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Abstract
Adaptation has become a priority in global climate change governance since the adop-
tion of the Cancun Adaptation Framework and the Paris Agreement. Adaptation to climate 
change has been increasingly recognized as a multi-level governance challenge in both the 
United Nations Framework Climate Change Convention (UNFCCC) regime and academic 
literature. This recognition often includes, explicitly or implicitly, the role that learning can 
play across governance levels to accelerate and scale up responses to address adaptation 
challenges. However, there is no comprehensive assessment in academic literature of how 
multi-level learning has been considered in the UNFCCC regime, what the enabling factors 
are, and the outcomes of such learning. Drawing on approaches suggested by multi-level 
governance and learning literature, this paper seeks to fill this knowledge gap by focusing 
on the ways in which the UNFCCC multilateral process enables multi-level learning for the 
governance of adaptation and how it could be enhanced. This will be accomplished through 
a legal–technical analysis of the enabling factors of multi-level learning in the governance 
of adaptation under the UNFCCC. Qualitative research methods have been applied for the 
thematic analysis of selected documentation, complemented by interviews and personal 
observations of adaptation negotiations in the UNFCCC and the Paris Agreement. Results 
are presented according to three research questions oriented to understand how institutional 
design of adaptation under the UNFCCC enables multi-level learning; the learning strate-
gies adopted across levels of governance; and the way the UNFCCC regime understands 
the contribution of multi-level learning for adaptation outcomes.
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1 Introduction

The Intergovernmental Panel on Climate Change (IPCC) has repeatedly stressed the need 
to accelerate the depth and breadth of the global response to climate change across scales 
and levels of governance (e.g. de Coninck et  al., 2018; Pörtner et  al., 2022). The adap-
tation response requires not only the scaling up of technological measures, but also the 
development, testing, and transference of adequate policy measures across countries and 
the creation of economic and social conditions to enable change and transformation (Pauw 
& Klein, 2020).

Despite an initial emphasis on mitigation, adaptation has become central in the United 
Nations Framework Climate Change Convention (UNFCCC) process, and it has received 
an increasingly prominent position in the evolution of the international climate regime. The 
Cancun Adaptation Framework (CAF), adopted under the UNFCCC in 2010, and the Paris 
Agreement (PA), adopted in 2015, established the institutional framework for enhanced 
ambition on adaptation worldwide. The PA took another significant step forward in making 
adaptation an equal priority with mitigation, calling for stronger adaptation commitments 
from states and assessing progress periodically as part of the PA transparency framework, 
in addition to calling for more ambitious funding and technical assistance provided by the 
international community (Lesnikowski et al., 2017).

The multilateral adaptation regime that is emerging is built up of multiple parallel initia-
tives involving a range of actors at different governance levels determining climate change 
policy and actions (e.g. Böhmelt et al., 2014; Okereke et al., 2009); nevertheless, it remains 
strongly influenced by the UNFCCC mandate and process. Adaptation to climate change 
is a relatively recent policy domain across all countries, and there is much to learn within 
and across countries on how to design and put in place effective policies and how to design 
governance. We therefore agree with scholars who consider learning to be an important 
component in the governance of climate change adaptation (henceforth the governance of 
adaptation). Learning is recognized for its role in contributing to enhanced understand-
ing of the challenges posed by climate change and anticipating and adjusting the course 
of action (e.g. Pelling et al., 2008; Tschakert & Dietrich, 2010); accelerating and scaling 
up possible responses (Fünfgeld, 2015); for incorporating different views and perspectives, 
in particular from vulnerable groups (e.g. Jabeen et al., 2010; Naess, 2013); and as a key 
functionality of governance settings to enhance resilience and adaptive capacity (e.g. Pahl-
Wostl, 2009; Siebenhüner, 2008).

The scholarly literature has also recognized the role of learning in the UNFCCC con-
text, for example, to disseminate the results of science (Minx et al., 2017), as well as the 
need to reflect and learn about progress and how to overcome stagnation in the evolution 
of the global climate regime (Depledge, 2006; Gupta, 2016; Rietig, 2019). Furthermore, 
as described below, the UNFCCC process itself recognizes the importance of learning to 
promote adaptation.

Governance arrangements and institutions can enable learning (e.g. Collins & Ison, 
2009; Hackmann, 2016; Siebenhüner, 2008), and there is a small but growing litera-
ture exploring the role of learning in process and institutional design for adaptation (e.g. 
Huntjens et al., 2012; Pahl-Wostl, 2009; Sandström et al., 2020).

While the contribution of multi-level learning to institutional and policy design for 
adaptation is underscored in the scholarly literature and an important set of adaptation rules 
is defined by the UNFCCC, there is no comprehensive assessment yet of how multi-level 
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learning has been enabled by the UNFCCC regime, and how it can contribute to fulfilling 
its mandate and goals.

This paper seeks to address this knowledge gap by focusing on the ways in which the 
UNFCCC multilateral process enables multi-level learning for the governance of adapta-
tion and how it could be enhanced. Our empirical assessment consists of, on the one hand, 
a comprehensive legal–technical analysis to identify enabling factors for multi-level learn-
ing based on a review of UNFCCC documents related to adaptation since the inception of 
the UNFCCC process. On the other hand, we analyse the factors for enhanced multi-level 
learning within the governance system, and the adopted learning strategies. The research 
applies an analytical framework for the assessment of multi-level learning in the UNFCCC 
context, based on a review of academic literature and validated through the thematic analy-
sis of UNFCCC documentation.

