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Abstract
With the adoption of the Paris Agreement on Climate Change, adaptation has become more visibly important for respond-
ing to the climate crisis. Countries are encouraged to put in place policy measures to implement their National Determined 
Contributions (NDC) including National Adaptation Plans (NAPs) to address the needs of adaptation across sectors and 
governance levels. Multi-level learning implies learning across international, national, and local levels of governance and is 
of particular importance to guide countries’ adaptation planning efforts and to enable them to benefit from the experience 
and lessons learned obtained at other levels around the world. The objective of this paper is to assess the contribution of 
multi-level learning to adaptation planning in Latin America by analyzing and comparing learning across levels in three 
illustrative cases in Latin America: integration of climate change adaptation in watershed planning in Bolivia, ecosystem-
based adaptation in Ecuador, and adaptation planning in small-scale agriculture in Honduras. The three research questions 
formulated cover the learning needs of adaptation planning, the structure and dynamic of the social network that enables 
multi-level learning nodes, and the strategies adopted by the stakeholders to learn on adaptation planning. In the three cases, 
adaptation planning functions can be enhanced through changes in multi-level learning nodes and the governance levels 
involved and through adjustments in the cognitive, normative, and relational dimensions of multi-level learning and the 
direction of such learning.

Keywords  Adaptation to climate change · Governance of adaptation · Multi-level learning · Adaptation planning · Latin 
America

Introduction

Since the adoption of the Paris Agreement, adaptation has 
gained prominence in the global response to climate change. 
The multilateral process of the UNFCCC and the academic 
community both increasingly recognize that adaptation is 
not only a locally circumscribed process of national con-
cern, but a multi-level governance challenge. This implies 
the need for enhanced coherence across different levels of 

governance to facilitate planning adaptation and learning 
(Amundsen et al. 2010; di Gregorio et al. 2019).

Integrating learning into adaptation is essential, as adapta-
tion constitutes a dynamic and iterative process that necessi-
tates continuous refinement, innovation, and flexibility (Adger 
2003; High et al., 2005). Learning is acknowledged for its 
role in deepening the understanding of climate change chal-
lenges, enabling the anticipation and adaptation of responses 
(e.g., Pelling et al. 2008; Tschakert, and Dietrich, 2010); for 
sharing and scaling up possible responses (Fünfgeld 2015); 
integrating diverse perspectives, particularly those of vulner-
able groups (e.g., Jabeen et al. 2010; Naess 2013); and as a 
key functionality of governance settings serving the purpose 
of resilience and adaptive capacity (e.g., Pahl-Wostl 2009; 
Siebenhüner 2008).

The assumption of this paper is that if learning for the 
sake of adaptation is taking place across levels of govern-
ance (henceforth multi-level learning), it will motivate and 
support countries to organize their own adaptation policies 
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and implementation processes and learn from other country 
experiences. Multi-level learning is encouraged, for exam-
ple, through international cooperation networks among 
different types of stakeholders across levels of governance 
(di Gregorio et al. 2019); the accumulation of knowledge 
by international and multilateral organizations about what 
works in terms of international cooperation and technical 
assistance (Vinke-de Kruijf, and Pahl-Wostl, 2016); and 
scaling up tested solutions through mechanisms of peer 
learning at local, national, and international levels (e.g., 
Fünfgeld 2015).

Furthermore, adaptation literature underscores that learn-
ing enhances the effectiveness of climate change adaptation 
policies (Huntjens et al. 2012), and enhances the adaptive 
capacity of governance systems (Diduck 2010), thus also 
contributing to institutional design and arrangements at dif-
ferent governance levels needed to support adaptation poli-
cies (e.g., Crona et al.,2012; Huntjens et al. 2012).

This paper examines how multi-level learning processes 
among stakeholders across different governance levels 
enhance capacities for adaptation planning, and what insti-
tutional arrangements are required to facilitate this process 
(Ison et al. 2015). We answer this question empirically by 
assessing multi-level learning in three selected cases in Latin 
America: the integration of climate change adaptation in 
watershed planning in Bolivia, ecosystem-based adaptation 
in Ecuador, and adaptation planning in small-scale agricul-
ture in Honduras. These cases were chosen because they 
represent diverse adaptation challenges and governance 
contexts, allowing for a comparative analysis of multi-level 
learning dynamics. Moreover, one of the authors has direct 
working experience in all three cases, providing in-depth 
knowledge of the institutional settings, stakeholder interac-
tions, and learning processes involved.

The paper is organized as follows. In the “Research ques-
tions and analytical framework” section, the theoretical 
background is described; the “Methods” section presents 
the methods; the “Results” section presents the results; and 
the “Integration and discussion of the results” and “Con-
clusions” sections cover the discussion of the results and 
conclusions.

Research questions and analytical 
framework

Multi-level learning is linked to the notion of multi-level 
governance (Hooghe et al., 2010) and has been defined as the 
interplay of policy learning (e.g., Sabatier 1988) and social 
learning (Reed et al. 2010) across levels of governance.

Social learning is frequently defined as a convergent 
change in stakeholders’ perspectives on a particular prob-
lem and its possible solutions, in light of both their own 

and other stakeholders’ views, interests, and positions with 
regard to the problem. Such learning achieves a change in 
understanding that goes beyond the individual toward collec-
tives and social networks (Ison et al. 2015; Reed et al. 2010). 
In contrast, policy learning is referred to as a mechanism 
to address typical questions of public administration, such 
as facilitating the adoption and transfer of policies (Benz 
2012), the adoption of new rules, or maintaining institutional 
memory (Getimis 2003).

Adaptation literature has also stressed the importance of 
multi-level learning in adaptation planning settings, and a 
central question in this research is how multi-level learning 
supports relevant policy processes that enhance the abil-
ity and performance of the governance system to deal with 
climate change challenges (Termeer et al. 2017). An entry 
point suggested by environmental governance scholars is to 
assess a set of institutional functions that together increase 
the adaptive capacity of a governance system (Gupta et al. 
2010).

