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EXECUTIVE SUMMARY 
The complexity of the climate crisis demands a data-driven response at 
global, regional, national, and local levels. Countries not only need high-
quality data to monitor, report and analyse changes in climate, they also 
need data to inform and accelerate policy making. This urgency is especially 
acute among the most vulnerable parts of the world such as small island 
developing states (SIDS), where the adverse effects of climate change are 
already starkly felt. 

Over the past few decades, the international community has developed 
comprehensive frameworks for climate monitoring and reporting, including 
those developed under the Paris Agreement. In some respects, progress 
has been remarkable, marked by global co-operation and transparency on 
an unprecedented scale. Yet the data landscape is becoming exponentially 
larger and more complex, and many frameworks have struggled to keep 
pace. They seldom have the capacity to provide the system-wide co-
ordination that is needed to provide greater access to data, identify and 
address data gaps or deliver data synthesis and assessment. As a result, 
their ability to bring coherence and clarity to multitudes of data sources 
and turn into actionable information for policy makers is limited. Moreover, 
existing funding for data-driven climate action remains far below what it 
needs to be. 

A new approach that builds on existing efforts could enable policy makers 
and decision makers to do much more with the data we now have, as well as 
helping to identify and fill data gaps from new data sources. By envisioning 
and developing an effective climate change data ecosystem (CCDE), 
national leaders, international organisations, and climate experts can work 
across data silos and leverage data to address all aspects of the climate 
crisis. In line with current thinking on data stewardship and on broadening 
national statistical systems to include diverse sources of data, this approach 
would ensure that official statistics, administrative data, and data from a 
wide range of non-governmental sources can be used for reporting, policy 
making, and ultimately action on climate change adaptation and mitigation.

This paper describes the rationale for developing an effective CCDE, the 
benefits it could bring, important challenges, principles, and best practices 
to consider and proposed next steps. It presents use cases from around 
the world that demonstrate relevant and innovative ways to put climate 
change data to use. Finally, it lays the groundwork for new or adapted 
country assessment frameworks to help low and middle-income countries 
understand and leverage their climate change data. The authors hope that 
this paper will contribute to the current urgent debate about the best ways 
to apply data rapidly and effectively to the greatest global challenge of our 
time.
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ASSESSING THE STATE OF CLIMATE 
DATA AND STATISTICS
The world is facing the challenge of the climate 
crisis with new urgency, and data are central to 
our understanding of the issue. Most leaders now 
realise the need to develop and deploy science-
based, data-driven solutions on a rapid timetable. 
In response to this need, many collaborative efforts 
have emerged to collect and share data on climate 
change. Analytic efforts ranging from the global 
reports of the Intergovernmental Panel on Climate 
Change (IPCC) to highly localised assessments of 
climate hazards all rely on this kind of collaborative 
data. In addition, international efforts to report on 
greenhouse gas (GHG) emissions, comply with 
the Paris Agreement and track progress towards 
the UN Sustainable Development Goals (SDGs) all 
contribute to understanding the impacts of climate 
change. In addition to SDG 13 (Climate Action), 
SDGs 2, 5, 7, 11, 12, 14, and 15 are directly related 
to climate change, and most of the rest are impacted 
indirectly.

Data for understanding, monitoring, and reporting on 
climate change, while essential, are only the starting 
point for action. More and better data will be needed 
to develop effective policies and programmes for 
adaptation and mitigation and responses to climate-
related disasters. The world now faces multiple 
challenges in developing, managing, sharing, and 
applying the full range of data needed to address 
the climate crisis. There are gaps in the data that 
we need for monitoring, mitigation, and adaptation, 
particularly at a local level, where community 
perspectives can help boost data quality and 
ensure that appropriate adaptation measures are 
implemented. Meanwhile, the data we do have is not 
fully leveraged. some line ministries, for example, 
may not realise the importance of data that they 
manage in addressing the climate crisis and keep it 
only for internal use. 

These challenges exist because the field of climate 
change data is highly complex, with various 
stakeholders acting as data producers and users, 
funders, capacity builders, or in a combination of 
roles. International organisations are developing 
and managing a growing number of global reporting 
regimes while supporting statistical systems with 
financial, technical, and capacity-building support.  
Non-governmental organisations (NGOs), civil 
society organisations (CSOs), academics, and 
private entities are collecting data as they pursue 
their own climate-related agendas, sometimes in 
co-ordination with government, although often 

without actively integrating their information into 
larger systems.  National statistical offices (NSOs) 
are involved in various aspects of this system, co-
ordinating data collection and reporting, assessing 
how existing statistics on society and economics 
integrate with scientific data about climate change, 
working with non-governmental stakeholders 
to understand how their data fits into the larger 
picture and align it with statistical standards, and 
more. Relevant line ministries are simultaneously 
producing data to comply with international 
reporting requirements and to meet their own policy 
and regulatory needs.

With little effective co-ordination among these 
actors, the ecosystem of data related to climate 
change is highly fragmented. Data sources are 
difficult to find, difficult to assess in terms of 
quality, not easily interoperable, and difficult to 
apply overall.  For example, agencies in charge of 
climate reporting under international agreements 
may have no institutional connection with agencies 
that produce data on weather, agriculture, or other 
climate-related topics. Often, the data held by one 
ministry is needed by another to compile climate 
change statistics or compile reports, but institutional 
barriers to data sharing and interoperability obscure 
a system-wide view. On top of these challenges, 
persistent resource and capacity constraints as 
well as outdated legal and regulatory frameworks 
limit the ability of government actors to use climate 
change data to its full extent.

THE POTENTIAL OF A CCDE APPROACH
A more holistic approach built around developing 
the climate change data ecosystem (CCDE) could 
provide a collaborative framework to ensure that 
decision makers, businesses and citizens have the 
necessary data, knowledge, and analytic capacity 
to develop a wide range of solutions to support 
effective climate action. In particular, the CCDE can 
help identify and bring together important data from 
sources that go beyond national statistics, such 
as citizen-generated data (CGD) and data from 
other non-governmental sources. The CCDE could 
be especially valuable for low and middle-income 
countries, which vary in their capacity to collect data 
and apply data analytics to address the crisis.

On one level, a climate change data ecosystem 
already exists by default: It is made up of the many 
individuals and multi-stakeholder entities involved in 
producing and using climate change data. But this 
existing CCDE is not co-ordinated or intentional. 
Actors operate based on individual needs and 
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BOX 1: ANTIGUA AND BARBUDA’S NATIONAL ENVIRONMENTAL DATA AND 
INFORMATION SYSTEM (NEIS) AND NATURAL RESOURCES INVENTORY (NRI) SHOW 
THE POWER OF A HOLISTIC APPROACH
Antigua and Barbuda developed their NEIS and NRI to manage data and information for multilateral 
environmental agreements, specifically the United Nations Framework Convention on Climate Change 
(UNFCCC), United Nations Convention to Combat Desertification (UNCCD), and United Nations Convention 
on Biological Diversity (UNCBD). But building these systems provides benefits well beyond reporting, showing 
the value of a holistic approach to climate change data.  

Centralising reporting through the NEIS and NRI, along with an associated data-sharing agreement, has 
encouraged agencies to make their data available to other agencies and fostered data integration. In addition 
to improving the reporting process, this reduces duplication and makes it easier for Antigua and Barbuda 
to make well-informed decisions and policy that consider a range of concomitant economic, social, and 
environmental data. 

The portals, which provide information on protected areas and management plans, greenhouse gas emissions 
and more, are designed with the general public in mind while providing additional capabilities to government 
stakeholders who use them to complete reporting and other official tasks. The NEIS and NRI are designed to 
help stakeholders identify, prepare for, and respond to climate events like drought, fast-moving hurricanes, 
flooding, and sea level rise. 

Antigua and Barbuda have also used the development of the NEIS and NRI, along with associated funding, 
to improve their capacity to understand and use climate change data. Government agencies and NGOs 
were provided with training around how to contribute data and use the system. The system is designed to 
be used by a range of stakeholders including government agencies, NGOs, students, and private sector 
organisations. (Antigua and Barbuda, 2022)

requirements, data remains siloed, and resources 

are not brought to bear where they are needed most. 

A more intentional, organised ecosystem would 

have great benefits and improve on the existing de 

facto structure and frameworks that govern aspects 

of the landscape. 

While an ecosystems approach could be applied 

to many data topics, it is particularly relevant for 

climate change given the urgency of the problem, 
high costs of inaction, and plethora of data. One 
study estimates that sea level rise alone could cost 
Caribbean Community (CARICOM) countries as 
much as 6 billion USD annually by 2050 (Mycoo and  
Donovan, 2017). Comparatively small investments 
in developing a holistic CCDE could limit those 
costs through improved mitigation and adaptation 
strategies.  
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In December 2021, participants in a PARIS21 

workshop met to explore the potential for developing 

such a CCDE and what it would take to be successful 

(see Annex A). They highlighted the potential value 

of the CCDE to:

 X Balance data from existing official structures with 

those from emerging or unofficial structures

 X Ensure that the needs of data users are met

 X Integrate with and support country-level data 

models

 X Facilitate access to high-quality, highly usable 

data

 X Encourage transparent, respected, and 

accountable governance structures 

This paper builds on the insights from that workshop, 

and other research, to look at climate change data 

through an ecosystem lens and explore possible 

steps in developing the CCDE. It outlines major 

challenges that limit the ability of stakeholders to 

leverage climate change data, describes how the 

structure of the CCDE would function, outlines basic 

principles for developing the CCDE and shows how it 

could enable country-level actors to use data in new 

ways for reporting as well as action on adaptation 

and mitigation. 