The paper is structured as follows: Section 2 presents the analytical framework to assess 
multi-level learning for the governance of adaptation and the research questions guiding 
this paper. In Sect. 3, the methods used are described. The data and results are analysed 
in Sect. 4, and in Sects. 5 and 6 we discuss this study’s findings and contribution to multi-
level learning in the governance of adaptation research and draw conclusions.

2  Analytical framework

The notion of multi-level learning is linked to the conceptualization of multi-level gov-
ernance (Hooghe & Marks, 2010), which illustrates the interplay and overlaps of different 
jurisdiction levels in the governance of a particular territory. In this context, the govern-
ance of adaptation has been increasingly recognized as a multi-level governance challenge 
(di Gregorio et  al., 2019). Environmental and multi-level governance scholars have fre-
quently argued that adaptation requires a variety of stakeholders to take actions and deci-
sions across different governance levels (e.g. Armitage, 2008; Dewulf et al., 2015) and that 
institutional arrangements across levels, including the global and international levels, are 
key to delineating effective adaptation (Armitage, 2008; Vinke-de Kruijf & Pahl-Wostl, 
2016).

Multi-level learning in the governance of adaptation implies that learning takes place 
not only within, but also across, different governance levels. We understand this type of 
learning as the interplay of policy learning (Hall, 1993; Sabatier, 1988) and social learning 
(e.g. Reed et al. 2010) processes happening across different governance levels on policy-
relevant aspects of adaptation (Gonzales-Iwanciw et al., 2020).

The conceptualization of multi-level learning in the governance of adaptation as the 
interplay of social and policy learning leads to a focus on the interaction of different actors 
learning collectively and influencing the objectives and outcomes of the policy process. As 
stated by Sabatier (1988), different portions of the society or advocacy coalitions influence 
the policy agenda and their outcomes through their respective interests, capabilities, and 
belief systems.

The governance of adaptation literature when seeking to assess learning has focused 
on the factors likely to encourage or hamper learning processes and the outcomes of such 
learning (e.g. Armitage et al., 2018; Gerlak & Heikkila, 2011; Sabatier, 1988). Learning 
is tightly linked to the notion of change—incremental or transformational—to enhance 
performance or the ability to produce desired outcomes (Appelbaum & Goransson, 1997; 
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Henderson, 2002). Those changes are reflected as adjustments in the structure and func-
tioning of the governance regime itself (e.g. Armitage et al., 2018; Pahl-Wostl, 2009).

Social learning outcomes are outlined by through the following defining characteris-
tics: change in understanding has taken place in the individuals involved; this change goes 
beyond the individual and involves wider social units including communities of practice; 
and change occurs through social interactions and processes among actors in a social net-
work. The policy learning literature, on the other hand, discusses learning outcomes mainly 
in terms of policy change and the performance of policy measures in addressing desired 
outcomes (Conzelmann, 1998; Sanderson, 2002). Policy learning is fostered by provid-
ing the incentives for enhanced policy performance, institutional design and functioning 
(Dovers & Hezri, 2010; Sanderson, 2002), including enhanced capabilities for innovation 
(e.g. Capello & Faggian, 2005; Tschakert & Dietrich, 2010).

Most of the factors likely to influence learning processes and outcomes fit within a 
social network’s structure, its dynamics, functional domain, and exogenous factors or 
disturbances (Gerlak & Heikkila, 2011). Factors related to the structure are linked to the 
level of integration or fragmentation of the actors in an organization, the level of differen-
tiation of actors’ roles that encourage or hamper collaboration, information sharing, and 
the dissemination of learning and ideas (Vink et al., 2013). Factors linked to the dynam-
ics of the social network result from the frequency and intensity of actors’ interactions, 
the facilitative role of leadership, and the social demands and needs that shape a learning 
culture (Armitage et al., 2018; Gerlak & Heikkila, 2019).Factors that fit in the functional 
domain—for example, as information and communication technologies become avail-
able—change how critical information and knowledge is stored, processed, and shared, 
supporting and reshaping the learning culture. In addition, both the social and the policy 
learning literature recognize the role of exogenous perturbations, such as economic crises 
or climate-related impacts, altering social structures and dynamics, in ways that could pro-
mote learning.

Based on this discussion, Fig. 1 outlines the analytical framework applied for the empir-
ical examination of adaptation-related multi-level learning in the UNFCCC context. Man-
date and institutional arrangements resulting from key decisions in the UNFCCC context 
build the fundamental structure that enables multi-level learning. Working modalities is 
another category of enabling factor for multi-level learning. These are well established in 
UNFCCC decisions, like institutionalized gatherings for sharing experiences and report-
ing, and largely define the dynamics of interactions between the actors.

The structure of institutional arrangements can be described as a network of multi-
level learning nodes defined as institutionalized or informal arrangements of social and 
policy learning practices and routines occurring across governance levels (Gonzales-
Iwanciw et al., 2021). Multi-level learning takes place within, but also across, those nodes 
through network interactions, for example, a task force that combines agents’ knowledge 
and experience obtained at different governance levels through different institutionalized 
procedures. These nodes operate based on formal decisions from the UNFCCC or simply 
assume roles and functions informally depending on the demand of knowledge interactions 
and the dynamic of the social network.

We also consider as factors the learning needs and challenges of the general process 
of adaptation under the UNFCCC, and the learning needs of different negotiation groups 
resulting from the formal and informal interactions, for example—the information and 
knowledge needs to support adaptation in Small Island Development States (SIDS).