Drawing on organizational learning, multi-level learning 
can be evaluated, analyzing the factors that foster learning 
and the outcomes of such learning (e.g., Armitage et al. 
2018; Gerlak, and Heikkila, 2011). The analytical frame-
work utilized for our empirical examination of multi-level 
learning and adaptation planning is presented in Fig. 1. The 
framework applied is designed to help understand this rela-
tionship by analyzing the roles of a network of multi-level 
learning nodes in relation to adaptation planning, examining 
the changes across the cognitive, normative, and relational 
dimensions of multi-level learning, and how these changes 
enhance adaptation planning functions.

The objective of this paper is to assess the contribution of 
multi-level learning to adaptation planning in Latin America 
by analyzing and comparing learning across levels in three 
illustrative cases in the region.

The empirical analysis of the selected cases is guided by 
the following questions:

–	 What are the essential learning requirements for key 
adaptation planning functions in the three cases?

–	 How are multi-level learning nodes structured within the 
social networks that facilitate adaptation planning in the 
selected cases?

–	 What learning strategies are employed in adaptation plan-
ning, and how do they vary across the three cases?

Multi-level learning nodes, defined as institutional-
ized arrangements of social and policy learning practices 
and routines across governance levels (Gonzales-Iwanciw 
et al. 2021), offer a valuable perspective on the structural 
factors that enable multi-level learning, including the role 
of networks in multi-level governance (di Gregorio et al. 
2019; Ziervogel et al. 2017). Understanding these structural 
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factors provides a foundation for analyzing the relationships 
between social units and organizations within the broader 
social network, particularly the interactions among diverse 
stakeholders and their influence on learning dynamics.

Multi-level learning is also assessed through changes in 
its cognitive, normative, or relational dimensions (Baird 
et al. 2014; Haug et al. 2011) influencing over time learning 
strategies applied for adaptation planning. Scholars high-
light differences between cognitive, normative, and rela-
tional. There is a fundamental difference between cogni-
tive learning, such as the acquisition of knowledge, and the 
normative dimension of ethical values, i.e., how individuals 
and organizations make judgments about right and wrong 
learning (Baird et al. 2014; Huitema et al. 2010; Munaretto 
et al., 2012). A typology of policy learning suggested by 
Huitema et al. (2010) outlines cognitive learning, linked to 
the factual learning without changing underlying norms, val-
ues, and belief systems; normative learning encompasses a 
change in norms, values, and belief systems; and relational 
learning results from enhanced trust and improved under-
standing of the mindsets of others.

Methods

The study relies on a comparison of three selected cases of 
adaptation planning in Latin America. Data collection, case 
selection, and a description of methods used for analyzing 
empirical data are described below.

Data collection

Document analysis and expert opinions obtained through 
semi-structured interviews serve as the primary data 
sources for this study. The document review (see Table S1 

in the supplemental materials) includes a curated sample 
of 49 policy documents, identified through systematic web 
searches and iterative selection, allowing for new direc-
tions to emerge during the review (Bowen 2009; Kemper 
et al. 2003).

To complement the findings from the document analysis, 
20 face-to-face semi-structured interviews were conducted 
between 2018 and 2022 with key stakeholders selected 
through purposive sampling (Robinson 2013). Given 
the limited number of interviews, they were strategically 
designed to provide targeted insights and triangulate key 
information. Interviewees represent a diverse set of actors 
across governance levels, including government officials, 
international and multilateral cooperation agencies, climate 
finance institutions, and civil society groups (see Table S2 in 
the supplemental materials). Additionally, representatives 
from international cooperation and climate finance institu-
tions provided regional-level perspectives relevant to one or 
more of the cases.

The cases

The selection of three different cases across Latin America 
reflects diverse sectoral entry points in National Adaptation 
Plans (NAPs), enabling a comparative analysis of multi-
level learning in adaptation governance. A key criterion 
for selection was the visibility of policy implementation, 
ensuring that adaptation measures are not only planned but 
actively executed, thus providing a concrete basis for analyz-
ing learning dynamics. Furthermore, the three cases involve 
middle-income countries with similar institutional capacities 
and constraints in the Latin America context and offer valu-
able insights into how contextual factors influence adapta-
tion processes and learning (Table 1).

Fig. 1   Multi-level learning and 
adaptation planning functions: 
Multi-level learning shapes 
adaptation planning functions 
through a network of learning 
nodes that perform specific 
roles, alongside the learning 
strategies employed by actors
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Integration of climate change adaptation in watershed 
planning in Bolivia

Water is a priority for Bolivia’s adaptation planning efforts 
as is highlighted in different official documents (e.g., PNC 
2017, NDC Bolivia 2022). Various internationally funded 
projects, including a basket fund of budgetary support and 
climate change funding, have accompanied adaptation plan-
ning efforts in the water sector (GEF 2007; SPCR Bolivia). 
International support and technical assistance have included 
capacity building processes for better planning of adaptation 
in priority watersheds (e.g., PDC Rocha) and the implemen-
tation of climate change adaptation projects in different sub-
sectors, including drinking water, irrigation, and watershed 
protection. Climate change adaptation has been integrated 
across levels of governance, including in the preparation 
of guidelines and tools for watershed plans and project 
design, the integration of climate change considerations in 
water governance (GAD CBBA 2015, AFD Bolivia), and 
strengthening hydrological measurements and modelling 
(BH Bolivia 2016). The resulting experience, mainstreaming 
climate change adaptation at the level of watershed planning, 
is relevant for reducing climate-related risk in the sector and 
for policy learning to extrapolate this experience to other 
subsectors and climate change adaptation policy in general 
(Lima-Quispe et al. 2021).

Ecosystem‑based adaptation in Ecuador

The experience of Ecuador in integrating adaptation together 
with other relevant processes of land use change and bio-
diversity conservation at different scales and territorial 
entities, including cities, key ecosystems, and indigenous 
territories, is noteworthy (Dupuits et al. 2022). Ecuador 
started the formulation of its NAP in 2015 with international 
support (e.g., NAP-GSP Ecuador). The country is imple-
menting Ecosystem-based Adaptation (EbA) in collabora-
tion with different stakeholders and international technical 
assistance in different types of ecosystems, including moun-
tain, coastal, and urban regions (e.g., CIIFEN 2019; PBA 
2017). The country has integrated EbA with its NAP that 
was conducted as a multi-stakeholder process addressing dif-
ferent sectors (MAE, UICN, and GIZ 2019). This approach 
addresses the protection of key environmental functions, 

including water sources, biodiversity hotspots, forests, and 
carbon sinks, and enhancing socio-ecological resilience 
(e.g., Baum et al. 2021). As it will be presented below, one 
of the challenges is to give EbA an institutional basis within 
adaptation planning in Ecuador. Multi-level learning in the 
governance of adaptation can support the policy processes 
needed for such integration.

