 
are intended to 
measure

Accuracy: 
Measurement 
precision (coverage, 
sampling method, 
non-response, etc.)

Accuracy and 
reliability: The degree 
to which data correctly 
describe the 
phenomena they are 
designed to measure – 
namely, the degree of 
closeness of estimates 
to true values

Serviceability: 
Periodicity and 
timeliness

Interpretability: 
Availability of 
metadata

Interpretability: Easy 
to understand and 
analyse

Metadata: Sufficient 
information to enable 
the user to understand 
all of the attributes of 
the data, including 
their limitations

Accessibility: Data 
and metadata are 
easily available

Accessibility: the 
ease with which the 
NSO can obtain the 
data and whether data 
is presented in an 
appropriated format

Accessibility: 
available regularly and 
easy to access

Accessibility and 
clarity: data are easily 
available to users and 
presented clearly

Relevance: Data meet 
the current and/or 
emerging needs or 
requirements of their 
users
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Source: (IMF, 2003[33]), Data Quality Assessment Framework and Data Quality Program, 
https://www.imf.org/external/np/sta/dsbb/2003/eng/dqaf.htm#II; (Statistics Canada, 2017[26]), Statistics Canada's Quality 
Assurance Framework (webpage), https://www150.statcan.gc.ca/n1/en/catalogue/12-586-X; (OECD, 2012[25]), Quality 
Framework and Guidelines for OECD Statistical Activities, 
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=std/qfs(2011)1&doclanguage=en; (UN DESA, 
2019[34]), National Quality Assurance Frameworks Manual for Official Statistics, 
https://unstats.un.org/unsd/methodology/dataquality/references/1902216-UNNQAFManual-WEB.pdf.

1 Engagement of citizens in science projects is known as citizen science, an approach that combines the rigor of 
science-based methods with democratic principles to engage citizen in data collection and empower them to participate in 
the decisions that affect their lives. See also Hsu, Weinfurter and Yan (2017[4]) at 
https://datadrivenlab.org/wp-content/uploads/2017/01/The-Potential-for-Citizen-Generated-Data-in-China.pdf.

2 Further information is available in Annex 1.

3 See Annex 1.

4 See Annex 1.

5 As implied in the United Nations Handbook of Statistical Organization (UN Statistics Division, 2020[38]), when organisations 
outside the delimitation of a national statistical system produce data on behalf of the NSO, they are considered national 
data producers. “The condition is, however, that this organization is already existing, entrusted by law with a public function 
other than statistics (e.g., research) and receives public funds for this purpose, and can take over, based on the statistical 
legislation, the responsibility of producing official statistics in an area related to its main function”. See 
https://unstats.un.org/wiki/display/HSO/Handbook+Statistical+Organization.

6 As noted, CGD are by nature produced by non-state actors. An intervention of the NSO in the production process might 
affect the nature of the data producer and the purpose of data production, transforming CGD into another type of data.

7 While the authors have reviewed national quality frameworks, these vary widely, depending on country context, and focus 
mostly on official statistics rather than alternative data sources.

8 The score allocation matrix is a product developed by the Statistics Netherlands to help to evaluate the quality of 
alternative data sources. Statistics Netherlands provided the document entitled “Quality criteria for externally sourced SDG 
data” to PARIS21 for research on CGD.
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