The paper is intended to contribute to ongoing 

discussions about climate change data and 

provide a starting point for further conversations, 

collaboration, and research into the CCDE concept 

and the use of climate change data. It takes an 

intentionally broad view and is not intended to be 

prescriptive. Instead, it aims to scope the problem 

and highlight the ways that an effective CCDE 

could support solutions. The paper concludes with 

proposed next steps to further develop the CCDE at 

a national level through mapping exercises and other 

research efforts, convening, collaborative projects, 

and capacity building. These steps could be taken 

individually or co-ordinated into a larger project to 

scope and identify actions for progress. 

WHAT DO WE MEAN BY 
“CLIMATE CHANGE DATA?”
For the purposes of this paper, “climate change 

data” is defined as the environmental, social and 

economic data from official government sources 

and non-governmental sources that measure the 

human causes of climate change, the impacts of 

climate change on human and natural systems, 

and the efforts of humans to mitigate its negative 

consequences and adapt accordingly. This definition 

is meant to encompass the wide variety of types of 

climate change data and the uses of those data. It 

builds on a definition outlined by the UN Economic 

Commission for Europe (UNECE) and is intended to 

be broad enough to capture a wide range of socio-

economic, cultural, and other data not directly tied 

to scientific measurements of climate variables.

BOX 1. SUPPORTING DATA AND 
STATISTICS IN THE TIME OF COVID-19 
 – SELECTED VIEWS FROM PARTNERS
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EXISTING CLIMATE CHANGE 
DATA FRAMEWORKS FALL SHORT 
OF ADDRESSING NEEDS
Several frameworks and systems have evolved to 
help manage climate change data and put it to use. 
While these are all important advances in addressing 
the climate crisis, few enable climate change data to 
be leveraged for a full range of uses. 

The international community has already responded 
to climate change with a wide range of multilateral 
and national efforts to understand and respond 
to its impacts. Relevant efforts include the Paris 
Agreement, the 2030 Agenda for Sustainable 
Development, UNFCCC, the UNCCD, the UNCBD, 
and more (UN; UNDESA, 2015; UNFCCC, 2022; 
UNCCD; UNCBD).

Despite these new reporting requirements, 
variations between national reporting systems add 
complexity and makes it difficult to compare climate 
change data between countries (UNSD, 2022: 47). 
Complementary frameworks like the Global Set, 
the Conference of European Statistician’s (CES) 
Set of Core Climate Change-Related Indicators 
and Statistics, the System of Environmental and 
Economic Accounting (SEEA) Framework, the 
Sendai Framework for Disaster Risk Reduction 
(Sendai Framework), and others are designed to 
help alleviate this problem (UNDRR, 2015; UN et 
al., 2017; UNECE, 2021; UNSD). But, as UNSD’s 
Global Consultation on the Global Set has shown, 
both high- and low-capacity countries have work to 
do to align their climate change statistics with these 
international frameworks. For example, roughly 30% 
of the Global Set’s indicators are not included in the 
United Kingdom’s data, while Suriname was lacking 
data on 53% of the indicators. (Fox: 10; De Abreu-
Kisoensingh, 2021: 4).

Frameworks and tools like these rely on data and 
statistics and provide a solid basis for understanding 
and responding to climate change. Official statistics in 
particular will be essential in planning, implementing, 
and monitoring efforts to respond to climate change. 
But national statistical systems and the official 
statistics they produce are only one part of a growing 
ecosystem of climate change data. That ecosystem 
includes government administrative data and data 
collected by non-governmental organisations 
(NGOs), academics and researchers and the 
private sector, which can all play a role in assessing 
vulnerability and developing effective adaptation and 
mitigation strategies to respond to climate change.    
 

BOX 2: EXISTING FRAMEWORKS CAN 
PROVIDE SOME GUIDANCE AROUND 
KEY CHALLENGES
The Sendai Framework for Disaster Risk 
Reduction 2015-2030 focuses on disaster risk 
management and disaster risk reduction. Its 
approach is relevant to several of the climate 
change data challenges identified in this paper. 
Specifically, it focuses on governance, recognition 
of stakeholders, and enhanced international co-
operation and partnership (UNDRR, 2015: 7).

The Sendai Framework highlights the need 
for “open exchange and dissemination of 
disaggregated data” and emphasises the 
need to “empower local authorities and local 
communities.” It also calls for enhanced 
collaboration and co-operation between 
governments and stakeholders, including 
scientists, policy makers, local communities, 
community-based organisations, NGOs, and 
more (UNDRR, 2015: 12, 14).

The Sendai Framework also pays particular 
attention to low and middle-income countries that 
face a unique set of challenges. In that case, it 
recommends “adequate, sustainable, and timely 
means of implementation in capacity-building, 
financial and technical assistance and technology 
transfer” through bilateral and multilateral 
channels (UNDRR, 2015).

Similarly, the Global Set aims to guide countries 
as they prepare their own tailored sets of statistics 
and indicators. It is consistent with “existing 
thematic indicator sets and guidance…from 
UNFCCC…SDGs,” and others and complements 
regional climate change indicators from groups 
like UNECE. The Global Set is designed to help 
countries with less developed statistical systems 
make progress by presenting indicators along 
with the relevant statistics necessary to compile 
them. This should be particularly useful, as 
“sophisticated indicators often require multiple 
statistics” to compile (UNSDa).

Despite this progress, much more needs to 
be done to address a range of technical and 
institutional complications around interoperability 
and harmonisation, quality standards, data gaps, 
co-ordination, governance, and financing. An 
ecosystem approach may be the best way to do that 
and improve global data resources for tackling the 
climate crisis.
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CURRENT CLIMATE CHANGE 
DATA CHALLENGES THAT A CCDE 
WOULD HELP ADDRESS
Discussions at the PARIS21 expert workshop 
and further research and interviews identified and 
explored a number of relevant challenges including 
data gaps, resource and capacity constraints, 
technology and infrastructure, co-ordination 
and communication, and legal and regulatory 
frameworks. Many of them stem from the need for 
a more developed understanding of which data may 
be appropriate to use for climate change reporting, 
policy making, and action. This includes challenges 
related to collecting and using appropriate and high-
quality data from a wide variety of sources. A CCDE 
approach, bolstered by high-level political support, 
will help actors to come together to drive progress 
in these areas.

Until recently, “the ecosystem of official statistics 
was limited to the [NSS] itself and the direct users 
of its outputs, principally other government agencies 
and a few non-governmental groups.” (Badiee, 
et al., 2017). However, as the concept of a CCDE 
illustrates, ecosystems of statistical and other data 
need to become more complex to deal with the 
climate crisis, with NSSs acting as one important 
piece of a larger structure. This complexity presents 
a range of challenges, including with respect to 
co-ordination and communication – which, as 

highlighted during the 2021 expert workshop, leads 
to concerns around duplicative data collection, 
lack of standard definitions, and data quality and 
reliability. 

The workshop highlighted governance as a 
particularly relevant challenge for NSSs when 
addressing needs for climate change data. For 
example, NSOs are often not in charge of climate 
change data reporting under international structures 
like the Paris Agreement or UNFCCC. At the same 
time, more NSOs are developing surveys, censuses, 
and other data collections around climate change 
that could be relevant to these reporting structures as 
well as to policy making on adaptation or mitigation 
(UNSD, 2022: 18, 20). Moving forward, approaches 
to data governance will have to be identified that 
involve NSOs and take advantage of their strengths 
as “trusted stewards and custodians of data and 
statistical information” (Misra and Schmidt, 2020: 
87).

DATA GAPS
Participants at the expert workshop and additional 
research identified several challenges specifically 
related to data for the CCDE. These include gaps 
where there are no official data in key areas needed 
for reporting and for policy making. These gaps may 
be caused by lack of data collection capacity in 
countries or siloed and inconsistent data production. 

BOX 3. DATA COLLECTION AND REPORTING: SMALL ISLAND DEVELOPING STATES 
Small island developing states (SIDS) face unique challenges related to climate change due to the high-
risk and relatively low-capacity environments in which they exist. On 3 February 2022, the 5th Roundtable 
Meeting of Small Island Developing States was held during the United Nations Statistics Commission. 
At the meeting, representatives from SIDS and a range of other stakeholders discussed their challenges 
related to climate change data and statistics. 

Representatives from Anguilla, Belize, Cook Islands, Fiji, Jamaica, Palau, Tokelau and Vanuatu described 
the challenges that their NSSs face, with a particular focus on how they respond to climate change. The 
most significant challenges cited by representatives were their lack of resources - both financial and human 
- and the relative immaturity of their statistical systems. 

In Jamaica, for example, the development of environmental statistics has long been underfunded 
by international donors, which puts SIDS at a disadvantage as they try to comply with new reporting 
requirements and meet increasing stakeholder demand. Nearly every country described how underfunding 
has led to understaffing.  For example, Tokelau’s entire NSO office has only four staff members. 