The learning strategies commonly used in the UNFCCC context across governance 
levels are assessed through potential changes in the cognitive, normative, and relational 
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dimensions of multi-level learning (Baird et  al., 2014; Huitema et  al., 2010). Learning 
strategies produce learning outcomes such as changes and adjustments in the knowledge 
base, organizational structure, and functioning of the governance regime as part of the 
emerging learning culture (Newig et al., 2010; Siebenhüner, 2008).

2.1  Research objective and questions

This paper’s objective is to better understand how the UNFCCC multilateral process, 
including the Paris Agreement, enables multi-level learning for the governance of adap-
tation and how it could be enhanced. The analysis of this is guided by the following 
questions:

 (i) How does the institutional design of adaptation under the UNFCCC enable multi-
level learning for the governance of adaptation?

 (ii) What learning strategies have been adopted and how they can contribute to multi-
level learning in the governance of adaptation under the UNFCCC?

 (iii) How does the UNFCCC regime understand the contribution of multi-level learning 
for adaptation outcomes?

3  Methods

Qualitative research methods have been applied for the thematic analysis of UNFCCC doc-
umentation, complemented by interviews and personal observations of UNFCCC adapta-
tion negotiations and the Paris Agreement. The study’s timeframe covers 2001 to 2020, 

Fig. 1  Multi-level learning in the governance of adaptation. The visualization describes an analytical frame-
work for the process of multi-level learning: A the enabling factors that influence the process including 
the mandate and institutional arrangements across governance levels and adopted working modalities; and 
learning challenges and needs of different groups B The learning strategies are assessed through changes in 
their cognitive, normative, and relational dimensions C The learning outcomes of the process are coded and 
analysed through the review process
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thus starting with the adoption of the Marrakesh accord that sparked the initiation of adap-
tation working plans in the UNFCCC context. This period is long enough to track relevant 
evolutions of multi-level learning and its enabling factors.

The analysis focuses on multi-level learning originating at the global level and linked to 
the UNFCCC multilateral process, such as processes conducted and followed up by UNF-
CCC bodies and expert groups. As further explained below, examining multi-level learning 
originating from the global process does not exclude learning taking place at other govern-
ance levels. Within the UNFCCC, the global and national levels are represented by default 
in a multi-level setting, given that the Parties are the constituencies of the UNFCCC pro-
cess itself and the UNFCCC process has put in place the mechanism to learn from experi-
ences acquired across different levels of governance.

Governance levels were defined in the following way: global (e.g., multilateral processes 
including UNFCCC); international (e.g., international organizations); regional (involving 
regional organizations and institutional arrangements, including geographic regions, e.g., 
the Andean region); national (e.g., national policy processes); and the local levels, includ-
ing local governments and communities.

Our research design with a focus on the global institutional setting has certainly limita-
tions for tracking multi-level learning in the governance of adaptation across levels of gov-
ernance. First, we assume adaptation across levels of governance is still strongly defined by 
UNFCCC rules and orientations. In particular, this omits important contextual information 
at local/national/regional levels that likely involve an even greater diversity of actors and 
networks. Furthermore, we cannot do a proper analysis of learning outcomes at the levels 
where they matter most—nationally and locally without more extensive field work at these 
levels.

3.1  The data

The primary data sample comprises 45 documents and 6 interviews with key players at the 
multilateral level, selected though purposive sampling (Robinson, 2013) to complement 
the analysis with additional empirical data and personal notes of direct observations of 
UNFCCC negotiations and body meetings included in “Appendix 1”. The datasets gener-
ated during and/or analysed during the current study are available from the corresponding 
author on reasonable request.

Documents for analysis were selected via systematic sampling methods (Koerber & 
McMichael, 2008); this involves including backbone documents, but also being open to 
new leads that may emerge during the analysis and consolidating the sample through the 
saturation of additional qualitative information during the data coding process. The docu-
ment sample includes key Conference of the Parties (COP) decisions; reports of the Sub-
sidiary Body for Scientific and Technological Advice (SBSTA), the Subsidiary Body for 
Implementation (SBI), the Adaptation Committee (AC), and the Least Developed Coun-
tries Expert Group (LEG); international workshop proceedings; and other selected reports 
and data (see Table 1 for an overview and “Appendix 1” for the extensive list of reference 
documents).

3.2  The analysis

The document analysis combines elements of content and thematic analysis (Fereday & 
Muir-Cochrane, 2006). The analytical framework was refined through an interactive hybrid 
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process of inductive and deductive thematic analysis integrating data-driven codes with 
theory-driven codes. The theory provided the thick structure of the analytical framework, 
but not the specific terminology as this was adapted to better link to the multi-level learn-
ing process in the UNFCCC context. Thus, the resulting coding tree (see “Appendix 2”) 
maintains the analytical framework’s key concepts and logic sequence but integrates addi-
tional categories resulting from inductive coding.

As learning is not a term frequently used in the reviewed documents, we have applied 
the wisdom hierarchy (Rowley, 2007) or DIKW model—data, information, knowledge, and 
wisdom—to identify learning categories and codes.

4  Results

The results are presented according to the three research questions and aligned with each 
element of the analytical framework.

