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.About Climateurope2 
 
Timely delivery and effective use of climate information is fundamental for a green recovery and a 
resilient, climate neutral Europe, in response to climate change and variability. Climate services address 
this through the provision of climate information for use in decision-making to manage risks and realize 
opportunities. 
 
The market and needs for climate information has seen impressive progress in recent years and is 
expected to grow in the foreseeable future. However, the communities involved in the development 
and provision of climate services are often unaware of each other and lack interdisciplinary and 
transdisciplinary knowledge. In addition, quality assurance, relevant standards, and other forms of 
assurance (such as guidelines, and good practices) for climate services are lagging behind. These are 
needed to ensure the saliency, credibility, legitimacy, and authoritativeness of climate services, and 
build two-way trust between supply and demand. 
 
Climateurope2 aims to develop future equitable and quality-assured climate services to all sectors of 
society by: 
• Developing standardization procedures for climate services 
• Supporting an equitable European climate services community 
• Enhancing the uptake of quality-assured climate services to support adaptation and mitigation to 

climate change and variability 
 
The project will identify the support and standardization needs of climate services, including criteria 
for certification and labeling, as well as the user-driven criteria needed to support climate action. This 
information will be used to propose a taxonomy of climate services, suggest community-based good 
practices and guidelines, and propose standards where possible. A large variety of activities to support 
the communities involved in European climate services will also be organized. 
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Executive Summary 
This policy brief presents recommendations for enhancing the scientific quality, policy relevance and 
political legitimacy of climate services (henceforth CS) through standards. It presents five lessons and 
options to strengthen the quality of CS for producers, policymakers, and standardization bodies: (1) A 
broad range of quality criteria is needed, including scientific credibility, political relevance and 
legitimacy; (2) CS quality can be enhanced by engaging with diverse knowledge systems; (3) CS quality 
can be enhanced by tailoring CS to potential users in the public sector; (4) trust in CS can be enhanced 
by open, equitable, transparent, and accountable processes, and public accountability of agencies; (5) 
the use of CS and standards can and must be enhanced by climate adaptation regulation. 
 
 
 

Keywords 
Climate services (CS), policymaking, policy relevance, public sector, quality assurance, standards. 
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1 Introduction  
 
CS have been developed to support public decision-making by providing ‘usable’ information for 
adaptation policies. They encompass data, products, and processes, as well as their social and human 
dimensions.  
 
Quality assured data sets and toolboxes have been delivered by international bodies such as the World 
Meteorological Organization (WMO) and the European Commission’s Copernicus Programme. 
However, it has become evident that improvements in scientific quality alone do not increase the 
salience and use of CS on the groundi. To increase their use in decision-making, “CS should be science-
based, user-centered, designed with transparent and collaborative processes, delivered in a timely and 
accessible fashion, and for public services also sustainable and equitable.”ii  
 
For this purpose, the specific needs and demands of the target audiences are to be addressed. For 
instance, the public sector is a distinct type of climate service user. As their role is to provide public 
goods rather than private goods, their needs differ from those of companies in the energy sector or 
insurance, for example.  
 
This policy brief presents key lessons from a three-part study on the quality assurance of CS for the 
public sector. The study involved (1) a review of the literature on quality control and co-production in 
climate sciences and adjacent social scientific literatureiii; (2) an analysis of existing standards and 
guidelines on quality assurance processes and stakeholder engagement from the International 
Organization for Standardization (ISO), the European Committee for Standardization and the European 
Committee for Electrotechnical Standardization (CEN-CENELEC),  WMO, and Copernicusiv, and best 
practices reported by EU-funded projects on CS that involved public administration organizations in 
their consortiav; (3) 24 interviews with climate service producers, users, and user-producers from the 
public sector including at the national (n=15), regional (n=1), and municipal (n=8) levels from six 
European countriesvi. The research questions guiding our study were: 
 

➢ What forms of quality assurance are used or recommended by agencies and other institutions 
and projects? 
 

➢ What processes of quality assurance can be formalized, upscaled and standardized, and what 
processes are place or context-based and need to be embedded in local practices, cultures and 
traditions?  

 
We conclude with five lessons and options for CS producers, policymakers, and standardization bodies: 
(1) A broad range of quality criteria is needed, including scientific credibility, political relevance and 
legitimacy; (2) CS quality can be enhanced by engaging with diverse knowledge systems; (3) CS quality 
can be enhanced by tailoring CS to potential users in the public sector; (4) trust in CS can be enhanced 
by open, equitable, transparent, and accountable processes, and public accountability of agencies; (5) 
the use of CS and standards can and must be enhanced by climate adaptation regulation. 

2 Glossaryvii 
CS: The provision of climate information in such a way as to assist decision-making. The provision 
of service includes appropriate engagement from users and providers, is based on scientifically 
credible information and expertise, has an effective access mechanism and responds to user needs. 
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Quality: The degree to which a set of characteristics inherent to a climate service fulfills specified 
requirements. 
 