Despite persistent challenges, SIDS have identified and implemented several good practices including the 
establishment of an inter-agency group in Jamaica, a dedicated climate change statistician in the Cook 
Islands, and new System of Environmental Economic Accounting (SEEA) flow account reporting on energy, 
water and waste from Fiji (PARIS21, 2022).
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Data gaps impact countries at all stages of 
development. For example, Tanzania only has data 
available for 20% of Global Set indicators (Tanzania 
National Bureau of Statistics, 2021). Meanwhile, 
New Zealand appears to have good data availability 
around drivers of climate change and opportunities 
for mitigation, but more limited information on 
impacts, vulnerability, and strategies for adaptation 
(StatsNZ: 8-12). A well-developed CCDE, where 
stakeholders regularly communicate, will make it 
easier to highlight institutional data gaps and identify 
external sources of data that may fill those gaps.

DATA LITERACY
Even if data gaps are identified and filled, 
shortcomings in data literacy can limit the use 
of climate change data. Statistical and analytical 
capacity needs to be strengthened not only in 
statistical offices, but also in parliaments, local 
governments, the private sector, civil society, the 
media and among the general public (UNDP, 2017: 
31).

Low levels of data literacy among the general public 
are particularly relevant given growing problems with 
misinformation and low levels of trust in government 
institutions that have, in turn, contributed to climate 
change denial. Increased data literacy could help 
rebuild trust in institutions and support more robust 
climate action.

A CCDE approach can help improve data literacy 
by increasing clarity, connecting resources to areas 
of need, and helping data producers gain a better 
understanding of the needs and capacity of data 
users. 

RESOURCE AND CAPACITY CONSTRAINTS
Resource and capacity constraints affect the 
collection and use of climate change data in 
many areas, but impact low-capacity countries 
in particular. These countries often rely on limited 
external funding to support their core budgets and 
human resources. Environmental statistics have also 
traditionally not been funded at the same levels as 
social or economic statistics (PARIS21, 2022). At the 
same time, these countries, which are facing new 
reporting requirements and additional data demands, 
may be unable to obtain skilled staff (Badiee, et al., 
2017). For example, an analysis of data ecosystems 
for sustainable development, carried out by the 
United Nations Development Programme (UNDP) 
in six countries, found that “most staff engaged in 
the production of official data were found to lack 
essential training to carry out data processing and 

analysis in the context of changing technology and 
greater data flow” (UNDP, 2017: 32). While a robust 
CCDE won’t guarantee every country a sufficient 
budget for climate change data, it will make it easier 
to match needs with available resources. It will also 
create new opportunities for capacity building via 
partnerships between governments and NGOs and 
the efficient sharing of good practices.

BOX 4. RESOURCE AND CAPACITY 
CONSTRAINTS: FINDING FUNDING FOR 
A CLIMATE CHANGE STATISTICIAN IN 
THE COOK ISLANDS 
At the 5th Roundtable Meeting of Small Island 
Developing States on 3 February 2022, a 
representative from the Cook Islands explained 
how resource and capacity constraints limit their 
overall work on climate change data. Despite 
having a division for climate change and a climate 
change country programme, only recently did 
they identify a possible source of funding for a 
climate change statistician. Ultimately, the country 
has a plan of action, but little ability to put it into 
place without dedicated funding (PARIS21, 2022). 

TECHNOLOGY AND INFRASTRUCTURE
Lack of resources can have impacts beyond staff 
capacity and expertise. Countries need to have an 
adequate technical infrastructure to ensure that data 
can be integrated into effective reporting, policy 
making and action. However, there are significant 
gaps in statistical capabilities across countries 
(Badiee, et al. 2017). Many, particularly those on 
the front lines of climate change, such as SIDS, do 
not have the technical infrastructure or necessary 
capacity. Furthermore, even some key global 
providers of climate change data, including NGOs 
and organisations that collect CGD, may struggle with 
technical and infrastructure issues. A holistic, fully 
developed CCDE would help improve infrastructure 
by making the need clear to international donors with 
an interest in data development as well as climate 
change. Better co-ordination between government 
and the private sector may also lead to opportunities 
for public-private partnerships that build relevant 
data infrastructure.

CO-ORDINATION AND DATA STEWARDSHIP 
New reporting requirements and demand for 
data for action around climate change create a 
corresponding demand for additional co-ordination 
and communication mechanisms between 
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stakeholders. Existing co-ordination between NSOs 
and line ministries is often inconsistent, leading to 
disjointed information and data (UNECE, 2022: 21). 
Co-ordination with actors outside of the national 
statistical system is largely non-existent. Where co-
ordination does exist, concerns around data quality 
or legal requirements limit the ability of NSSs to 
leverage data from non-statistical stakeholders, 
including those outside of government. For 
example, statistics officials in Paraguay engage 
with the media, NGOs, and other non-governmental 
stakeholders, but are not able to certify data from 
those groups for official use (Interview with Iván 
Ojeda, 2022). Likewise, current thinking on how 
data could be managed effectively within traditional 
national statistical systems and beyond is only now 
being developed, with the role of data steward within 
these systems still being discussed and defined.

Overall, lack of co-ordination and clear roles with 
regard to data stewardship limits access to data 
that already exist, suppressing its value and making 
duplicative efforts more likely.  Countries and 
regions from varying parts of the world, including 
members of the Asia-Pacific statistical community 
and Hungary, have specifically expressed interest in 
increased co-ordination around climate change data 
(UNECE, 2022; UNECE-CES, 2021: 17).

But action-oriented efforts are still nascent. A 
CCDE approach will make it easier for relevant 
stakeholders in and outside of government to 
identify each other and work together around 
shared data needs. Progress on other challenges – 
particularly to increase resources and adjust legal 
and regulatory frameworks that currently limit data 
sharing or discourage co-ordination – will open up 
new resources and opportunities for co-operation. 

LEGAL AND REGULATORY FRAMEWORKS
Strong and appropriate legal and regulatory 
frameworks are important to ensure the quality 
and usefulness of official statistics, as well as the 
robust ecosystem of official statistics and other 
data sources needed for the CCDE.  Currently, 
countries fulfil their obligations for international 
reporting requirements around climate change, 
disaster risk, and sustainable development in a 
number of ways. Most countries already have 
legally mandated institutions to produce climate 
change statistics. However, many countries do 
not have a specific national strategy in place with 
regard to these statistics (UNSD, 2022: 12-13). This 
can lead to fragmented data reporting and leave 
country-level NSOs playing a secondary role when 

it comes to international reporting. In fact, only three 
countries give their NSO direct responsibility for 
GHG reporting and some do not involve their NSO 
at all. In the Americas, for example, only three out 
of 15 countries involve their NSOs in collecting and 
managing climate change data. Similarly, Africa 
is the only region where a majority of countries 
have indicated they plan to involve their NSO in 
preparation of transparency reports under the Paris 
Agreement (UNSD, 2022: 18-19).

More broadly, many countries will have to update 
their laws and regulations to enable NSSs to engage 
with external organisations and new types of data 
(Badiee, et al., 2017). For example, the Philippines is 
exploring changes that would bring NGOs and CSOs 
into relevant inter-agency statistical committees and 
the Philippine Statistical System’s Inclusive Data 
Charter (PARIS21, 2020).

Addressing these challenges will take effort from 
a variety of stakeholders and will be helped by 
taking a more holistic CCDE approach. Such an 
approach will identify legal mandates that may need 
to be updated, new pathways for co-ordination 
and collaboration and novel approaches to data 
sharing and. Several of the international frameworks 
mentioned earlier provide some guidance and 
mechanisms that are instructive.
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BUILDING A CLIMATE 
CHANGE DATA 
ECOSYSTEM
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MOVING FROM SEPARATE DATA 
SYSTEMS TO A HOLISTIC ECOSYSTEM
While there is no one definition of a “data ecosystem,” 
a holistic view has begun to emerge in the statistical 
community as new “digital technologies [have] 
given rise to data sources and analytical methods, 
which were previously not possible. The community 
of interacting entities and the policy environment 
in which new data users and producers operate, 
creates and extended data ecosystem of many new 
actors” (PARIS21, 2017). This view is being embraced 
by many, including NSOs who are beginning to use 
data from NGOs and private organisations (Cázarez-
Grageda and Zougbede, 2019). 

An ecosystem approach is particularly applicable 
to climate change data, which has many sources 
and uses outside of traditional NSS structures. 
As the diagram below illustrates, the current data 
landscape is fragmented. A significant amount of 
relevant climate change data is already produced 
but not always effectively used. Climate change data 
is often found outside the traditional national data 
ecosystems, in ministries of energy, oil companies, 
meteorological offices, ministries of environment, 
etc. However, these data are often incoherent, 
incompatible, under-used or perhaps unknown. For 
example, data produced for international reporting 
on greenhouse gases is not always leveraged for 
national purposes, such as in policies and action 
plans for adaptation measures.

The second part of the diagram shows a climate 
change data ecosystem that offers a more coherent 
and integrated approach. This approach aims to 
build on the generic concept of a data ecosystem 
and to present a climate change specific system that 
can then help countries to identify actors relevant to 
climate change, promote collaboration and see how 
all these actors can work together in a coherent way 
to increase the use of data for climate action.