4.1  Enabling factors

The structure of UNFCCC institutional arrangements on adaptation includes UNFCCC 
bodies like the COP and the subsidiary bodies – SBSTA and SBI; the UNFCCC Secretariat 
and the AC; various institutionalized groups of experts, alliances, and partnerships with 
organizations outside the Convention; established knowledge platforms and institution-
alized workshops and gatherings taking place at the global and regional levels and other 
arrangements oriented towards providing services for the dissemination of information and 
knowledge products (see “Appendix 4”).

Four COP decisions described below provide the backbone for adaptation under the 
Convention (see “Appendix 3” for a detailed description of these COP decisions), each of 
them having potential to enable multi-level learning.

The least developed countries (LDC) work programme, adopted at COP 7 in 2001, 
was designed to address the special needs of LDCs regarding funding and technical 
assistance. The LDC work programme has served, among other things, to organize 

Table 1  Document sample

a. COP decisions COP decisions related to the LDC Work Programme (e.g., D5/CP.7); 
the NWP (D2/CP.11); the CAF (D1/CP.16); role and functions of 
the AC (D2/CP17); and the Paris Agreement (D1/CP.21); COP 
report serving as the meeting of the Parties to the Paris Agreement 
(CMA1)

b. Selected SBSTA and SBI reports SBSTA reports (Agenda item 3 on the NWP); SBI reports (Agenda 
item 7 Matters relating to Article 4, paragraphs 8 and 9, of the 
Convention)

c. LEG Reports Reports of the LEG
d. AC reports Annual reports
e. Workshops and outreach events Reports of the annual Focal Point Forum; NAP Expo and Adaptation 

Forum
f. Selected reports Selected technical and synthesis reports of SBSTA, the LEG, and the 

AC
g. Personal observations Report of the 18th AC meeting (Observers) and personal notes
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national capacities, international funds, and technical assistance for adaptation, includ-
ing guidance for the application of National Adaptation Programmes of Action (NAPAs) 
in LDC facilitated by the LEG (D28/CP.7; D29/CP.7; LEG 35 para 3).

In 2006, SBSTA adopted the Nairobi Work Programme (NWP) on impacts, vul-
nerability, and adaptation to climate change at COP 11, as a five-year programme to 
enhance understanding, knowledge sharing, and collaboration on adaptation (D2/CP.11 
ANNEX para 2), which are key enabling factors of multi-level learning. The NWP, after 
evaluation, received a renewed mandates under the CAF and the Paris Agreement. As 
described in more detail below, the NWP has engaged a broad range of organizations to 
contribute their knowledge and experiences to adaptation efforts worldwide and thus to 
multi-level learning.

With the CAF (COP 16) and the Paris Agreement (COP 21), the UNFCCC estab-
lished the guidance for countries to take on “enhanced actions and international coop-
eration on adaptation”. The CAF states that Parties put in place the “institutional capac-
ities and enabling environments for adaptation” (D1/CP.16 para.14 c). It invites all 
developing countries other than LDCs to put in place National Adaptation Plans (NAPs) 
and defines the functions of the AC and the LEG to promote, in a coherent manner, the 
implementation of adaptation and reporting progress to both subsidiary bodies yearly.

The Paris Agreement, for its part, put in place the Nationally Determined Contri-
bution (NDC) as a central mechanism to make progress towards its goal (PA, Art. 2). 
With NDCs, countries are encouraged to establish adaptation priorities and means for 
implementation, considering the institutional capacities and enabling environments for 
adaptation put in place by the CAF. To guide the implementation of NDCs, at COP 
24 in 2018, Parties agreed on a set of rules (the Katowice climate package) including 
the operation of a public adaptation-efforts registry maintained by the secretariat and 
additional provisions for the AC and the LEG to enhance the coherence of the work 
on adaptation, including the institutional arrangements for finance, technology develop-
ment, and transfer, and capacity building in line with their mandates (CMA.1, decisions 
10/CMA.1 and 11/CMA.1).

Two important sets of modalities for adaptation were established in the NWP (D2/CP.11 
Annex VI) and the Katowice climate package (CMA. 1). These include basic working 
modalities such as workshops and gatherings, expert groups, reporting modalities, submis-
sions, and web-based repositories. The Katowice climate package, for its part, defines a 
set of rules guiding NDC implementation, including the reporting and registry of Parties’ 
adaptation activities and the support provided to, and received by, Parties.

Analysing the UNFCCC mandate and institutional arrangements through a multi-level 
learning lens led to the identification of a network of multi-level learning nodes (see Fig. 2) 
further described below.

Multi-level learning has been enabled on one side through horizontal coordination, 
which has become more sophisticated with the deployment of the adaptation regime under 
the UNFCCC. Horizontal coordination was initially prompted by the interactions of the 
two subsidiary bodies SBSTA and SBI with SBSTA overseeing and conducting the adap-
tation agenda under the NWP (SBSTA 25 para. 15), and SBI guiding the LEG and the 
LDC work programme to ensure that LDC adaptation needs are adequately addressed. The 
SBSTA has also promoted coordination with other bodies and organizations under and out-
side the Convention—for example, introducing and disseminating the results of science to 
the NWP process in coordination with the IPCC—but also inviting other UN system bod-
ies to introduce other important considerations and synergies into the NWP process (e.g. 
SBSTA 29, para. 85).
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The LDC work programme itself is a node of multi-level learning (Fig. 2) in which the 
experiences of LDCs and the LEG on the implementation of NAPAs across local, national, 
and global levels have been gathered. With the Paris Agreement, the LEG is expected to 
assume a more prominent role, disseminating the experiences gathered by the implementa-
tion of NAPAs in the new context of more widely adopted NAP implementation processes 
(Report LEG 2020 para. 11; AC-SB 39 para. 24–25).