Adaptation planning in small‑scale agriculture in Honduras

Reducing the vulnerability of small-scale agriculture is cen-
tral in Honduras’s adaptation planning efforts (e.g., SAG 
2015; Alianza Corredor Seco 2017). Climate change poses 
additional threats to already vulnerable rural livelihoods in 
key ecosystems in Honduras like the dry Corridor (Alianza 
Corredor Seco 2017, CABEI 2021). It is expected that cli-
mate change will affect rural livelihoods and agricultural 
value chains, including of food security crops like maize 
and beans, and export-oriented crops like coffee and cacao 
(Bouroncle et al. 2017; Donatti et al. 2019).

Adaptation efforts have been integrated within Honduras 
NAP endorsed by the Secretary of Environment in 2018 
(SERNA 2018) and received international climate funding 
to address the priorities linked to food security and value 
chain development (e.g., SPCR Honduras; NAP-GSP 
Honduras; CIF 2020). These projects consider issues such 
as better access of the farmers to technical and financial 
services, including the diversification of crops and rural 
livelihoods, water usage, and a series of adjustments along 
different activities of value chains and markets to ensure 
resilience of the system in the long run (Bouroncle et al. 
2017; Donatti et al. 2019). Agriculture policies require 
sophisticated forms of public–private coordination to man-
age climate risk and encourage technical assistance and 
innovation for small-scale agriculture, thus also requir-
ing the participation and learning of multiple stakeholders 
across levels of governance.

Research operationalization and data analysis

The analysis of the documents and interviews combines con-
tent and thematic analysis (Fereday, and Muir-Cochrane, 2006) 
with a mixed deductive and inductive coding of the data, and 
its organization into major themes and categories; see the 

Table 1   Summary of the selected cases

Country Sector Main approach

Bolivia Integration of climate change adaptation in watershed plan-
ning

Cross-level climate integration in water governance

Ecuador Ecosystem-based adaptation Nexus of adaptation and the socio-ecological settings
Honduras Adaptation planning in small-scale agriculture Climate resilience in rural livelihoods and value chains
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analytical framework in Fig. 1 and the coding structure in 
Table S3 in the supplementary material 1.

The study initiates understanding the learning requirements 
of adaptation planning functions, recognizing that adaptation 
is not solely a technical process but a governance challenge 
that demands continuous learning and institutional adaptation.

Adaptation planning functions are categorized based on 
similar research (Dixit et al. 2012; Füssel 2007) and UNF-
CCC guidance (LDC Expert Group (LEG) 2012) in six cat-
egories: coordination, knowledge base and prioritization, 
policy integration, funding, implementation, monitoring 
and evaluation.

Social network analysis (SNA) (e.g., Serrat 2017) was 
applied to examine and compare multi-level learning nodes 
across cases, analyzing their roles and positions within the 
social network. The examination identified different types 
of multi-level nodes: Policy nodes (P) are multi-stakeholder 
spaces oriented to define and put in place adaptation poli-
cies; knowledge nodes (K) are platforms or collaboration 
spaces oriented to enhance the science needed in the specific 
sector addressed; and implementation or innovation nodes 
(I) are multi-stakeholder spaces oriented to solve concrete 
aspects of implementation.

Using SNA tools such as Gephi, various network metrics 
(e.g., network diameter, degree centrality of nodes) were cal-
culated, and different distribution algorithms were applied to 
enhance network visualization (see Fig. S1 in Supplemental 
Material 2). The coding process identified the participation 
of different governance levels within these nodes and cap-
tured the direction of learning interactions.

Furthermore, the analysis focused on three key dimen-
sions of multi-level learning: cognitive, normative, and rela-
tional as defined above (see Table S3 in the supplemental 
materials 1). The coding also incorporated the learning cate-
gories from the DIKW model (data, information, knowledge, 
and wisdom) to guide the analysis (Rowley 2007).

Furthermore, we have adopted the following categoriza-
tion of governance levels for the analysis: global, includ-
ing, for example, UNFCCC and the Adaptation Committee 
facilitated activities; international, including activities and 
partnerships of bilateral and international agencies; regional, 
including regional programs and agencies; national, activi-
ties carried out by national agencies and with a national 
scope; and local, activities happening at different subna-
tional levels, including subnational regions, municipalities, 
and communities.

Results

This section presents the results in response to the research 
questions. The “Multi-level learning in adaptation plan-
ning” section analyzes the learning requirements of 

adaptation planning in the selected cases. The “Multi-
level learning nodes” section examines the configuration 
of multi-level learning nodes within the social network and 
their role in addressing adaptation planning functions. The 
“Multi-level learning strategies” section explores learning 
strategies employed by actors to enhance adaptation plan-
ning. The results are compared across the cases, focusing 
on the specific findings for each of the cases but also ana-
lyzing common trends and patterns about the contribution 
of multi-level learning to adaptation planning.

Multi‑level learning in adaptation planning

This study begins by examining the learning requirements 
of six adaptation planning functions, acknowledging that 
adaptation extends beyond technical solutions to encom-
pass a governance challenge that necessitates ongoing 
learning and institutional evolution.

Coordination

In all cases, learning is closely tied to cross-sectoral and 
cross-level coordination efforts. Cross-sectoral coordina-
tion requires enhanced institutional capabilities, including 
relational learning, to address overlaps and identify syner-
gies between different government departments for effec-
tive performance. In Ecuador and Honduras, NAP serves 
as the primary platform for cross-sectoral coordination, 
with relational learning playing a key role in strengthening 
coordination (interviews CS4 and IC6). In Bolivia, within 
the context of watershed planning, learning is essential to 
facilitate vertical integration across institutional functions 
and ensure budgetary alignment (interviews IC1 and FI1).