A CLIMATE CHANGE DATA ECOSYSTEM 
THAT INVOLVES ALL RELEVANT ACTORS 
The climate change data ecosystem is an 
opportunity to develop a more integrated approach 
that brings all key climate actors together at the 
national, regional, or international level. This multi-
stakeholder understanding of climate change data 
includes not only traditional NSS actors, but also 
new data producers, citizens and data users. In 
short, all actors that create, transform and use data 
must be taken into account, while also considering 
the dynamic social relationships between them.

The CCDE can be situated in a larger conversation 
around “data ecosystems” that is still evolving. As 
early as 2011, the Open Knowledge Foundation 
(OKF) described some of the components and 
benefits of a data ecosystem, which consists of 
“intermediate consumers of data” who are “also 
publishers who share back their cleaned/integrated/
packaged data into the ecosystem in a reusable 
way” (Pollack, 2011).

Applying these concepts to development of the 
CCDE would include all data infrastructure: tools, 
media, producers, consumers, curators, and sharers 
of climate change data. Actors would include 
NSSs - including national statistical offices (NSOs), 
the statistical units of line ministries in charge of 
the environment, energy and other related topics, 
central banks and other statistics-generating 
organisations, as well as subnational statistical 
systems - along with agencies that may not produce 
statistics or have clear remits around climate change 
like departments of transportation, meteorological 
offices, emergency management ministries and 
more. Non-governmental actors such as academia, 
the scientific community, the media, NGOs, the 
private sector, the international community and the 
general public who produce or use climate change 
data would also be included.

In the CCDE, these actors would all work together 
to leverage climate change data for reporting and 
action. Although it is relatively easy to envision 
the actors in a CCDE, there are open questions 
around governance, incentives, and co-ordination 
as well as the technical, institutional, and resource 
requirements for managing a healthy CCDE. 

The CCDE is characterised by four key principles 
and best practices, which this paper describes 
in some detail: co-operation and co-ordination; 
transparency, openness, and sharing; fit for purpose 
data; and resources and capacity.

Many countries, particularly those on the frontline 
of climate change such as SIDS, would derive 
significant benefit from such an integrated 
approach. It could help them identify, source, and 
use all the relevant data produced in their country 
and elsewhere, while increasing their capacity for 
resilience to the impacts of climate change.

While no single approach has yet emerged, a number 
of ongoing efforts provide inspiration for how the 
CCDE can be mapped, structured, and used to 
increase country capacity and ensure that climate 
change data is used for the public good. The UNSD 
has made significant progress on developing climate 
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change data through its Global Set of Climate 
Change Statistics and Indicators (discussed in more 
detail below) as well as its Climate Change Statistics 
knowledge platform and other efforts which can help 
countries understand their data needs and ways to 
share data more effectively (UNSDb). 

NGOs including the World Resources Institute 
(WRI) and the Global Facility for Disaster Reduction 
and Recovery (GFDRR) have also taken a global 
approach to climate data, bringing together 
data and information from a variety of actors to 
encourage action and contribute to streamlined data 
sharing and collaboration (GFDRR, 2014). Academic 
institutions and the private sector also have efforts 
underway, with programmes like Stanford Law 
School’s Climate Data Policy Initiative (CDPI) and 
CDP’s work on corporate climate data disclosure, 
showing the value of climate change data for policy 
and private sector reporting (CDPI; Sarda, 2019). 

Multi-sectoral efforts are also proving valuable in 
climate-adjacent areas. For example, the Ocean 
Data Action Coalition (ODAC) is an initiative from the 
High-Level Panel for Sustainable Ocean Economy 
(Ocean Panel) led by HUB Ocean and Microsoft 
with support from more than 30 private sector 
organisations. It aims to liberate, safeguard, and 
share data to achieve priority actions outlined by the 
Ocean Panel (Hub Ocean).

Ultimately, an integrated, holistic approach to 
climate change data that aligns the CCDE from 
local to national to regional and international levels 
can help address the challenges outlined below 
while improving the ability of NSS and other actors 
to leverage climate change data for reporting, and 
action.

DATA FOR REPORTING
An integrated CCDE approach will help low-
capacity and other countries keep up with growing 
international reporting requirements of the Paris 
Agreement, UNFCCC, the SDGs and other 
frameworks and agreements as well as increasing 
domestic demand for climate change data to help 
with policy and decision making. Many countries 
currently struggle to report necessary data due to 
capacity constraints, data silos, inconsistent data 
collection, and lack of resources. A CCDE  approach 
would allow NSSs to understand the gaps in their 
reporting and identify pathways to fill them via 
better internal co-ordination as well as through 
collaboration with NGOs and other sources of non-
governmental data.  

BOX 5. DATA FOR REPORTING: UN 
STATISTICS DIVISION (UNSD) GLOBAL 
SET OF CLIMATE CHANGE STATISTICS 
AND INDICATORS (GLOBAL SET)
In response to a mandate received from the UN 
Statistical Commission (UNSC) in 2016, the UNSD 
has been developing “a global set of climate 
change statistics and indicators applicable to 
countries at various stages of development.” The 
process, which included a global consultation, 
had the specific goal of “ensuring that the needs 
of countries with less developed statistical 
systems are taken into account” (UNSDa).

The Global Set was designed to complement 
existing sets of climate change indicators 
at the national and regional level, including 
CES’ Set of Core Climate Change-Related 
Indicators. Ultimately, the Global Set should 
“assist countries embarking on the development 
of climate change statistics programmes by 
providing the scope and coverage as to what 
may be considered relevant to climate change…
[and] make sure that the countries with least 
developed and developing statistical systems 
are not left behind” (UN Economic and Social 
Council, 2021: 7-8, 10).

While focused on NSSs, the Global Set should 
help countries and other institutions as they 
assess the CCDE by highlighting important 
indicators and making it easier to conduct gap 
analysis around data that they may not collect. 
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DATA FOR POLICY MAKING 
The international statistical community has 
developed a variety of measurement frameworks 
and tools to support countries in responding to the 
data requirements of effective climate policy action. 
In addition to supporting countries in reporting 
under the Paris Agreement and other multilateral 
agreements, efforts like the UNSD Global Set 
and CES Core Set of Climate Change-Related 
Indicators, described above, can help governments 
identify data and indicators that are most relevant to 
their own climate change challenges and use them 
for policy making as well as reporting.   There are 
also frameworks developed by NGOs and other 
non-governmental actors designed to help countries 
understand climate change data and their specific 
data needs.  

BOX 6. DATA FOR POLICY MAKING: 
OPEN DATA CHARTER’S CLIMATE 
CHANGE OPEN UP GUIDE
Open Data Charter develops Open Up Guides as 
“a practical tool intended to support governments 
and their partners to share data for focused use in 
specific thematic areas, by helping embed open 
data as a central ingredient to providing better 
solutions to the most pressing policy challenges 
of our time” (Open Data Charter, 2017a).

The Climate Change Open Up Guide is based 
on the idea that “climate action calls for a 
co-ordinated and coherent response across 
societies, underpinned by shared information…” 
and acknowledges that governments as well as 
the private sector and civil society are crucial 
for success. The guide is designed with some 
familiar challenges in mind: “climate…data 
is inexistent, incomplete, fragmented across 
agencies, and not made available in interoperable 
and accessible formats.”

The guide does not consist of a complete 
ecosystem mapping or present a holistic 
approach, but it does provide “an overview 
of key climate-relevant data types” (Open 
Data Charter, 2017b). The Open Data Charter 
piloted the Climate Change Open Up Guide in 
Uruguay, where they worked with both the line 
ministry in charge of climate change as well 
as the government’s open data office. The two 
offices had not previously interacted but are now 
partnering on an ongoing basis (Interview with 
Nati Carfi and Suthee (Peck) Sangiambut, 2022).  

DATA FOR ACTION
An integrated CCDE approach will make it easier 
for stakeholders in and outside of governments to 
access necessary data and information to tell relevant 
stories, educate the public, identify opportunities, 
and ultimately take action to adapt to climate change 
and mitigate its effects. There are already efforts 
underway in this area that could be built on and 
improved given a robust CCDE. For example, data 
from the European Space Agency, the US National 
Oceanic and Atmospheric Administration (NOAA) 
and National Aeronautics and Space Administration 
(NASA), as well as private, academic and NGO 
sources is enabling projects like Resource Watch 
and Climate Watch, World Resources Institute (WRI) 
efforts to make data about the earth accessible and 
applicable (WRIa).

BOX 7. DATA FOR ACTION: WORLD 
RESOURCE INSTITUTE’S CLIMATE 
WATCH
The World Resources Institute’s (WRI) Climate 
Watch “is an open data platform that brings 
together dozens of datasets to let users easily 
search, analyse and compare countries’ 
climate progress and commitments under the 
Paris Agreement.” It is designed to provide 
stakeholders with data and insights to understand 
how countries are performing with respect to 
their national climate plans and strategies as well 
as their GHG emissions (WRIb). 

WRI has a variety of resources like Resource 
Watch that, when combined, can help users 
understand the scope of climate change and 
environmental data and see how different 
countries are performing with respect to various 
policy and reporting requirements. This can serve 
as an initial building block in a more holistic 
understanding of the CCDE. These resources can 
also help spark action, by providing user-friendly 
tools for NGOs, community-based organisations 
(CBOs), and advocates to identify opportunities 
for change in their countries and communities. 