The AC and the NAP task force (central in Fig.  2) also form a multi-level learning 
node, putting in place the institutional arrangements and capacities for adaptation planning 
through NAPs and promoting and sharing experiences on adaptation across governance 
levels. The AC (D2/CP.17 para. 92–93) has become central in the coordination with rel-
evant organizations at different governance levels, including with both subsidiary bodies by 
the identification of concrete opportunities for scaling up adaptation (D1/CP.21 para 124, 
128).

The NAP task force has the potential to prompt multi-level learning through national 
implementation (AC-SB 47; AC-SB 47 para 51), technical assistance provided by NAP 
task force members and outreach events like NAP Expos. However, the empirical base 
around NAPs is still limited as stated by one of the interviewees. While the NAP mecha-
nism was approved in 2010 in Cancun, financing was only available in 2016 once the GCF 
became operational, so the countries are only beginning to have very initial experiences 
with their NAPs (I4).

Another feature supported by the structure of mandates and institutional arrangements 
is cross-level interactions with the intention to encourage learning from Parties’ and other 
stakeholders’ experiences gathered from adaptation actions and policies across different 
levels of governance. The NWP (Fig.  2 left) has triggered multi-level learning through 
action pledges proposed by partner organizations implemented at different governance 
levels and facilitated by active stakeholder engagement, established register procedures, 

Fig. 2  Multi-level learning nodes and networks: The figure captures multi-level learning nodes with a scope 
of several governance levels and relevance to different UNFCCC decisions. The overlaps of different dot-
ted spaces denote networks and interactions. A short description of each of the institutional arrangements 
included in the figure and their respective acronym is listed in “Appendix 4”
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and the focal point forum oriented to learning from experiences generated in the context of 
the NWP (e.g., SBSTA 25 para. 17; SBSTA 28 para 13; SBSTA 30 para.13).

The catalytic role of the NWP for enhanced action on adaptation has been frequently 
underscored (e.g., SBSTA 29 para 14). For example, at the end of the first five-year period 
of the NWP, SBSTA recorded 136 NWP partner organizations and 84 submitted action 
pledges (SBSTA 30 para. 13). Three years later, the number had almost doubled to 265 
NWP partner organizations and 175 action pledges (SBSTA 37 para. 13). The continuous 
engagement of different types of organizations, including underrepresented stakeholders 
such as indigenous groups (SBSTA 33 para. 15) has the potential to produce relational 
forms of multi-level learning. Nevertheless, as stated by an advocate interviewed—raising 
the voices of the most vulnerable are still high on the agenda of observer organizations 
(I1).

4.2  Learning strategies

In the case of learning strategies, we identified eight categories included in Fig. 3.
Making relevant information available at different governance levels is a central learn-

ing strategy on adaptation in the UNFCCC such as the collection and generation of data 
and information (1) on impacts, vulnerability, and adaptation (D2/CP.11 ANNEX para 2). 
Parties have often been encouraged to share relevant information (2) on impacts, vulner-
ability, and adaptation and to include that information in official reports and dissemination 
and public awareness efforts. The UNFCCC secretariat the Global Environmental Facility 
and other UN agencies are often requested to compile and share relevant information to 
advice negotiations and decision-making at different governance levels. The interviewees 

Fig. 3  Learning strategies: This figure includes the eight (see numbering) learning strategies resulting from 
the coding of the data. The dotted lines schematically describe a space defined by the governance levels and 
the cognitive, normative, and relational dimensions of multi-level learning related to each learning strategy 
(one colour associated with one strategy)
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recognize information and knowledge sharing as a central and continuous strategy applied 
to promote learning (e.g. I1, I6).

Analysing information and knowledge gaps and needs (3) is another strategy formally 
used at different governance levels. Parties are encouraged to report on gaps and needs 
concerning information, knowledge, and other means of implementation (e.g. LEG 35, 
pp.26–27). Regarding the learning needs of different groups, the Lima Adaptation Knowl-
edge Initiative (LAKI) put in place regional dialogues with Parties and other stakeholders 
to identify knowledge barriers that impede the implementation and scaling up of adaptation 
action. A former AC member recognised the role of the NWP in gathering and sharing 
relevant information “however everybody sharing information in web repositories can pro-
duce an info-dump, there is a need of other strategies to encourage learning” (I6, 18’-19’).

The UNFCCC bodies and other partner organizations are often requested to provide 
guidance (4) for putting in place concrete adaptation actions and better planning, monitor-
ing, and evaluation of adaptation policy measures (e.g. Report LEG 2020). As stated by an 
international NGO interviewed—the learning challenges emerge by the adoption of differ-
ent adaptation policy approaches (I5). Additional guidance and training is needed to facili-
tate the adoption of policy measures, those processes have often drawn on knowledge from 
groups of experts (5) in charge of compiling the best knowledge available, experiences, 
good practices, and lessons learned for preparing and refining guidelines, methods, and 
tools adjusted to national circumstances (e.g., PA Art. 2 para 2). In these cases, training 
activities (6) and validation with the engagement of different stakeholders across govern-
ance levels is a frequently used learning strategy.

The application of policy measures and actions (7) requires a set of cognitive, norma-
tive, and relational features and the engagement of different types of stakeholders, includ-
ing the local communities and thus multi-level learning. Conducted activities to exchange 
knowledge, experiences, and views (8) are desired in formats that allow dialogue and 
mutual learning across levels of governance, because such a process has the potential to 
better engage stakeholder participation and ownership.