Quality assurance: Processes for providing confidence that quality requirements will be fulfilled. 
 
Standardization: The process of building consensus across stakeholders, coordinated and structured 
by a standardization body, and leading to standards and guidance documents that benchmark 
products, processes, and services.   
 
Standards for quality assurance: Rules of procedure to assure the quality of CS. They establish 
minimum requirements to assure diverse criteria of quality besides scientific credibility such as 
salience and legitimacy of the service provided.  
 
Credibility: The scientific quality of CS.  
 
Salience: The relevance and usability of the CS for decision-making. 
 
Legitimacy: The quality of the interactions between CS providers and users (inclusiveness, balance, 
fairness, public accountability, and transparency). Forms of legal legitimacy in terms of the fit to 
political regulations (including the division of responsibilities and tasks between CS providers and 
policymakers as users with a democratically legitimate mandate and legally binding regulation for 
evidence-based policymaking).  

3 Why quality assurance of CS matters 
 
CS are produced and provided to support decision-making by credible, salient and legitimate 
information. The provision of robust CS plays a central role in responding to impacts and cascading 
risks of climate changeviii, given the short time horizon, high level of uncertainty, and urgency of 
adaptation. Credible sources of climate informationix such as quality-assured CS are neededx as a 
robust foundation for decisions with long-term consequences (e.g., infrastructure and other high public 
investmentsxi).  
 
Quality assurance of CS mostly relies on traditional scientific processes, such as peer-review as the 
gold-standardxii. To support public planning, CS must be both scientifically sound and usable. For this 
end, quality of CS must be assessed according to its “fitness for function”xiii: Additionally, organizations 
like the WMO or the Copernicus Programme have been partially regulating the production and 
provision of CS by publishing guidelines on training and professional development, promoting the 
adoption of best practices, facilitating international and regional collaboration and committing to 
regular engagement with users and stakeholdersxiv. In practice, quality assurance is often conducted in 
an ad hoc and informal manner with variable outcomes. The goal of Climateurope2 is thus to inform 
the standardization of CS by taking a holistic perspective on both quality and CS.  

4 Challenges of assuring the quality of CS  
 
Quality assurance is a unique but critical task, presenting numerous challenges for both providers and 
users of CS. For the quality assurance of CS and their standardization, key challenges discussed 
throughout the Climateurope2 project are outlined below: 
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• There is flexibility in understanding how and why CS are credible, salient, legitimate, and usable, 

and how this understanding is achieved. These criteria are always affected by and embedded in 
the socio-political and cultural context in which they emerge. This makes formalizing and 
standardizing quality assurance processes difficultxv.  

• Additionally, knowledge quality is interpreted differently by various actors. Broad principles may 
not be applicable in all contexts of CS provision and usexvi.  

• Climate data-related guidance documents are available, although often incomplete and driven by 
needs of providers rather than usersxvii.  

• Existing standards and guidance documents “are limited to some components or aspects of CS, 
such as data management”xviii.  

• There are also no recognized guidelines for integrating technical and non-technical data for CS. 
Integrating diverse knowledge sources is key to transforming climate information into usable 
services, therefore processes that can support technical and non-technical data integration in a 
quality-assured way are key.  

The IPCC provides an illustrative example of the challenges that arise from establishing quality-
assurance mechanisms that can be applied in the context of CS. In response to external criticisms, the 
IPCC started to “revise and formalize its scientific quality-control procedures”, turning to a legal mode 
of governance and standardizing its rules and procedures for how knowledge was reviewed by expert 
and governments. This revision resulted in “the challenge of reconciling forms of scientific self-
organization with these newly formalized legal modes of coordination”xix. The formalization of review 
procedures contributed to increasing the political robustness of the IPCC performance; however, they 
also constrained the flexibility of the scientific processes. These examples suggest that information 
providers and users have distinct needs and expectations that must be reconciled when providing CS 
for public policymaking.  

5 The role of standards in quality assurance 
 
Climateurope2 describes standardization as “a multistakeholder consensus process aimed at building 
uniformity and interoperability and to create benchmarks”xx. To help support quality assurance 
processes, the provision and implementation of standards can help to navigate some of the challenges 
above. 
 
Importantly, all standards contribute, in one way or another, to assuring quality. However, standards 
for specific technical components and their quality cannot speak for overall quality. Standards for 
datasets, tools and user guidesxxi, for example, cannot contribute to making sure that adaptation 
measures based on those tools are considered fair for affected populations, or that the decisionmakers 
know how to prioritize potentially vulnerable territories or protect vulnerable groups. Technical 
standards are a prerequisite but not a determinant of successful and publicly supported climate action. 