To achieve this vision of climate change data, the 
challenges explored above will have to be overcome. 
Embracing certain principles and best practices can 
help.
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WHAT PRINCIPLES 
AND PRACTICES ARE 
NECESSARY FOR AN 
EFFECTIVE CLIMATE 
CHANGE DATA 
ECOSYSTEM?
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GUIDING PRINCIPLES FOR 
AND EFFECTIVE CCDE
The CCDE will have to be developed with certain 
core principles and practices in order to fulfil its 
potential. A number of other data-driven efforts can 
provide examples and inspiration for underlying 
principles, including the Eight Principles of Open 
Government Data and the FAIR Guiding Principles 
for Scientific Data Management and Stewardship 
(Tauberer; GO FAIR). Perhaps most relevant for 
this work are the Basic Principles for the Data 
Revolution for Sustainable Development (Basic 
Principles) developed by the UN Secretary General’s 
Independent Expert Advisory Group (IAEG) on a 
Data Revolution and the Fundamental Principles of 
Official Statistics (FPOS) adopted by the UN General 
Assembly in 2014 (IAEG, 2014: 22-23).

The Basic Principles and FPOS include several 
themes that are particularly relevant to challenges 
highlighted at the December 2021 expert workshop. 
Particularly useful to consider here are both 
documents’ focus on data quality and fitness for 
use as well as transparency. The Basic Principles 
also highlight the importance of providing resources 
and capacity building, while the FPOS articulate the 
importance of co-operation and co-ordination at the 
national and international level (IAEG, 2014).  

In the area of climate change, efforts like the Climate 
Change Open Up Guide and the Global Set can also 
help identify principles for a holistic approach. Work 
on the UN SDGs in particular is highly relevant to 
the challenge of developing the CCDE, particularly 
in regard to building new partnerships and co-
ordination mechanisms and expanding the use of 
non-governmental data and CGD.

The SDGs map out the path for implementation 
of the 2030 Agenda for Sustainable Development, 
which was adopted by all UN Member States in 
2015. The goals are focused on ending poverty, 
improving health and education, reducing inequality 
and spurring economic growth in ways that fight 
climate change and protect the environment 
(UNDESA). Reporting requirements around country 
progress on the 17 goals and 169 targets ensure 
that the SDGs are a data-driven enterprise, and a 
wide range of data-driven innovations has followed. 

In addition to the good practices that can be 
gleaned from the efforts described above, the expert 
workshop identified several more to explore and 
apply to the CCDE. They focused primarily on three 
areas: governance and process, technology and 
data. Based on these inputs, four principles emerge 
as particularly relevant for the climate change data 

challenges that the CCDE can help solve. Other 
principles, like confidentiality, data privacy, and 
data sovereignty should also be considered, but did 
not emerge as a focus of discussions at the expert 
workshop. The four principles explored in this paper 
are:

 X Co-operation and co-ordination

 X Transparency, openness, and sharing

 X Fit for purpose data

 X Resources and capacity building

PUTTING IT INTO PRACTICE

Co-operation and co-ordination
NSSs can be structured in several ways, and their 
structure impacts the ways that co-operation 
and co-ordination function at the national level. 
Some NSSs are centralised, with an NSO or other 
office in charge of the entire system. For example, 
Tanzania’s Statistics Act mandates its National 
Bureau of Statistics (NBS) to “produce and to 
coordinate production and dissemination of all 
official statistics in the country” (Tanzania National 
Bureau of Statistics, 2021: 4). While other directories 
and departments actually compile climate change 
statistics in Tanzania, the NBS has ultimate 
authority over statistics and climate change data are 
managed through a central office. In contrast, the 
United Kingdom’s system is both decentralised and 
“devolved” - Scotland, Wales, and Northern Ireland 
have their own separate statistical systems - and 
has been described “the greatest issue…” facing 
the country in this area. The UK Office of National 
Statistics is now working to build a framework on 
climate change to overcome the problem and create 
a portal for centralised data access (Fox; Interview 
with Ian Townsend, et al., 2022: 10).

Increasing co-ordination across agencies can 
improve the internal use of data, while identifying 
opportunities to make more government data open 
for public use. For example, work by the Open Data 
Charter in Uruguay helped unlock climate change 
data by connecting relevant climate actors with The 
Agency for Electronic Government and Information 
and Knowledge Society (AGESIC), which oversees 
open data in the country. This collaboration identified 
concrete steps to improve data access, technical 
use, quality, accessibility, and comparability 
(Carfi and Grispan, 2021: 7). This collaborative 
effort is continuing to pay dividends as the offices 
connected through the project continue to work 
together (Interview with Nati Carfi and Suthee (Peck) 
Sangiambut, 2022). 
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Other legal frameworks, in addition to the structure 
of country statistical systems, may play a role in 
how the CCDE is co-ordinated at the country level. 
For example, 71% of countries currently have 
some form of data protection law governing how 
data on individuals should be managed. Specific 
data producers, such as healthcare providers that 
collect personal health data or private companies 
and government organisations that handle sensitive 
data about national security, may have even tighter 
restrictions on how they share data. 

For example, when the Philippines explored the use 
of CGD for reporting on the SDGs they identified the 
need for data-sharing agreements between the NSO 
and partner CSOs and NGOs to use data provided 
by citizens. They also required changes to laws and 
regulations to ensure CSO and NSO representation 
on relevant inter-agency committees and in the 
NSS’s “Inclusive Data Charter.” (PARIS21, 2020: 83).

Data-sharing agreements and some additional 
practices will be needed to encourage and support 
sharing between various actors in the CCDE. Recent 
experience with data collaboratives can provide 
models for participants from the private sector and 
other sectors to safely exchange data. The GovLab’s 
Data Collaboratives Explorer aggregates information 
on collaboratives in sectors as diverse as health, 
transportation, economic development, and the 
environment, which handle a variety of potentially 
sensitive data (GovLab a). For example, Global 
Fishing Watch is a collaboration between SkyTruth, 
Oceana, and Google that maps and measures global 
fishing activity using an automated ship-tracking 
system and ultimately shares information with the 

public as well as institutional stakeholders for a 
variety of oversight purposes (GovLab b).

Stakeholders can also increase their reliance on data 
stewardship, practices that ensure data is accessible, 
usable, safe, and trustworthy. Established data 
stewardship principles including the FAIR principles 
of findability, accessibility, interoperability, and 
reusability as well as additional focuses on ethics, 
methodology, and organisation, would have the 
added benefit of increasing the trustworthiness and 
quality of non-official data while ensuring its fitness 
for a variety of purposes (Boeckhout, et al., 2018). 
Data stewardship can take a variety of forms and 
flow from the bottom up or top down. India’s 2002 
Biological Diversity Act is a notable, country-level 
effort at applying stewardship to environment data. 
The act “envisions People’s Biodiversity Registers...
to record and coalesce local, traditional knowledge 
on biological ecosystems, heritage, and resources” 
(Nanda and Mohamed, 2021). Efforts to introduce 
a clearer data stewardship role for climate change 
data should build on current thinking and definitions, 
as currently being outlined by the UNSD’s Working 
Group on Data Stewardship. In the context of 
climate change data, it is important that this role be 
more clearly defined and that it can incorporate and 
accommodate the wider data ecosystem.

Transparency, openness, and sharing
A CCDE approach embraces principles of 
transparency, openness, and data sharing to ensure 
that data can be used in the right way by the right 
people. In many cases, it will be possible to treat 
climate change data as “open by default” and make 
it publicly available and widely usable following 

BOX 8. PARAGUAY’S DEVELOPMENT OF AN ENVIRONMENTAL DATA ATLAS FOR 
INCREASED CO-ORDINATION AND IMPROVED DATA
An analysis of SDG indicators led statistical officials in Paraguay’s NSO, El Instituto Nacional de Estadistica 
(INE), to realise that they are missing relevant data on a number of environmental indicators. To address 
this issue and increase co-ordination and collaboration among relevant government bodies around climate 
change and environmental data, INE is now developing an “environmental data atlas.” 

Currently, Paraguay’s environmental information suffers from a lack of co-ordination. The atlas, which is 
inspired by similar work on gender and disaster risk data, aims to bring relevant environmental data into one 
accessible place. 

INE is organising work on the atlas around 16 sub-systems or topics that can be populated by data from 
various ministries and offices, including those working on the environment, energy, forestry, water issues, and 
others. This work is bringing together key stakeholders from these groups to identify best practices as well as 
data gaps and other challenges (Interview with Iván Ojeda, 2022).
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accepted open data principles. In other cases, 
however, data may need to be shared less widely 
if it comes from private sources, relates to national 
security, or poses a privacy risk. For example, 
building level data can be useful in assessing the risk 
of climate change hazards in a particular area and 
responding appropriately during a disaster, but care 
has to be taken to ensure the privacy of individual 
residents.  

In other cases, climate change data may come from 
sensitive sources and require some restrictions on 
its sharing and use. Data collaboratives, mentioned 
earlier, are one promising approach to protecting 
data while allowing it to be used appropriately. Data 
trusts are a related approach. Projects are already 
underway to explore the potential of “bottom-up 
data trusts,” which would give data producers the 
power to negotiate the terms of the use of their 
data with potential users. ODI is now working with 
the Global Partnership for AI, the Aapti Institute, 
and the Data Trusts Initiative on a project exploring 
the potential for data trusts to help address climate 
issues (Hardinges, et al., 2021).