More and more, there is a tacit recognition of the importance of local and indigenous 
knowledge, in addition to scientific knowledge, for applying and disseminating adaptation 
actions and good practices at the local and national levels, and engaging different views for 
policy design and scaling up solutions (D1/CP.16 para. 12). However, despite the recogni-
tion of the role of different types of knowledge, the data also signal remaining constraints, 
due to power asymmetries, and the lack of effective collaboration and mutual learning 
among the stakeholders. In the context of NAPs, for example, training provided by inter-
national organizations at the national and local levels has been confronted with the limited 
appropriation, stewardship of national actors for more integrative approaches and policy 
alignment” (I5, 28’).

4.3  Learning outcomes

The UNFCCC text repeatedly portrays expectations that information and knowledge shar-
ing on adaptation will lead to a better understanding of the causes and risks of climate 
change. The NWP, for example, is formulated in terms of improving “their understanding 
and assessment of impacts, vulnerability, and adaptation” and making “informed decisions 
on practical adaptation actions and measures” (see D2/CP.11 ANNEX para 1). The LDC 
work programme also underscores similar expectations, calling for “research programmes 
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on climate variability and climate change, oriented towards improving knowledge of the 
climate system” (D5/CP.7 para 7 vi).

At the end of the first phase of the NWP, Parties recognized progress on the first part 
of the work programme’s objective, which focuses on improving understanding (and thus 
learning), but saw less progress in the NWP’s second part:practical adaptation actions and 
measures (NWP Report 2008 para 16). The interviews underlined the fact that adaptation 
has become a priority in the last ten years and thus it is not surprising that adaptation has 
recently started to gain the needed momentum (e.g. I4, I6).

The scaling up of adaptation actions is another outcome that can be linked to multi-
level learning. Parties have adopted the CAF’s enhanced action on adaptation (e.g., D1/
CP.16 para.12) and enhanced ambition (e.g. PA Art. 6 para 8a), referring to the scale of 
implementation needed for adaptation to be effective across different levels of governance.

It is interesting to note that the changes in the discourse and approach towards adap-
tation in UNFCCC have removed some of the barriers to multi-level learning. Scholars 
have, for example, referred to the COPs in Copenhagen and Cancun as game changing in 
the North–South relations (Freestone, 2010; Hourcade et al., 2015), previous negotiations 
marked by strong divide among developed and developing countries, considered one of the 
major barriers to more open dialogue, multi-level collaboration, and learning (Depledge, 
2006).

The CAF is the central instrument for promoting enhanced actions on adaptation, envi-
sioned to be accomplished with a series of measures including the role and functions of the 
AC (D1/CP.16 para. 20) and the formulation of NAPs (D1/CP.16 para. 15–16). NAPs are 
oriented to facilitate policy replication through peer learning and technical assistance (AC-
SB 41 para. 84). The interviews underscore the NAP process function as a learning vehicle 
putting in place additional capacities at the country level for fostering adaptation (e.g. I2, 
I5, I6). As explained by an officer of a multilateral fund—the NAP is oriented to build on 
adaptation capacities already in place at the country level and reinforce those capacities 
mainstreaming adaptation in priority sectors and territories (I3).

The design and functions of institutional arrangements are expected to play a signifi-
cant role in ensuring the coherence and effectiveness of adaptation policies (e.g., D2/CP.11 
ANNEX para 2 (a); D1/CP.21 para 125; AC-TP2014 p. 9) which is an important outcome 
of multi-level learning. The CAF and the Paris Agreement put additional emphasis on 
reinforcing the global governance of adaptation, including the institutional arrangements, 
funding, and technical assistance to conduct the process (D1/CP.16; PA art.7). A former 
AC member interviewed states that there is “a need to enhance the coherence of different 
adaptation efforts, perceived as going in different directions, the CAF provided the orienta-
tion towards a more coherent process” (I6, 12’-13’). For example, the evaluation of imple-
mented adaptation projects can trigger learning linked to the capacities needed for better 
planning of adaptation across sectors as stated by a multilateral fund officer interviewed: 
“One of the lessons learned by the fund is that in addition to the capacities needed to with-
stand the impacts of climate change funded by the projects, we can use the projects to build 
resilience—adaptation is rather cross-cutting integrated across different sector activities” 
(I2, 15´-17´).

Another expected outcome of multi-level learning identified in the data is the need to 
increase the capabilities for innovation about adaptation across different levels of gov-
ernance. The reports of the AC recognize that innovation capabilities can be enhanced 
by “striving to reinforce the interface between science, policy, and practice…” (AC-SB 
49 para. 55). This collaboration, between actors, across science, policy and practice, is 
expected to contribute to the “sharing of data between relevant actors, encourage policy 
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learning related to best practices and common issues, and reallocate resources from opera-
tions and maintenance to innovation and addressing complex problems” (AC-TP2017 para 
32). Other references stress that innovation capabilities can be enhanced by facilitating 
public–private partnerships, introducing corporate-driven R&D, and facilitating endoge-
nous development of technologies through national innovation systems, using the existing 
channels for the dissemination of good practices.