The standardization of quality-assurance processes can help guarantee that salience and legitimacy, 
alongside scientific credibility, are properly understood and assessed. By creating shared reference 
points for users to navigate, standardization can minimize the impact of varying socio-political and 
cultural contexts in understanding salience and legitimacy of CS. Specifically, determining and 
establishing a minimum threshold to ensure CS are fit for purpose and meet the needs of diverse 
stakeholders is a necessary first stepxxii.  
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To help avoid different interpretations of knowledge quality, standards can provide clear parameters 
to support interpretation and aid assurance. No single framework will be sufficient but standardizing 
processes involved with the production and development of CS can support a more aligned 
understanding of what constitutes robust and reliable climate information. Currently, there are best 
practices, guidelines, and protocols that address different dimensions of quality (see Climateurope2 
deliverables 1.1., 2.4, 4.1, 5.3), which can be further synthesized. 

Establishing agreement on some quality criteria might be more plausible than on others. For example, 
on what constitutes scientific credibility than on what constitutes salience and legitimacy. But 
standards also involve “the generation of agreed-upon rules and a common script”.xxiii A helpful script 
can involve commitment to complementing formal standards – for example on technical details –with 
less prescriptive best-practice guidance documents that can be more flexibly integratedxxiv. Standards 
can thus establish commitment to giving symmetrical attention to the criteria of credibility, salience 
and legitimacy, yet allow a flexible approach to the assurance of legitimacy and salience.  

The next section presents our main research findings.  

6 Key Research Findings 
 
1. A broad range of quality criteria is needed, including scientific credibility, political relevance and 

legitimacy.  

The consulted documents, academic literature, and the interviewed public sector actors agree on the 
need to consider criteria besides scientific credibility to assess the value and fitness for purpose of CS. 
The following extract illustrates how one interviewee articulated various quality criteria in 
straightforward terms: 

Q: Is there any specific quality or attribute that you associate with a good CS? 

A: I would highlight the relationship between the CS and the population. From a technical point 
of view, that the information is available, it is processed, and a prediction is made, but then it 
needs to be compared with reality to see if the models align or not. However, that connection 
with the population — the ones who actually suffer the effects of climate, is fundamental. 
(Policymaker, regional government, Mediterranean European country) 
 

Main actors in the CS community (e.g. WMO, Copernicus) have made substantial progress in defining 
quality assurance, even if guidance on diverse quality criteria is often distributed across different 
documents and under headings other than quality.  
 

2. CS quality can be enhanced by engaging with diverse knowledge systems.  

Specialist knowledge and skills other than climate modelling can enhance the salience and legitimacy 
of CSxxv. A case in point is the role of social science specialists and methods in climate adaptation and 
the contribution to strengthening the salience and legitimacy of CS. Both ISO/TS 14092 and WMO 
guides acknowledge the relevance of the social sciences. ISO/TS 14092 indicates that social science 
experts should be included in facilitation teams leading the adaptation planning process. The WMO 
Guidance on Good Practices for CS User Engagement suggests a narrower role, stating that “social 
scientists should be included in the team of consultants in order to facilitate the interaction between 
users and climate scientists” (p.33). The WMO Step-by-step Guidelines for Establishing a National 
Framework for CS suggests the importance of conducting an analysis of political, economic, 
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sociocultural, technological, legal and environmental (PESTLE) factors, where social scientific skills and 
methods are relevant.  

Future guidance documents should pay more detailed attention to the diverse roles that social sciences 
and other specialist areas can play to help strengthening the usability, salience and legitimacy of CS. 
Existing best practice examples particularly focused on methods of stakeholder mapping and 
engagement include RESCCUE project deliverable 5.4 Enhanced communication system for stakeholder 
participation and B-WaterSmart project deliverable 5.1 Manual for stakeholder mapping and engagement. 
A future challenge is how diverse knowledge systems can be integrated and their quality assured.  

 
3. CS quality can be enhanced by tailoring CS to potential users in the public sector.  

Our study suggests there is no homogeneous group of users in the public sector. Given different levels 
of policymaking, different sectors, different mandates and contexts, the public sector includes a highly 
diverse group of users. Climate service providers – even from the public sector at the national level – 
have only limited knowledge of who their users are and risk failing to understand their information 
needs. We found cases of CS users that rely and trust agencies mandated by respective ministries 
rather than the national climate service. One interviewee explained: 

We have our own scientific research institutions that advise us on this topic. What we get from 
them is much less detailed [than the national climate service], but scientifically at the level we 
need. (Policymaker, national government, Central European country) 
 

It is often the case that there is no lack of information. The information available is tailored to the 
information needs and mandates of regulating agencies in different sectors (such as critical 
infrastructure, agriculture, environmental protection, etc.). Mirroring the multilayered decision-making 
structure at the vertical and horizontal level, available information and services are diverse, 
decentralized, and fragmented. What is needed are interorganizational units and networks for 
integration of available information.  
 