Whether data is fully open or needs to be shared 
in a more limited way, government agencies need 
clear data sharing agreements and processes for 
sharing data with one other. Despite their relevance 
for SDG reporting and fighting climate change, a 
large amount of relevant climate change data is not 
regularly produced at a country level (Badiee, et al., 
2017).

Within the same country, various line ministries 
collect climate change data, but may not collaborate 
with other agencies to leverage those data for 
adaptation, mitigation, or other valuable uses. They 
may also work with non-governmental stakeholders 
on data issues, but often only in their area of focus. 
The principle of transparency and openness can 
help NSOs fill this gap, by working across various 
functional areas as well as with NGOs and other 
non-governmental data producers to bring various 
types of data together and approach climate change 
in a more holistic manner. This is not a simple task, 
but recent advances around open data by many 
countries make collaboration between government 
agencies as well as with non-governmental 
stakeholders more likely.

Collaboration between the Open Data Charter and 
Uruguay – explored in more detail earlier – shows the 
power of collaboration between NGOs, government 
open data offices, and environmental and statistical 
agencies to advance some of these goals. This effort 

specifically connected statistical officials with open 
government officials to promote more robust sharing 
and use of climate change data outside of the 
agencies that produce or rely on them for reporting.  

BOX 9. THE UNITED KINGDOM’S 
CLIMATE CHANGE STATISTICS PORTAL 
LEADS TO INCREASED ENGAGEMENT 
WITH A RANGE OF STAKEHOLDERS 
In the autumn of 2021, the United Kingdom 
launched a prototype climate change statistics 
portal that brings the UK’s climate-change related 
statistics together in one place for the first time. 
Work on the portal required the compilation of 
relevant statistics from a range of government 
offices and featured collaboration between 
analysts from across the government (Townsend, 
2021). It has also demonstrated the power of 
transparent data sharing to further increase 
collaboration and engage new stakeholders.

The UK Office of National Statistics (ONS) 
embraced a new area of work by launching 
the climate change statistics portal. The portal 
demonstrates the role the ONS has to play 
in climate change statistics and has already 
encouraged new bilateral conversations between 
ONS and other government departments and 
agencies.

The portal has also already shown the value of 
sharing data with the public. While government 
analysts were the target audience, government 
stakeholders represented only 20% of initial 
feedback received on the portal, showing a clear 
appetite and broad user base for climate change 
statistics from a wider audience (Interview with 
Ian Townsend, et al., 2022). 

Fit for purpose data
Fitness for purpose is an important concept that can 
ensure that the widest variety of applicable data is 
being used. Non-official climate change data can be 
particularly useful in the context of climate action, 
helping to target adaptation and mitigation strategies 
down to the local level. Thinking about data through 
a fitness for purpose lens can also help pave the 
way for non-official data to be used for reporting 
to multilateral frameworks. To be considered fit for 
purpose, the data must be “relevant and usable 
enough to provide answers to a particular problem,” 
(Lämmerhirt et al.: 15) whether that problem is 
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reporting to an international framework or identifying 
neighbourhoods that will be most exposed to 
damage during a hurricane. 

Three aspects of fitness for purpose are particularly 
relevant to climate change data:

The first is granularity. Knowing how many people 
live less than two metres above current sea level, for 
example, is much more useful that getting average 
numbers for administrative areas. The second is 
timeliness. Having a real-time monitoring system 
for tsunamis is useful, while having a system that 
delivers statistics one month after an event is less 
so. The third is relevance. Data that relates emissions 
to concentration of greenhouse gasses in the 
atmosphere is better than simple descriptive data if 
the most effective mitigations are to be put in place. 
Looking outside of government data collections has 
already proved useful with respect to data granularity. 
Some countries have a long history of relying on 
citizen participation in environmental monitoring for 
policy and regulatory decision making. (Lämmerhirt 
et al.) Hyperlocal data, in particular, can be difficult 
for governments to collect in conventional ways but 
it is often being collected by citizens for applications 
such as disaster planning. 

For example, Indonesia’s “national mapping agency 
does not hold the remit to produce cartographic 
information below the village level and cities may 
not have the capacity to tender data from private 
vendors” (Lämmerhirt et al.: 18-19). This has 
made it difficult to understand local disaster risk, 
particularly important for climate change adaptation 
efforts. Humanitarian OpenStreetMap (HOT) - a 
global mapping community with more than 140 000 
contributors - has partnered with various Indonesian 
government authorities on a project to improve 
disaster risk understanding by improving local 
mapping through surveys and other means. 

Another way to fill these gaps is to incorporate the 
use of CGD and other non-official data sources to 
supplement existing statistical reporting. Combining 
traditional statistical data with information from 
these new sources can lead to new insights and fill 
data gaps (Badiee et al., 2017).

Recent work on using CGD for statistical purposes 
has identified challenges and opportunities in this 
area and begun to outline frameworks for action at 
the NSS level. Specifically, CGD “may be produced 
in ways which depart from established conventions 
to obtain the quality, interoperability and verifiability 
of data and sometimes abide by…standards for 
operational use, different from those of established 

official professional statistics” (Lämmerhirt et al.: 
8). With that in mind, PARIS21 and its partners 
developed a quality framework for NSOs and CSOs 
to use CGD in the absence of official reporting. 
Ultimately, agreeing on 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” (Cázarez-Grageda, et al., 
2020: 24). 

BOX 10. FIT FOR PURPOSE DATA: 
USING CITIZEN-GENERATED DATA FOR 
SDG REPORTING IN THE PHILIPPINES
Recently, the Philippines Statistics Authority 
(PSA), supported by PARIS21, developed a 
methodological approach for NSOs to validate 
the quality of CGD to be used for specific 
purposes. The PSA was particularly interested 
in using CGD to address data gaps for SDG 
reporting. 

Through the project, the PSA identified and 
addressed a number of challenges that align 
with those identified earlier in this paper. 
Specifically, they worked in co-ordination with 
other government agencies as well as NGOs 
and CSOs and explored the limitations of their 
existing statistical and data laws. They also 
identified the need to produce CGD on a “regular 
and recurring basis” to ensure the completeness 
of official reporting on SDGs.

Ultimately, the Philippines found that CGD 
can support reporting on a range of SDG 
goals and targets, including 13 that are related 
to water, urban sustainability, sustainable 
consumption and production, and climate 
action that are particularly relevant to climate 
change and the CCDE (PARIS21, 2020). 

Resources and capacity building
Resource and capacity constraints often stand in 
the way of country efforts to fully leverage climate 
change data. International organisations, national 
governments, and other actors that play a funding 
and co-ordinating role need to approach this 
challenge with a renewed commitment to funding 
and capacity building to help stakeholders collect, 
organise, and use climate change data. 

Progress on funding has been slow, with low-
capacity countries that rely on international aid 
struggling to fund their climate change data efforts. 
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However, there are some positive examples, such as 
the example above of the Cook Islands identifying 
the Green Climate Fund as a possible source of 
resources to hire a climate change statistician 
(PARIS21, 2022). Antigua and Barbuda have already 
funded efforts to improve climate reporting and data 
sharing through specific funding from the global 
environment facility (GEF) and implemented by 
the United Nations Development Program (UNDP) 
(Antigua and Barbuda, 2022).

Similarly, there is clear demand for additional capacity 
building around climate change data related to 
methodology, data collection, technical assistance, 
and sharing of best practices (UNSD, 2022: 30).  
Some international players have embraced new, 
more flexible capacity building activities during 
the COVID-19 pandemic. For example, the UN 
Economic Commission for Latin America and the 
Caribbean (ECLAC) is conducting “remote capacity 
building activities.” These include webinars, an 
online resources library, technical consultations, and 
online training tools around climate change statistics 
(UNECE, 2022: 17). Capacity building is also being 
integrated as a key component of larger projects. 

For example, Antigua and Barbuda’s work on the 
NEIS and NRI was designed to build capacity for 
local actors to manage environmental data.

Ultimately, moving towards a CCDE approach 
will ensure that climate change data is viewed 
holistically, rather than simply through the lens 
of reporting requirements or an environmental 
ministry’s programmes. It will enable development 
of better policies and action-oriented approaches 
to climate change through improved co-ordination 
and collaboration, more targeted funding, robust 
infrastructure, adequate human resources, and a 
larger pool of high-quality data. 

Furthermore, the CCDE cannot be seen in isolation 
from the wider data and statistics ecosystem 
of a country and region. Legislation, access to 
technology, effective institutions and skills need to 
be developed. Given that climate data often does not 
respect national borders, a cross-national approach 
is vital to explore environmental issues relating to air, 
land and water, social issues relating to poverty and 
migration and security and economic issues such as 
trade and finance.
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Climate change is the most pressing issue facing the 
world. Without timely, high-quality disaggregated 
data we cannot hope to take appropriate action to 
mitigate its effects and adapt accordingly. As this 
paper shows, there is already a large ecosystem of 
climate change data, but one marked by significant 
gaps and incoherence in data use for action. 
Taking a more holistic CCDE approach will improve 
communication and co-ordination, unlock climate 
change data for new uses, connect new resources 
and build capacity in low-income countries and 
much more.   