5  Discussion

The objective of this paper is to understand how the UNFCCC enables multi-level learn-
ing for the governance of adaptation and how it could be enhanced. We chose to review 
the UNFCCC multilateral process of adaptation as an entry point to analyse multi-level 
learning in the governance of adaptation across levels of governance. The analysis carried 
out provides empirical evidence about the enabling factors for multi-level learning in the 
UNFCCC adaptation regime, the learning strategies adopted, and the way the UNFCCC 
regime understands the contribution of multi-level learning in relation to adaptation out-
comes. Learning outcomes as expected by the UNFCCC are analysed according to criteria 
highlighted in social and policy learning literature as presented in Sect. 2.

The paper describes multi-level learning originating at the global level and raises ques-
tions about its implications across other levels of governance. According to our data, there 
is a clear recognition in official documents and interviews about the importance of adapta-
tion learning in the UNFCCC context, for example, the role of the NWP contribution to 
the understanding of the potential impacts of climate change beyond science involving dif-
ferent type of stakeholders across levels of governance, as well as the potential role of the 
NAP process triggering policy learning across levels of governance. Moreover, the same 
data show the need for enhanced institutional coherence and effectiveness of the current 
adaptation regime to address its goals and fulfil its mandate.

Environmental governance and organizational learning scholars recognize multi-level 
learning as a key functionality of governance settings to enhance resilience and adaptive 
capacity (Gerlak & Heikkila, 2019; Pahl-Wostl, 2009; Siebenhüner, 2008). One of the cen-
tral questions underscored by these scholars has been how to maximize, through institu-
tional design, the adaptive capacity of human societies, bearing in mind likely but rela-
tively unknown impacts of global environmental change (Armitage, 2005; Huntjens et al., 
2012). These scholars have also argued that the performance of the governance system in 
terms of adaptation is an indication of its resilience and adaptive capacity (e.g. Adger et al., 
2005; Plummer & Armitage, 2010).

The analytical framework applied for this purpose resonates with a scholarly discussion 
about the factors and outcomes of learning in environmental governance settings (Armit-
age et al., 2018; Baird et al., 2014; Gerlak & Heikkila, 2011; Sanderson, 2002). Looking 
at the outcomes of the process brings us to the discussion about learning loops frequently 
mentioned in the learning literature (e.g. Gupta, 2016; Pahl-Wostl, 2009).

Our research fits within this broader discussion, the data gathered provide relevant 
examples of the potential adjustments needed at the level of institutional design in the 
international adaptation regime for enhancing multi-level learning, like for example further 
facilitating the opportunities of developing countries stakeholders and networks to learn 
from adaptation elsewhere; the importance to design multi-level learning to trigger cata-
lytic transformation towards enhanced resilience and the scaling up of adaptation across 
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levels of governance; the roll of multi-level learning in planning and evaluating adaptation 
across levels of governance.

6  Conclusions

Given the objective and questions of this research, one central conclusion is that analysing 
the enabling factors and outcomes of multi-level learning is a good entry point for under-
standing the potential, orientation, and learning loops of such learning as suggested by the 
concerned literature (e.g. Armitage et al., 2018; Pahl-Wostl, 2009). The three elements of 
our analytical framework, i.e. enabling factors, learning strategies and learning outcomes, 
provide a comprehensive picture of multi-level learning for the governance of adapta-
tion, including a better understanding of the cognitive, normative, and relational dimen-
sions of such learning and its orientation towards enhanced performance to achieve desired 
outcomes.

Applying a multi-level learning lens to questions of institutional design opens the pos-
sibility to look at the dynamic of the social network, negotiations among different groups, 
and collaboration processes as the necessary elements for enhanced adaptive capacity 
across levels of governance. The identified factors are key for enhancing the performance 
of the governance system, achieving adaptation policy goals like adaptive capacity and 
resilience.

A fundamental assumption for our (and future) research is that learning can be assessed 
through changes in governance and its performance for achieving desired outcomes. How-
ever, given the complexity of the UNFCCC adaptation regime, it is difficult to attribute the 
changes and adjustments in the governance system solely to multi-level learning.

It was not within the scope of the paper to determine evidence for what learning has 
been gained across levels, due to the multilateral adaptation regime. The paper was rather 
oriented to analyse the institutional design as an enabling factor of multi-level learning. 
A legal–technical analysis of the text of adaptation under the UNFCCC and the PA was 
a necessary entry point to assess multi-level learning in the governance of adaptation. 
The analysis of UNFCCC documents over a considerable time span provided the basis for 
tracking the evolution of the adaptation regime and its potential to bring multi-level learn-
ing. Nevertheless, we consider it is essential to do further analysis at other levels of gov-
ernance, testing our principal findings and assumptions about multi-level learning in the 
governance of adaptation and how this plays out in practice over time.

Future research can aspire to assess the outcomes of multi-level learning as applied 
across levels of governance, including the national and local levels; and obtain additional 
empirical evidence about how and (how well) multi-level learning nodes work concerning 
adaptation policy processes and achieving adaptation goals.

Appendix 1

See Table 2.
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Interviews 

I1 International NGO (Observer) 25/10/2021
I2 Multilateral fund 10/11/2021
I3 Multilateral development bank 16/11/2021
I4 International NGO (Observer) 01/07/2022
I5 International NGO (Observer) 21/07/2022
I6 Multilateral fund and former AC member 19/08/2022

Personal notes and participation in observer reports

P1 AC 18RINGO Report RINGO Report of the observer group to the 18th meeting of the Adaptation 
Committee.

P2 CAS 2021 Climate Adaptation Summit hosted by the Netherlands 25–26 January 20021, 
Personal Notes 

Appendix 2

See Table 3.