Knowledge base and prioritization

The three cases highlight distinct entry points for address-
ing the multi-level learning needs related to knowledge 
base and prioritization. In Bolivia, there is a need to inte-
grate climate change scenarios into hydrological balances 
to inform decision-making around watershed planning 
(BH Bolivia 2016). In Honduras, both national and local 
levels must learn how to enhance farmers’ coping capac-
ity and adaptability to new challenges (CGIAR 2014; 
INNOVA; interview IC7). In Ecuador, knowledge needs 
center around characterizing ecosystem functions to sup-
port decision-making (MAE, UICN, and GIZ 2019; Pro-
Cambio II; interview IC6). In all cases, gaps exist in the 
science–decision-making interface (interviews SC2, FI1, 
and IC3).
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Policy integration

The three cases highlight the need to share information and 
knowledge about methods and tools for integrating decision-
making across different sectors and levels of governance 
(interviews G1, G2, and IC6). In all the cases, policy inte-
gration involves cross-sectoral efforts to educate the stake-
holders, including decision-makers at the national and local 
levels, about the implications of climate change adaptation 
and possible solutions.

In the case of Bolivia, there is a need to learn about the 
application of adaptation tools at the national and local 
levels, like the integration of climate change adaptation in 
watershed planning instruments (e.g., SPCR Bolivia).

In the case of Ecuador, multi-level learning is needed 
across EbA stakeholders to enhance the capacities of munic-
ipal governments and territorial entities to better plan for 
the conservation and restoration of key ecosystem functions 
(e.g., UICN and GIZ 2019; CONDESAN 2021). The inter-
views in Ecuador highlight this need: “We have two separate 
processes that need to be streamlined, one to apply EbA with 
municipalities and a second one at the level of municipalities 
institutions to integrate climate change considerations at the 
level of territorial planning” (IC6).

In the Honduras case, multi-level learning is needed to 
strengthen the capacities of public agencies to integrate cli-
mate change adaptation in agricultural extension services 
to the farmers (SAG 2915; AECID 2018; CGIAR 2014; 
INNOVA). Relational forms of learning are needed among 
the stakeholders, including private sector agents present in 
value chains to facilitate the adoption of adaptation measures 
(IFPRI 2019; IFAD 2020).

Funding

In relation to funding in all the cases, multi-level learning 
is needed to enhance the capacities of national and local 
stakeholders to better access international climate funding. 
The conditions and rules that countries need to put in place 
to facilitate access to climate funding are evolving rapidly 
(interview FI4). Training programs prepared for that purpose 
attempt to, for example, enhance the capacities of financial 
institutions at the national and local levels to apply finan-
cial products in resonance with adaptation priorities (PNUD 
Guia Financiamiento Climático, PFA 2013).

In Bolivia and Ecuador, the experience around “water 
fonds” is generating opportunities for multi-level learning 
across regional, national, and local platforms. In Ecua-
dor, international funding supported well-designed busi-
ness models oriented to pay for water conservation and 
other ecosystem services like biodiversity and ecotourism 
(ProCambio II, interview IC6). The involvement of public 

stakeholders in these institutional arrangements is attracting 
the interest of Bolivian agencies (interviews IC1 and FI1).

Implementation

In the three cases, the experience obtained from interven-
tion models at the local level is relevant for analyzing the 
success factors and obtaining lessons learned for scaling up 
the intervention. In the three cases, multi-level learning is 
needed to refine successful intervention models and replicate 
those experiences in similar or different contexts.

In the case of Bolivia, for example, it is vital to make 
sure that the projects in the water sector are climate proof 
(PNC Evaluation 2013, 2017). Multi-level learning can con-
tribute to share this experience with other priority sectors 
(interview IC4).

In the case of Ecuador, multi-level learning is needed to 
showcase EbA as a possible planning approach to different 
stakeholders, including municipal bodies and national min-
istries (interview IC6).

In the case of Honduras, multi-level learning is needed 
for the adoption of an intervention model for agricultural 
resilience. Climate-smart agriculture (CSA) still needs to 
be tested as an implementation model (interview IC7). CSA 
combines agricultural extension service with new financial 
and non-financial services to encourage CSA by connect-
ing farmers to agricultural value chains (SAG CGIAR, SAG 
2015).

Monitoring and evaluation

In relation to monitoring and evaluation, the three cases 
implement M&E tools and guidelines with different grades 
of success. Multi-level learning can contribute to the effec-
tive application of M&E guidelines and tools. One of the 
challenges highlighted by different interviewees is the lack 
of a unified framework and indicators for tracking adaptation 
(e.g., interviews G3, G5, and IC4). In all the cases, M&E of 
adaptation demands enhanced capacities to translate climate 
change–specific knowledge and terminology to the specific 
needs of the sectors involved, linked to normative and rela-
tional forms of multi-level learning.

Multi‑level learning nodes

Between four and six learning nodes were identified for each 
case (see Table 2 and Fig. S1 in Supplemental Materials 2), 
divided into three types: policy oriented (P1, P2, P3, P4, 
and P5), knowledge oriented (K1, K2, and K3), and imple-
mentation oriented (I1, I2, I3, and I4) which are described 
further below.

The structure of the social networks (see Fig.  S1 in 
the supplemental materials 2) provides complementary 



Regional Environmental Change          (2025) 25:108 	 Page 7 of 14    108 

information about those multi-level learning nodes and 
multi-level learning processes taking place, inferring the 
potential for close collaboration or similar interest among 
different stakeholders in relation to climate change adapta-
tion, but also potential gaps or areas of lack of communica-
tion. The same Fig. S1 provides relevant information about 
which stakeholders play a more prominent role in adaptation 
planning and have the potential to highlight learning needs 
related to the identified planning functions.

Policy nodes build around a given policy or national plans 
fulfilling coordination and policy integration functions. In 
the case of Bolivia, the National Watershed Plan Coordina-
tion Platform (P1) has served as a sector-wide umbrella to 
promote dialogue and multi-level learning among the stake-
holders, including international cooperation and technical 
assistance (interviews G1 and IC4).