The analysis and use cases in this paper were 
designed to further articulate the climate change 
data ecosystem and identify some of the challenges 
standing in the way of a CCDE approach. The 
paper also outlines several important principles for 
further work in this area and presented use cases 
to show how countries are already working towards 
making better use of their climate change data. All 
of this helped identify a number of steps that can 
lead to further development of the CCDE, including 
mapping exercises and other research efforts, 
convening collaborative projects, and capacity 
building. PARIS21, specifically, can apply its country 
assessment methodology to understand the state of 
the CCDE at the country level. 

A global, effective CCDE could transform the way 
that data is used to address the climate crisis. 
Through additional research, national assessments, 
pilot projects, and collaboration, we can begin to 
develop this critical resource.   

OPPORTUNITIES AND NEXT STEPS 
Actions like the following could help advance the 
development of an effective CCDE and bring us 
closer to that goal. 

 X Conducting an in-depth CCDE mapping exercise, 

building on this paper and any inputs gathered at 

the April 2022 meeting to identify stakeholders 

and actors at the local, national, regional, and 

international level. While an annex to this paper 

includes a preliminary landscape analysis, much 

more work is needed to do a thorough analysis 

of major data providers and users as a basis for 

understanding the current imperfect ecosystem 

and exploring ways to improve it.  

This work can help surface: 

• A rich and diverse set of use cases from 
many countries to illuminate challenges, 

opportunities, and good practices in using 
climate change data 

• Opportunities for collaboration between 
various actors in the current ecosystem, and 
ways that these collaborations could help 
inform the CCDE 

• Existing and potential incentives for 
governments and other organisations to 
collaboration in building an effective CCDE 

• Specific resource and capacity building needs 
at the country level, and ways that the CCDE 
could be leveraged to help meet those needs 

• Legal and regulatory frameworks that serve 
as effective models for data sharing, including 
protection of confidentiality and privacy, 
and others that might need to be updated 
to support climate change data sharing 
specifically 

• Potential roles for NSSs and other national 
government bodies, subnational government 
offices, NGOs, academia, and the private 
sector to help further work around the CCDE 

 X Developing one or more country-level pilot 

projects to improve country-level capacity for 

climate change data, share best practices, 

develop country level data portals and 

dashboards, and identify additional areas of 

opportunity by taking an ecosystem approach. 

 X Developing a governance model for the CCDE 

including membership, data stewardship, co-

ordination, and decision-making protocols. 

 X Conducting further research to identify high-

priority climate change data challenges and gaps 

of all kinds, including data definitions, coverage, 

quality, timeliness, and disaggregation. 

 X Identifying best practices for using climate 

change data for action and use cases at the local, 

national, and international level. 

 X Building on the principles explored in this paper 

to develop a comprehensive list of principles to 

be followed while developing the CCDE.  

 X Hosting country-level meetings to bring together 

NSSs, non-statistical agencies, and non-

governmental actors to discuss how they can 

better co-ordinate climate change data collection, 

stewardship, and data sharing.
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ANNEX A - HIGHLIGHTS FROM 
THE DECEMBER 2021 EXPERT 
WORKSHOP 
Below are highlights from the December 2021 Workshop hosted by PARIS21 and CODE. A full recap can 

be found at: https://paris21.org/news-center/news/paris21-workshop-explores-ecosystems-approach-data-

climate-action 

Participants in the December Workshop identified several ways in which an effective CCDE could be helpful 

to their work. They noted that the CCDE should: 

 X Balance data from existing official structures 

with those from emerging or unofficial 

structures. While NSSs and NSOs provide 

essential climate-related data, the statistical 

community has not generally been closely 

connected with the climate science community 

or private companies working on climate change 

and related industries. There are now a broad 

range of entities involved in collecting, stewarding 

or using climate change data, many of whom can 

help fill data gaps in official statistics. The CCDE 

should shed light on these efforts to draw on 

existing work and avoid duplication, perhaps with 

NSOs playing an important co-ordinating role.  

 X Ensure that the needs of data users are met. 

A CCDE approach can help identify needs for 

data, especially at a country level. The needs of 

key stakeholders, including both data producers 

and data users, include both the need for 

capacity building as well as for the data itself. 

This demand-driven approach to data should 

include all aspects of using data to address the 

climate crisis, including monitoring, mitigation, 

and adaptation. 

 X Integrate with and support country-level 

data models. The CCDE should shed light on 

the data needs of individual countries as well 

as data-driven climate programs. On one level, 

this is important to ensure that the CCDE will 

support gathering data and information needed 

for reporting under the Paris Agreement and 

other international frameworks. More generally, 

however, a country-focused approach is the only 

way to ensure that the CCDE helps governments 

address their own needs (which will vary greatly 

between, for example, SIDS and landlocked 

mountainous countries) and to address data and 

capacity issues on a country-by-country basis. 

 X Facilitate access to high-quality, highly 

usable data. By helping stakeholders identify 

opportunities to establish data standards, break 

down data silos, and improve data sources in 

other ways, the CCDE can greatly increase the 

value of data to its users. It can help provide 

access to granular, highly localized data, promote 

data interoperability, provide robust metadata, 

and improve data usability in other ways.  

 X Encourage transparent, respected, and 

accountable governance structures. Various 

aspects within the CCDE must have clear and 

effective governance, both to establish the 

legitimacy of climate change data efforts and to 

ensure that the needs of stakeholder are met. 

Good governance can identify shared objectives 

among stakeholders, establish processes and 

guidance around ethics and data use, develop 

and support partnerships, and help identify 

sources of support for country-level climate data 

programs. It can also help align the role of NSOs 

and NSSs with line ministries and other data 

providers. Most important, perhaps, effective 

governance can help determine the balance 

between a centralised structure for key elements 

of the CCDE and a federated approach that 

supports work at a country level

https://paris21.org/news-center/news/paris21-workshop-explores-ecosystems-approach-data-climate-action  
https://paris21.org/news-center/news/paris21-workshop-explores-ecosystems-approach-data-climate-action  
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ANNEX B - LANDSCAPE OF KEY 
INTERNATIONAL INITIATIVES AND 
INTERNATIONAL ORGANISATIONS 
IMPORTANT TO THE DEVELOPMENT 
OF THE CCDE (NON-EXHAUSTIVE) 
INITIATIVES, STANDARDS AND INVENTORIES
UNSD Global Set of Climate Change Statistics Indicators: https://unstats.un.org/unsd/envstats/
climatechange.cshtml 

CES Core Set of Climate-change Related Indicators and Statistics: https://unece.org/statistics/publications/
CES-set-of-core-climate-change-related-indicators 

IPCC Emission Inventories: https://www.ipcc.ch/2019/05/13/ipcc-2019-refinement/ 

SEEA Statistical Environmental Accounting Standard: https://seea.un.org/ 

ISO on Climate Action: https://www.iso.org/ClimateAction.html 

European Space Agency CCI Data Standards: https://climate.esa.int/en/explore/esa-cci-data-standards/ 

The G20’s Data Gaps Initiative: https://www.fsb.org/2021/10/g20-data-gaps-initiative-dgi-2-the-sixth-
progress-report-countdown-to-december-2021/ 

EU International Partnerships: https://ec.europa.eu/international-partnerships/our-work_en 

INTERNATIONAL ORGANISATIONS 
The Organisation for Economic Co-operation and Development (OECD): https://www.oecd.org/ 

The International Energy Agency (IEA): https://www.iea.org/ 

World Bank: https://www.worldbank.org/en/home 

United Nations Statistics Division (UNSD): https://unstats.un.org/home/ 

United Nations Economic Commission for Europe (UNECE): https://unece.org/ 

Eurostat: https://ec.europa.eu/eurostat 

International Monetary Fund (IMF): https://www.imf.org/en/Home 

World Health Organization (WHO): https://www.who.int/health-topics/climate-change 

World Meteorological Organization (WMO): https://public.wmo.int/en 

NON-GOVERNMENTAL ORGANISATIONS 
WRI: https://www.wri.org/ 

The ODI: https://theodi.org/ 

Climate Analytics: https://climateanalytics.org/ 

Sabin Center for Climate Change Law: https://climate.law.columbia.edu/content/international-foreign-law 

Stanford Climate Data Policy Initiative: https://law.stanford.edu/projects/cdpi/

https://unstats.un.org/unsd/envstats/climatechange.cshtml  
https://unstats.un.org/unsd/envstats/climatechange.cshtml  
https://unece.org/statistics/publications/CES-set-of-core-climate-change-related-indicators  
https://unece.org/statistics/publications/CES-set-of-core-climate-change-related-indicators  
https://www.ipcc.ch/2019/05/13/ipcc-2019-refinement/ 
https://seea.un.org/  
https://www.iso.org/ClimateAction.html 
https://climate.esa.int/en/explore/esa-cci-data-standards/
https://www.fsb.org/2021/10/g20-data-gaps-initiative-dgi-2-the-sixth-progress-report-countdown-to-december-2021/ 
https://www.fsb.org/2021/10/g20-data-gaps-initiative-dgi-2-the-sixth-progress-report-countdown-to-december-2021/ 
https://ec.europa.eu/international-partnerships/our-work_en 
 https://www.oecd.org/ 
https://www.iea.org/ 
https://www.worldbank.org/en/home 
https://unstats.un.org/home/ 
https://unece.org/  
https://ec.europa.eu/eurostat 
https://www.imf.org/en/Home 
https://www.who.int/health-topics/climate-change 
https://public.wmo.int/en 
https://www.wri.org/  
https://theodi.org/ 
https://climateanalytics.org/
https://climate.law.columbia.edu/content/international-foreign-law 
https://law.stanford.edu/projects/cdpi/
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ANNEX C - KEY ELEMENTS 
OF A COUNTRY ASSESSMENT 
METHODOLOGY FOR A CLIMATE 
CHANGE DATA ECOSYSTEM 
PROPOSED ELEMENTS FOR A COUNTRY ASSESSMENT 
FRAMEWORK TO DEVELOP AN EFFECTIVE CCDE  
Using the Capacity Development 4.0 framework developed by PARIS21, it will be possible to assess the 
capacity needs for better data sharing and open data on climate change at different levels (i.e., individual, 
organisation and system), using the five areas for capacity development: resources, skills and knowledge, 
management, politics and power, and incentives. The proposed structure below is a draft and should be 
developed further in collaboration with key actors and countries. 