Table 3  Code structure

Elements of the ana-
lytical framework

Code group Codes 

A. Enabling Factors
(11) Institutional 

framework
(111) mandate to 

UNFCCC bodies 
e.g. mandate to the COP, mandate to SBSTA, NWP, CAF, 

AC, LEG,…
(112) institutional 

arrangements 
e.g. Activities of Parties, NWP Partner organizations, 

expert groups, regional centres, platforms, national 
focal points, vulnerable local communities, 

(12) working modali-
ties

(121) Stablished pro-
cedures 

e.g. Stakeholder engagement, nomination procedures, 
reporting, submissions, meetings and workshops

(122) Adaptation 
working modalities 

e.g. climate data and observations, climate models and 
scenarios, impact and vulnerability assessments, adapta-
tion actions, methods and tools 

(123) Adaptation 
policy instruments 

e.g. NAPAs, NAPs, action pledges, National Communica-
tions, global stocktake,

B. Learning strategies 
(21) Learning strate-

gies 
(211) Aggregated 

learning strategies 
e.g. data and information collection, data and information 

sharing, knowledge dialogues
(212) explicit learning 

strategies
e.g. data collection, information sharing, collection of 

traditional and indigenous knowledge, sharing experi-
ences, extraction and dissemination of lessons learned, 
peer learning
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Appendix 3

See Table 4.

Table 4  Summary of adaptation under the Convention mandates

UNFCCC Decision Adaptation mandate

The Least Developed Countries work 
programme (D5/CP.7); 

In response to Article 4.9 of the Convention “Parties shall take 
full account of the specific needs and special situations of the 
least developed countries (LDCs) in their actions with regard to 
funding and transfer of technology”.

updated in the 2018 (D16/CP.24), to continue assisting LDCs in 
their adaptation efforts.

Nairobi work programme on impacts, 
vulnerability, and adaptation to 
climate change 

The NWP is outlined in ANNEX of D2/CP.11
This decision defines de objective, outcomes, scope of work and 

modalities of the NWP.
 The objective is twofold to enhance understanding about the 

implications of climate change and make informed decisions on 
practical adaptation actions.

 The NWP expected outcomes include enhanced capacity, 
enhanced information and knowledge management, integration 
of adaptation and international cooperation to manage climate 
risk.

 The programme of work comprises two thematic areas a) impacts 
and vulnerability and b) Adaptation planning, measures and 
actions, each with several action-oriented sub-themes.

 And the modalities of the programme comprise workshops, 
working groups, web-based repositories and different types of 
reports and submissions.

Elements of the ana-
lytical framework

Code group Codes 

(22) dimensions of 
learning

(221) cognitive learn-
ing 

e.g. new knowledge, increase the basis of scientific 
knowledge, 

(222) normative 
learning 

e.g. shifts in viewpoints, building of consensus, shifts in 
values and paradigms, 

(223) relational learn-
ing: 

e.g. building of relationships, enhanced trust; enhanced 
ability to cooperate

C. Outcomes 
(31) Expected out-

comes
(311) Increased under-

standing
e.g. about the impacts, means of implementation, gaps 

and needs of different stakeholders
(312) Enhanced action 

on adaptation
e.g. multi-level collaboration, catalyse action, scaling up 

of interventions 
(313) Increased effec-

tiveness of adapta-
tion policies 

e.g. effective policy integration, mainstreaming adapta-
tion, tracking adaptation, coherence 

(314) Enhanced capac-
ity for innovation

e.g. interface science-policy-practice, innovation plat-
forms 

Table 3  (continued)
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Appendix 4

See Table 5.

Table 4  (continued)

UNFCCC Decision Adaptation mandate

The Cancun Adaptation Framework The mandate is at (D1/CP.16, Section II).
The CAF invites parties to enhance action on adaptation:
 By putting in places institutional capacities and enabling environ-

ment for adaptation.
 It invites parties to formulate NAP and request the SBI to com-

pile modalities and guidelines on NAPs.
 Stablishes the Adaptation Committee and its functions and invite 

parties to submit on modalities and procedures for the Adapta-
tion Committee.

 Recognize the need for enhanced collaboration on loss and dam-
age.

D1/CP.21 and The Paris Agreement The mandate for adaptation is contained in the decision for the 
adoption of the Paris Agreement (D1/CP.21) and in Article 7 of 
the Paris Agreement which is also the Annex of D1/CP.21.

Within the Paris Agreement (Art. 7) Parties shall:
 Adopt a global goal on adaptation.
 Recognize that adaptation is a global challenge faced by all with 

local, subnational, national, regional and international dimen-
sions, and that it is a key component of and makes a contribu-
tion to the long-term global response to climate change.

 Recognize the importance of international cooperation on adapta-
tion recognizing the CAF and the need for systematic responses 
for enhancing the effectiveness and durability of adaptation 
actions.

Furthermore D1/CP.21:
 Parties are invited to communicate NDCs before COP 22, those 

NDCs might include adaptation components, it also stablishes 
the procedures for the global stock take.

 Provides additional mandates to the Adaptation Committee and 
the LEG on different aspects of the implementation of Art.7 of 
the Paris Agreement.

 Request the GCF to provide funding for the preparation of NAPs.
 Decides on the continuation of the Warsaw International Mecha-

nism for Loss and Damage.
 And decides to launch, in the period 2016 2020, a technical 

examination process on adaptation (TEP-A) under guidance of 
the Adaptation Committee;
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