In the case of Ecuador, the NAP platform (PLANACC) 
(P3) fulfills cross-sectoral coordination functions and is cen-
tral to fostering the adaptation agenda at national and local 
levels (interviews G2 and IC6). Two other policy nodes—
the EBA Regional Program involving regional activities in 
Colombia and Ecuador (P3) (e.g., MAE, UICN, and GIZ 
2019) and a strategy to integrate climate change adaptation 
at the level of provincial strategies (P4)—build the landscape 
of policy nodes supporting EBA in Ecuador (interview IC6). 
In the case of Honduras, two collaboration platforms build 

the structure for policy development and multi-level learn-
ing: Interinstitutional efforts on adaptation in the dry cor-
ridor (P5) and the National Adaptation Plan platform (P6) 
(interview IC5 and CS4).

In Honduras, the interviews IC5 and CS4 recognize both 
the leadership of the Secretary of Agriculture in the coor-
dination of different programs and the limitation of gov-
ernmental actors to address all the needs and demands of 
agriculture and the farmers, due to the size and complexity 
of the agriculture sector (interview CS4).

For instance, in Bolivia, the PNC Coordination Platform 
(P1) plays a central role in shaping the adaptation agenda, 
driving multi-level learning in the water sector (interviews 
G1 and IC1). In contrast, Honduras features a more complex 
network, where the NAP Platform (P6), alongside the Sec-
retariats of Environment (SERNA) and Agriculture (SAG), 
and multilateral bank-funded activities, serves as the focal 
point for guiding the adaptation agenda and fostering multi-
level learning (e.g., SPCR Honduras).

While Bolivia and Ecuador exhibit a more normative 
policy formulation process, with a stronger influence from 
public organizations in shaping the agenda, Honduras stands 
out for its more cohesive multi-level learning network. In 
Honduras, all four identified nodes are interconnected, pro-
moting a more inclusive and dynamic learning environment 
(interviews G4 and G5). Notably, the participation of diverse 

Table 2   Multi-level learning nodes identified in the case studies

Integration of climate change adaptation in watershed planning in Bolivia
  P1 National Watershed Plan coordination platform (PNC) that involves different 

stakeholders linked to a central water sector policy implemented since 2007 
and supported by international cooperation organizations

  K1 Glacier melting and hydrological research activities have brought together dif-
ferent research institutes and international cooperation programs

  I1 Expert group of irrigation projects and climate change risks has brought 
together different experts in the field with the aim to integrate climate change 
adaptation considerations at the level of project guidelines

  I2 Collaboration group on business models for the protection of water sources
Ecosystem-based adaptation in Ecuador

  P2 EBA Regional Program conducted initially in Colombia and Ecuador is putting 
in place the methodological framework for the implementation of Ecosystem 
base adaptation in Ecuador

  P3 NAP Platform (PLANACC​) is receiving international support funded by the 
Green Climate Fund

  P4 Implementation group of climate change provincial strategies
  K2 Biodiversity and climate change research activities has brought different 

research institutes and international cooperation programs
  I3 Climate funding capacity building facilities

Adaptation planning in small-scale agriculture in Honduras
  P5 Interinstitutional efforts of adaptation in the dry corridor
  P6 National Adaptation Plan platform
  K3 Collaborative efforts about climate risk in the agriculture sector
  I4 Agriculture innovation hub



	 Regional Environmental Change          (2025) 25:108   108   Page 8 of 14

organizations in the Honduran case fosters more integrative 
solutions, where cognitive, normative, and relational learn-
ing are more effectively combined and applied.

Knowledge nodes have very similar settings in the cases 
analyzed, expanding the knowledge base for decision-mak-
ing. In Bolivia, a group of research institutions and projects 
with permanent support from international research pro-
grams, like tropical glaciers (Francou et al. 2003) has been 
expanding the cognitive base for decision-making (K1). 
Similarly, in Ecuador, biodiversity and climate change (K2) 
have motivated research institutions to produce and share 
relevant information about ecosystems, biodiversity, and cli-
mate change. In Honduras, concerns about climate risks in 
the agriculture sector (K3) have brought together a number 
of research activities (e.g., Bouroncle et al. 2017).

For example, in Bolivia, the research group focused on 
glacier melting and hydrology (K1) is highly specialized, 
with only a few bridging connections. Furthermore, there are 
limited links between this group and those working on busi-
ness models for water source protection (I2) (interview IC4), 
highlighting areas where integration is needed. In Ecuador, 
similar structural gaps emerge, where groups operating in 
different geographic regions (e.g., Andes and Amazon) and 
thematic areas (e.g., municipal development and biodiversity 
conservation) lack formal connections. Interview IC6 con-
firms that while provincial strategies and municipal plans 
should integrate EbA, the framework has not yet been for-
mally adopted by the government for territorial planning at 
the municipal level (interview IC6).

Implementation nodes gather practitioners from different 
organizations to share information and experiences, fulfill-
ing implementation functions. In Bolivia, we identified two 
nodes: an ad hoc expert group with the mandate to include 
climate change adaptation considerations at the level of irri-
gation projects guidelines (I1) and a group of organizations 
exchanging experiences about intervention models and fund-
ing schemes for water protection (I2) (interview IC4). In 
Ecuador, a group of organizations is collaborating around 
a school to develop capacities for funding climate change 
projects (I3) and in Honduras, an innovation platform for 
climate-smart agriculture is developing intervention models 
to support adaptation efforts at the level of small farmers and 
value chains (I4) (interviews IC and CS4).

Looking at the roles of multilateral and international actors 
in multi-level learning, we observe very similar settings in all 
three cases. For example, the GEF NAP Global Support Pro-
gram (NAP-GSP) supported the formulation and implemen-
tation of the NAP in Ecuador and Honduras with important 
implications in the way the NAP process is implemented, les-
sons extracted, and reported in both cases (NAP-GSP Ecua-
dor, NAP-GSP Honduras). The same is true for activities of 
the Climate Investment Fund (CIF) – Pilot Project for Climate 
Resilience (PPCR) in Bolivia and Honduras (SPCR Bolivia 

and SPCR Honduras) funding important sector-wide inter-
ventions and lessons learned (interview FI2). In the case of 
PPCR, learning is encouraged across levels of governance, 
including at the level of local communities, addressing gender 
gaps and the needs of the most vulnerable in project design 
and evaluations, but also bringing together practitioners across 
levels of governance to evaluate the outcomes and impact of 
interventions and learning (interview FI2).

Other national and local actors, including research and 
civil society groups, also play a significant role in multi-
level learning as knowledge nodes or bridging organizations, 
addressing new or less recognized themes and involving less 
represented groups (e.g., interviews CS1 and CS4).