To illustrate the German context, Figure 1, below, shows the institutional fragmentation in federal 
countries (Bundesoberbehörden, to the left), and the number of research agencies mandated by 
federal ministries (to the right) mandated to provide them with information. 
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Fig 1. Representation of the German Climate Change and Adaptation Network (elaborated by 
Julian Bräuer). 
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4. Trust can be enhanced by open, equitable, transparent, and accountable processes, and public 
accountability of agencies.  

Empirical findings indicate that political effectiveness and public trust cannot be reduced to a function 
of the breadth and depth of scientific consensus alone. As responses to the so-called ‘climategate’ 
affair show, public trust in experts is also related to the performance and persuasive power of the 
people and institutions who speak for sciencexxvi. What matters is also the performance and the ways 
how experts react and respond to public scrutiny rather than the content and quality of science only. 
Trust thus is a function of the relation with the public: a willingness to show why experts should be 
believed (“show your work”) and how the public is invited to ask questions. 

The extract below shows how one of our interviewees described the open, transparent and 
accountable process through which a regional government acquired and installed an Early Warning 
System (EWS) in several municipalities:  

 
Staff from our department attended meetings with the external company to assess the pros and 
cons of the service. They analyzed how the EWS responded during specific events, went on-site, 
and spoke with local municipal staff to see whether the tool was effective in issuing alerts and 
whether those alerts were appropriately identified. In the process of reviewing, calibrating, and 
operating the tool, all parties are involved. (Policymaker, regional government, Mediterranean 
European country) 
 

The WMO Guidance on good practices for CS user engagement distinguishes between different forms of 
engagement, from “passive” to “active” engagement. The extract above illustrates what “active 
engagement” might look like. 
 
5. The use of CS and standards can and must be enhanced by climate adaptation regulation.  

The use of CS and the compliance to standards can and must be strengthened by the development of 
effective legal mechanisms. In some EU countries and policy fields, CS, standards, and political 
regulation are aligned in an efficient way: 

It is compulsory for our municipalities to measure their carbon footprint. In that case, we ask 
them to do it using a specific standard. (Policymaker, national government, South-Eastern 
European country) 
 

However, standard development by itself neither automatically leads to adoption nor to regulatory 
change. For instance, although the ISO/TS 14092 standard on climate adaptation for municipalities 
has been available for several years, it is not necessarily used by policymakers on the ground: 

We know that ISO standards on adaptation for municipalities exist, but we don't really use them 
in our legislation yet. (Policymaker, national government, South-Eastern European country) 

7 Takeaway Lessons 
 

Finding Lessons for stakeholders 
CS providers: Develop rules of procedure for 
assuring legitimacy and salience of CS. 
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1. A broad range of quality criteria is needed, 
including scientific credibility, political 
relevance and legitimacy.  

Policymakers: Enroll in and monitor 
standardization processes to ensure your needs 
and decision-making procedures are considered. 
 
Standardization bodies: Include CS users as early 
as possible to jointly develop rules of procedure 
for assuring legitimacy and salience of CS. 
 

2. CS quality can be enhanced by engaging 
with diverse knowledge systems.  

CS providers: Identify roles for diverse 
knowledge systems in the design, delivery and 
assessment of your services. 
  
Policymakers: Develop networks of diverse and 
pertinent expertise to enhance and complement 
existing quality-assurance capabilities. 
 
Standardization bodies: Suggest a broader range 
of methods that can be used in CS development 
and quality assurance.  
 

3. CS quality can be enhanced by tailoring CS 
to potential users in the public sector.  
 

CS providers: Identify who is the user group of 
CS; recognise their decision-making contexts 
including information needs, mandates and 
institutional/legal regulations. 
 
Policymakers: Establish interorganizational units 
and networks for integration of available climate 
adaptation-relevant information. 
 
Standardization bodies: Identify areas where 
needs for CS (knowledge gaps) exist and areas 
where they are already being provided. 
 

4. Trust can be enhanced by open, equitable, 
transparent, and accountable processes, and 
public accountability of agencies. 

CS providers: Continue developing mechanisms 
of user and stakeholder engagement. 
Strengthen communication channels with 
service beneficiaries beyond the direct users of 
information systems.  
 
Policymakers: Identify knowledge needs as well 
as areas where capacity building is needed.    
 
Standardization bodies: Develop criteria to 
evaluate user and stakeholder engagement 
mechanisms.  
 

5. The use of CS and standards can and must 
be enhanced by climate adaptation 
regulation.  

CS providers: Comply with climate law, 
remaining flexible to different legal 
requirements in different national contexts. 
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Policymakers: - 
 
Standardization bodies: Monitor the demand for 
and use of standards and readjust if necessary. 
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