POSSIBLE ASSESSMENT STRUCTURE ACCORDING TO THE CD 4.0 FRAMEWORK 

Target/Level System Organisational Individual Assessment 
of CCDE

Resources What legislation is 
in place to frame 
the system?

Are there any 
legislative 
provisions or other 
obstacles to data 
sharing within 
the system?

Are there principles 
or institutional 
structures in place 
for development 
of data?

What plans are 
in place for data 
and statistics (i.e. 
NSDS, sectoral)?

What actors are 
in the system?

Who produces 
what and who 
needs what for 
what purpose?

Map NSO, line 
ministries, other 
public bodies, 
academic/research, 
civil society 
actors, other 
non-governmental 
stakeholders

Exploit existing 
data assessment 
frameworks 
(see below)

Are the required 
staff in place 
to implement 
the CCDE?

Assessment of 
various CCDE 
actors, NSO, line 
ministries, other 
government actors, 
other actors

Identify possible 
building blocks 
and obstacles in 
terms of resources 
and institutional 
frameworks to 
developing a CCDE
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Skills and 
knowledge

Assessment of 
data literacy of 
key users – how is 
data used in policy 
making (i.e. NDP, 
climate reporting)?

Are there 
mechanisms 
for knowledge 
sharing among 
actors today?

Exploit existing 
data assessment 
frameworks 
(see below)

What are the 
production 
processes for 
producing data 
and statistics on 
climate change?

Are there existing 
Codes of Conduct 
for data and 
statistics?

How is innovation 
integrated into 
the organisations 
in question?

How are climate 
change data 
and statistics 
communicated?

Are the required 
skills in place 
to implement 
the CCDE (i.e. 
analytical, 
technical and 
statistical skills)?

Assessment of 
various CCDE 
actors, NSO, 
line ministries, 
other government 
actors, other non-
government actors

In which areas 
do skills need to 
be developed in 
order to facilitate 
the development 
of the CCDE?

Management Are statistical 
co-ordination 
mechanisms in 
place that can 
be adapted for 
a CCDE? Are 
there similar 
co-ordination 
mechanisms in 
other sectors or 
areas (i.e. SDG 
co-ordination) that 
can be copied?

What are the 
strategic planning 
mechanisms for 
the key actors 
in the CCDE?

Would the 
organisational 
structures support 
the development of 
a climate change 
data focus?

Would the 
organisations’ 
management and 
HR policies support 
the development of 
staff for the CCDE?

What are the 
leadership 
mechanisms in 
place in key actors 
in the CCDE?

How are activities 
prioritised and 
managed? 

Identify whether or 
not mechanisms 
are in place to 
manage the 
CCDE and where 
new policies or 
approaches would 
be required
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Politics Does a climate 
change strategy 
exist (e.g. 
adaptation 
and mitigation 
strategies)?  

How is data 
incorporated into 
this strategy?  

What are the 
current political 
perspectives on 
climate change?

Which 
organisations 
are reporting 
data currently?

Has the country 
reported data 
according to 
the existing 
frameworks 
(see below)?

Which 
organisations 
have the mandate 
to act on climate 
change mitigation 
and adaptation?

Are there key 
individuals working 
on  climate 
change and/or 
climate change 
data advocacy?

Define areas of 
political will and 
areas where 
more advocacy is 
required to ensure 
the CCDE can be 
implemented

 Incentives Map key 
development 
projects linked to 
climate change

Does the 
government 
allocate budget to 
develop climate 
change data?
 
How are climate 
change issues 
highlighted in the 
political debate?

How can the 
organisational 
cultures of the 
key actors be 
defined (i.e. status 
of public bodies, 
empowerment 
of civil society 
actors)?

What are the 
incentives for 
openness and 
transparency 
within public 
administration, 
and more widely?

What are the 
incentives for 
innovation within 
these bodies 
(i.e. career 
development 
opportunities, 
status of 
staff in public 
administration, 
empowerment of 
civil society)?

Identify where 
resource 
mobilisation and 
political incentive 
can be found

EXISTING ASSESSMENT TOOLS AND FRAMEWORKS RELEVANT 
FOR A CLIMATE CHANGE DATA ECOSYSTEM 
The United Nations Statistics Division (UNSD) and the United Nations Framework Convention on Climate 
Change (UNFCCC) are already contributing to developing a CCDE through the following tools and frameworks:

Environment Self-Assessment Tool (ESSAT) 
The Environment Self-Assessment Tool (ESSAT) is a tool developed in 2016 by the Expert Group on 
Environment statistics under the leadership of the United Nations Statistics Division (UNSD). The ESSAT aims 
to assist countries as they assess the state of environment statistics, collect their own environmental data and 
eventually develop their environment statistics programmes. Through the ESSAT, countries can assess the 
institutional and statistical dimensions for environment statistics. The institutional dimension evaluates the 



A PATH TO CO-ORDINATED CLIMATE ACTION   41

ENVISIONING A CLIMATE CHANGE DATA ECOSYSTEM

state of inter-institutional collaboration, data demands, dissemination methods and available resources. The 
statistical dimension of the tool assesses what statistics are relevant for the national context, who produces 
what statistics, whether produced statistics are available, and what are the main constraints to improve the 
statistical production (UNSD, 2016).  

Assessment tool for the Global Set of Climate Change Statistics and Indicators  
While the ESSAT covers a wide set of statistical topics relevant for climate change, there are some critical 
areas that go beyond the scope of the ESSAT such as adaptation. In response to that and in support of the 
Global Set of Climate Change Statistics and Indicators adopted by the United Nations Statistical Commission 
in 2022, UNSD is planning to develop an ESSAT-like tool to support countries strengthening the production 
of climate change statistics and indicators (UNSD, 2021). 

Enhanced transparency framework UNFCCC 
At the COP 26 in Glasgow, parties negotiated critical next steps to the Enhanced Transparency Framework 
(ETF), a framework with a relevant role in a climate change data ecosystem. The ETF enables the review 
process for the Paris Agreement and builds upon the collective experience of current measurement, reporting 
and verification (MRV) systems. It aims at building mutual trust and promoting the effective implementation 
of the parties´ commitments. Through the ETF, parties are expected to review the progress of their Nationally 
Determined Contributions (NDCs) and adaptation actions every two years. The ETF will demand close 
collaboration of reporting agencies and national statistical offices to ensure quality statistics are used to 
support the review process (UNFCCC, 2020; UNFCCC, 2021). 

HOW DO EXISTING TOOLS AND FRAMEWORKS CONTRIBUTE TO DEVELOPING A CCDE?  
The above-described assessment tools and frameworks can help develop a CCDE by operationalising some 
of the guiding principles for an effective CCDE. 

The ESSAT and the assessment tool for the Global Set of Climate Change Statistics and Indicators to 
be developed by UNSD can contribute to assessing key aspects for co-operation and co-ordination, for 
example, by evaluating who produces what statistics and whether these statistics are publicly available. 
Similarly, they can provide valuable information on, for example, resources and capacity building by identifying 
what resources are needed to produce which data and what capacities need to be strengthened for better 
production of climate change statistics and indicators. 

As a review process that brings together reporting agencies and national statistical offices, the ETF can 
contribute to transparency, openness and sharing by creating an enabling environment for connecting 
data users and producers and ensuring that data goes to the right places for reporting and climate action. 
Likewise, a robust ETF process can help incentivise commitments to secure resources for those areas of 
climate change data where funding and capacity are most needed. 

Despite the valuable contributions of existing and planned tools and frameworks to specific guiding principles 
of a CCDE, operationalising an effective CCDE requires assessing elements beyond those focusing on the 
data production side and the roles of government actors. The broader perspective of a CCDE needs to 
consider aspects of data use and dissemination and the roles of the private sector, civil society, academia, 
and other non-government stakeholders. There is a need also to assess how data is being used, what it takes 
to connect users and producers, what capacities need to be developed and how to do it strategically in a 
sustained way.
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Available at: www.paris21.org/ccde 

Contact the PARIS21 Secretariat at contact@paris21.org  

Visit www.PARIS21.org 

Follow PARIS21

      @contactparis21

      /company/paris21/

http://www.paris21.org/press2020
mailto:contact%40paris21.org%20?subject=
https://twitter.com/contactparis21?lang=en
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