Multi‑level learning strategies

Regarding learning strategies, the data reveal three key 
groups: (1) strategies focused on the collection and dissem-
ination of data and information, (2) strategies centered on 
acquiring and exchanging knowledge and experiences, and 
(3) strategies related to evaluation and reflection on progress 
achieved. Key results have been integrated in Table 3 at the 
end of the section.

The collection and dissemination of key data and infor-
mation on climate change trends and their potential impacts 
on various sectors and social groups is a fundamental strat-
egy for enhancing understanding of climate risks across 
the cases. This cognitive strategy is typically bidirectional 
between international/national and national/local levels, 
expanding the information and knowledge base necessary 
for developing and implementing adaptation policies and 
measures (e.g., BH Bolivia 2016; CATIE 2017).

Beyond data sharing, this strategy often includes iden-
tifying information gaps and launching targeted projects to 
address them, making the learning process increasingly uni-
directional from the national to the local level (e.g., BUR1 
Honduras). A critical component of this approach is the 
standardization of methods and data requirements, align-
ing scientific outputs with decision-making needs. However, 
significant gaps persist at the interface between climate sci-
ence and policymaking, particularly in ensuring that climate 
model results are comparable across scales and timeframes 
to effectively support decision-making across governance 
levels (e.g., interviews G1 and CS4).

Acquiring and sharing knowledge through “learning by 
doing” is a frequently mentioned strategy among stake-
holders, allowing them to gain practical experience and 
test intervention models (e.g., MMAyA 2013; PBA 2017; 
PROAMAZONIA). Multi-level learning is often promoted 
in a top-down, unidirectional manner from international and 
national levels, primarily as normative learning, involving 
the standardization, validation, and dissemination of meth-
ods, approaches, and tools. This process includes training 
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practitioners and expanding communities of practice at 
national and local levels to implement adaptation measures, 
evaluate their impact, and generate further learning (e.g., 
MAE, UICN, and GIZ 2019; CABEI 2021).

In all three cases, integrating climate change adaptation 
into sectoral planning requires the application of common 
approaches within national planning processes (e.g., LEG 
2012). For instance, in Bolivia, watershed plans serve as 

Table 3   Adaptation planning functions

Watershed planning in Bolivia Ecosystem-based adaptation in Ecuador Small-scale agriculture in Honduras

Coordination
(N ↔ L) Define roles 

and competencies
(I ↔ N ↔ L) Organ-

ize cross-sectoral 
coordination for 
water and sanita-
tion and irrigation 
projects

(N ↔ L) Involve 
different types of 
stakeholders, e.g., 
farmer associa-
tions, communities 
and water opera-
tors

(N, R) Stakeholder 
dialogue encour-
aged by the need 
to take action

(N ↔ L) Organize 
vertical integration 
with subnational 
governments

(N ↔ L) Involve 
different types of 
stakeholders, e.g., 
municipal entities, 
water funds and 
protected areas

(N, R) Participation 
in different dia-
logue spaces in the 
NAP platform

(N ↔ L) Integrate 
extension services 
across levels

(N ↔ L) Coordinate 
with the farmers

(I-N-L) Coordinate 
along priority 
value chains

(R) Promoting knowledge 
dialogues between local 
observers and meteorological 
services

Knowledge and prioritization
(I ↔ N) Expand 

the knowledge 
base about glacier 
melting, hydro-
logical balances 
and climate change 
scenarios

(I ↔ N) Standardize 
methods and data 
requirements for 
modelling

(N ↔ L) Knowledge 
dialogues between 
local practices of 
water governance 
(use and customs) 
and national water 
use regulations

(C) Conducting 
measurements 
and data collec-
tion, e.g., glacier 
melting

(N) Enhancing 
the coverage of 
key data and 
information for 
decision-making, 
e.g., hydrological 
balances in key 
watersheds

(I ↔ N ↔ L) Expand 
the knowledge 
base about ecosys-
tem services

(I ↔ N) Characterize 
ecosystems func-
tions and services

(I ↔ N) Test EbA 
and other tools for 
territorial planning 
at the local level

(C) Understanding 
key ecosystem 
functions and 
the application 
of EBA models 
including the 
social acceptance

(C) Analyzing 
information and 
knowledge gaps 
and needs in the 
NAP process

(R ↔ N ↔ L) 
Understand the 
impacts on food 
systems and small 
farmers

(N ↔ L) Identify 
coping strategies

(I ↔ N) Define data 
requirements for 
agricultural insur-
ance

(N ↔ L) Con-
duct knowledge 
dialogues between 
local practices of 
the farmers and 
agronomic science

(C) Enhancing the collection of 
agrometeorological data and 
forecasting

Policy integration
(I ↔ N) How to 

better integrate 
climate change 
into watershed 
planning

(I ↔ N) Apply tools 
for watershed plan-
ning

(N ↔ L) Knowledge 
dialogues between 
local practices of 
water governance 
(use and customs) 
and national water 
use regulations

(N) Integrating 
climate change 
adaptation and 
disaster risk reduc-
tion in watershed 
planning

(C, N) Applying 
tools and methods 
for integrating 
climate change 
adaptation in 
watershed plan-
ning instruments

(C, N) Extracting 
lessons learned 
at the level of the 
program

(I ↔ N ↔ L) Apply 
the EbA approach

(C) Conducting case 
studies for the 
integration of EBA 
with other existing 
frameworks, e.g., 
water fond and 
territorial planning 
entities

(R) Promoting 
dialogues with 
key stakehold-
ers to come up 
with institutional 
arrangements and 
implementation

(I ↔ N ↔ L) Apply 
the climate-smart 
agriculture (CSA) 
approach

(I ↔ N ↔ L) Apply 
the climate-smart 
agriculture (CSA) 
approach

(N ↔ L) Con-
duct knowledge 
dialogue between 
extension services 
and the farmers

(C, N, R) Developing and scale 
up of application models, 
e.g., resilient agriculture of 
climate-smart agriculture

(C) Extracting lessons learned 
by implementation of the 
program
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the primary policy instrument for adaptation planning (e.g., 
PDC Rocha 2015), while in Ecuador, the Ecosystem-based 
Adaptation (EbA) framework fulfills a similar role (inter-
view IC6, Programa ABE Manual de Líderes). The NAP 
process, adopted by all three countries, facilitates cross-
country comparisons and iterative learning, particularly at 
international and global levels. However, this learning is less 
prominent at the national and local levels, where practical 
implementation takes place.

Efforts to enhance relational learning—which fosters 
knowledge exchange and mutual understanding—are evident 
in all cases. This includes incorporating local knowledge 

into regional and national planning processes, increasing 
opportunities for multi-level learning between local stake-
holders and decision-makers. In Honduras, for example, 
agroclimatic platforms integrate small farmers’ climate 
observations with meteorological service data, strengthen-
ing the link between scientific and experiential knowledge 
(e.g., SAG CGIAR, interviews G5 and CS4). Similarly, co-
creation and dialogue-based learning approaches are used to 
combine traditional/local knowledge with scientific and aca-
demic perspectives (AECID 2018, pp. 44). However, inter-
views suggest that specific skills are essential for successful 
relational learning, particularly the ability to recognize and 

Multi-level learning levels: international (I), regional (R), national (N), local (L).
Types of learning: cognitive (C), normative (N), relational (R).
 ↔, ←, →, the main direction of multi-level learning.

Table 3   (continued)

Watershed planning in Bolivia Ecosystem-based adaptation in Ecuador Small-scale agriculture in Honduras

Funding
(N ↔ L) Define con-

current funding
(N ↔ L) Define 

the institutional 
arrangements, e.g., 
the protection of 
water sources

(C, N) Learn from 
sector-wide fund-
ing to mainstream 
adaptation in the 
sector

(R ↔ N ↔ L) 
Prepare projects 
oriented to climate 
funds

(N ↔ L) Define con-
current funding

(R ↔ N ↔ L) 
Identify and apply 
business models, 
e.g., water funds

(C, N) Train stake-
holder for funding 
proposals

(N ↔ L) Identify 
microfinance 
services for the 
farmers

(C, N; R) Develop financial 
products that integrate cli-
mate change adaptation

Implementation
(N ↔ L) Extract 

lessons from the 
experience in pri-
ority watersheds

(N ↔ L) Dialogue 
among differ-
ent groups, e.g., 
municipalities, 
local communi-
ties, irrigation 
associations, water 
utilities

(C, N) Training of 
operators, e.g., 
watershed plan-
ning consultants

(C, N, R) Promot-
ing knowledge 
dialogues, e.g., 
drought forecast-
ing involving local 
and indigenous 
knowledge

(N ↔ L) Extract 
lessons from the 
experience in 
priority sites

(N ↔ L) Dialogue 
with different 
groups, e.g., 
municipalities, 
protected areas 
administration, 
water fonds, indig-
enous groups

(C, N, R) Making 
guidance available 
for the application 
of EBA models

(N ↔ L) Extract 
lessons from the 
experience in 
priority crops and 
value chains

(N ↔ L) Dialogue 
among different 
groups, e.g., the 
private sector, 
small-scale farm-
ers, agricultural 
extension services 
to apply measures

(C, N) Enhancing farmers 
access to key information, 
e.g., climate information and 
early warning systems to cope 
with climate risks

(C, R) Compiling of best 
practices

(C, N) Training of trainers, 
e.g., the agriculture extension 
services

Monitoring and evaluation
(I ↔ N ↔ L) Define 

a set of adaptation 
indicators

(I ↔ N) Apply 
UNFCCC report-
ing guidelines and 
indicators

(N ↔ L) Translate 
climate change ter-
minology with the 
sectors involved

(C, N) Development 
of indicators in 
line with SDG

(I ↔ N ↔ L) Define 
a set of adaptation 
indicators

(N ↔ L) Define a set 
of EbA indicators

(I ↔ N) Apply 
UNFCCC report-
ing guidelines and 
indicators

(N ↔ L) Translate 
climate change ter-
minology with the 
sectors involved

(C) Collecting 
data about key 
ecosystem features 
like biodiversity, 
carbon storage 
and water, e.g., 
endangered spe-
cies (IUCN)

(I ↔ N ↔ L) Define 
a set of adaptation 
indicators

(I ↔ N) Apply 
UNFCCC report-
ing guidelines and 
indicators

(N ↔ L) Translate 
climate change 
terminology 
with the sectors 
involved

(C, N, R) Multi-stakeholder 
evaluation of the impact of 
interventions and lessons 
learnt at the level of programs
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value local knowledge as a legitimate and valuable source 
of insight (interviews CS1, FI1, and FI2).

Regarding the evaluation and reflective learning strat-
egy, assessing information and knowledge gaps is a common 
learning approach encouraged by the UNFCCC process and 
reflected in official documents (e.g., ENT Honduras, BUR1 
Honduras). This strategy is forward-looking, aiming to iden-
tify and address gaps in data, information, and knowledge to 
strengthen adaptation planning.

Additionally, evaluators have the opportunity to reflect on 
policy processes, assess what works and what does not, and 
share findings with stakeholders and decision-makers. How-
ever, a key challenge is that not all stakeholders fully partici-
pate in or are aware of these reflections and lessons learned 
(interview FI2), making this form of learning predominantly 
unidirectional, flowing from the local to the national level 
rather than fostering broader engagement.

There is limited evidence across the three cases that eval-
uative or reflective processes are systematically embedded 
and sustained over time among key stakeholders. Encourag-
ing a more participatory reflective process could be facili-
tated through multi-stakeholder planning platforms, such as 
EbA platforms (interviews IC6 and CS4). However, these 
efforts are often hindered by fragmented collaboration, insti-
tutional competition for climate funds, and the absence of 
coordinated governance, clear stewardship, and well-defined 
governmental policies (interviews IC1 and CS4).

Integration and discussion of the results

Multi-level learning is integral to adaptation planning, as cli-
mate adaptation requires coordinated action across different 
governance levels, sectors, and stakeholder groups. Effec-
tive adaptation planning depends on the ability of institu-
tions and actors to continuously acquire, share, and integrate 
knowledge across scales, from local communities to national 
and international decision-making bodies evolution (Newig, 
and Fritsch, 2009).

Multi-level learning facilitates the alignment of policies, 
the integration of scientific and local knowledge, and the 
development of adaptive capacities, ensuring that adapta-
tion strategies are contextually relevant, evidence-based, and 
responsive to emerging challenges. Without robust multi-
level learning mechanisms, adaptation efforts risk fragmen-
tation, inefficiency, and limited effectiveness in addressing 
complex climate risks (Gonzales-Iwanciw et al. 2023; Pahl-
Wostl 2009).

The examined cases illustrate how a network of multi-
level learning nodes, shaped around adaptation agendas, 
addresses the diverse learning needs and strategies in adap-
tation planning. Overall, the cases provide valuable insights 
into the cognitive, normative, and relational dimensions of 

multi-level learning (Baird et al. 2014; Huitema et al. 2010). 
The analysis highlights the challenges and opportunities for 
enhancing learning across different governance levels and 
underscores the need for improved coordination and col-
laboration to foster effective adaptation planning, which is 
not always the case due to competence and niche contribu-
tions in adaptation agendas, power asymmetries, and differ-
ent opportunities to participate in expertise building projects 
and networks (di Gregorio et al. 2019; Zelli 2011).

The structure of the social networks—specifically, the 
degree of interconnectedness and the centrality of key stake-
holders—has a significant influence on stakeholder partici-
pation and learning opportunities (di Gregorio et al. 2019). 
The level of collaboration, such as involving relevant actors 
in defining policy priorities, directly impacts the effective-
ness of learning across levels as underpinned by the litera-
ture (Bachofen et al. 2014). However, the analysis reveals 
structural gaps, such as the limited involvement of local 
actors, which hinder opportunities for multi-level learning 
(Fünfgeld 2015; Naess 2013).

The analysis of these networks reveals that the predomi-
nance of international technical assistance, which applies 
uniform methods and tools across the cases, shapes the 
involvement of different levels of governance and defines 
priority setting. However, challenges persist in coordinating 
and collaborating between various cooperation programs.

The cases reveal both commonalities and differences 
regarding the cognitive, normative, and relational dimen-
sions of multi-level learning in adaptation planning as pre-
sented in academic literature (Haug et al. 2011; Munaretto 
et al., 2012). Cognitive learning dimensions are primarily 
advanced by the need to expand the information and knowl-
edge base for informed decision-making. Normative learning 
is largely driven by the adoption of internationally defined 
adaptation frameworks, such as the technical guidelines for 
NAP (LEG 2012), as well as the evaluation of outcomes 
based on predefined criteria set by technical assistance agen-
cies and funders. Relational learning is linked to the interac-
tion between different actors with different backgrounds and 
experiences.

The findings also indicate that multi-level learning is not 
always reciprocal or bidirectional. In the case of normative 
learning, reflection on assumptions and imperatives typically 
occurs at the level of the agencies leading the processes, 
rather than across all stakeholders involved. This creates a 
significant gap, hindering deeper learning among national 
and local actors and limiting their capacity for agency, 
more autonomous actions, and transformations in adapta-
tion planning.

The cases point to limited participation in more relational 
forms of multi-level learning, such as reflective spaces and 
evaluations. Evaluations are often conducted by “experts” 
without actively engaging stakeholders in the reflective 
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process or allowing them to draw their own lessons learned. 
This gap has notable implications for the ownership, leader-
ship, and agency of local and national actors, further imped-
ing meaningful learning and change.

Conclusions

This research builds upon theories of multi-level govern-
ance and adaptive capacity, which emphasize the importance 
of governance structures and learning processes in effec-
tive adaptation planning (Crona et al., 2012; Huntjens et al. 
2012). By focusing on the network and structure of multi-
level learning nodes, as well as the cognitive, normative, and 
relational dimensions of learning, this study contributes to 
understanding how learning processes can be more effec-
tively integrated into adaptation planning frameworks.

As outlined in the “Methods” section, we chose to narrow 
our focus to specific sections of adaptation planning pro-
cesses rather than encompass the entire NAP in each case. 
While this decision may have restricted our capacity to fully 
capture all potentially significant aspects, it allowed for a 
more in-depth examination within a clearly defined scope.

The configuration of multi-level learning nodes and the 
governance levels engaged in these nodes offers valuable 
insights into how various planning functions within the 
governance system are carried out. This finding aligns with 
theories of multi-level governance (Hooghe et al., 2010; 
Newig et al., 2009), which stress the significance of inter-
governmental networks and the capacity of local actors to 
influence broader policy agendas. Our analysis shows that 
the structure and relationships among actors in these net-
works reveal not only the practical dynamics of adaptation 
planning but also confirm the relevance of governance as a 
complex, dynamic system of interconnected actors.

The learning strategies adopted by stakeholders across 
the cases demonstrate both common approaches and signifi-
cant gaps in the engagement of national and local govern-
ance levels, as well as the direction of multi-level learning. 
These findings resonate with the concept of “vertical frag-
mentation” in policy networks, where decision-making is 
often centralized, limiting the participation and influence 
of local actors (Zelli 2011). Addressing these gaps provides 
an opportunity to enhance multi-level learning in adaptation 
planning by reassessing how contributions at various levels 
are perceived and their implications for fostering ownership, 
agency, and deeper learning.

Our results further emphasize the need to evolve from a 
predominant focus on cognitive aspects of learning toward 
a greater emphasis on the normative and relational dimen-
sions. This evolution is supported by social learning and 
policy learning theory (Diduck 2010; Huitema et al. 2010; 
Huntjens et al. 2012), which posits that adaptation requires 

not only expanding knowledge but also altering norms and 
relationships among actors (Baird et al. 2014; Haug et al. 
2011; Huitema et al. 2010). The findings and also the litera-
ture coincide that while cognitive learning has been prior-
itized in many adaptation processes, addressing the norma-
tive and relational dimensions is crucial for fostering deeper, 
more sustainable learning outcomes across different levels 
of governance.

To deepen our understanding of how multi-level learn-
ing impacts the effectiveness of adaptation planning, fur-
ther empirical research integrated with real-world adapta-
tion planning processes is essential. This research should 
address theoretical gaps in the literature on governance and 
institutional change (Connor et al., 2004; Matthews 2013) to 
better understand how multi-level learning processes evolve, 
particularly in terms of power dynamics and the role of local 
actors in shaping adaptation strategies.
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