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Summary

The urgency and complexity of biodiversity and climate issues have led international bodies such as the
Intergovernmental Panel on Climate Change (IPCC) amdettgwvernmental Sciereelicy Platform

on Biodiversity and Ecosystem Services (IPBES) to produce comprehensive global assessments, and in the
case of IPBES also regional assessments which for some applications may be more relevant at national
levels. Hwever, the impact of this knowledge ultimately hinges upon who accesses it, how it is interpreted,
and through what channels it is disseminated nationally. Little comparative analysis has previously explored
these dynamics in a structured manner, a gathihaeport aims to fillThis report analyses how
biodiversity and climatelated scientific knowledge flows within the national policy systems of seven
countries: Armenia, Colombia, Democratic Republic of Congo, Finland, Germany, Hungary, and Spain. B
combining Social Network Analysis (SNA) with structured stakeholder surveys, the study provides a
detailed mapping of information flows, identifies preferred communication formats, and highlights the
factors enabling or impeding the effective integratisnientific findings into policy decisions at the

national level. Drawing upon survey responses from 225 national stakeholders across government
ministries, research institutes, NGOs, businesses, and media organizations, the analysis employed a suite o
guantitative and qualitative methods. These included network visualizations, detailed Sankey and chord
diagrams illustrating information pathways, and qualitative thematic coding of stakeholder views regarding
preferred channels and key enablers ofieffdéctowledge transfer.

We conceptualise the sciépodicy interface as a bidirectional system: policy priorities and constraints
inform scientific questions, while scientific synthesis informs policy design and impleriretitéion.
report we identifwho provides and who receives clibmoeliversity knowledge across actor groups and
countries, and we highlight where feedback channels appear thin or absent

Findings reveal three dominant configurations of national knowledge systems. In Germany and the
Democratic Republic of Congo, a highly centrdlisieshespokstructure allows rapid and authoritative
dissemination of official information, but simultaslyaunarginalises local authorities, businesses, and civil
society actors. Colombia and Hungary represent a more balanced apgprodgicoaghere ministries

share central positions with major NGOs or research institutes, facilitating greatematttabagieinks

with the private sector remain underdeveloped. Finland, Spain, and Armeniapekydeiitdc commons
structure, characterized by multiple influential actors and extensive knowledge sharing. While robust, these
systems risk forming exsive expert circles, limiting the participation of new or peripheral actors. The
report identifies critical issues arising from the communication formats through which knowledge is
disseminated. Countries relying predominantly on lengthy policy dodnawhréstently exclude
resourceconstrained actors, such as local municipalities and SMEs, who often lack the capacity to process
extensive texts. Digifidst platforms, prevalent in Finland and Colombia, extend geographical reach but
require substantidigital literacy, potentially side lining less technically equipped users. Direct and relational
methods (workshops, training, and informal dialogues), heavily employed in Hungary and Armenia, build
trust but limit participation to established networlesn 8piquely adopts a mixedmat strategy, utilizing

multiple communication channels concurrently; however, even in this balanced approach, actors lacking
formal institutional ties may still struggle to participate meaninyfutigs all cases, stakdpcs
emphasized consistent priorities for improving national sp@ingeinteractions. Respondents call for
scientific outputs that are clear, tailored to specific audiences, and accessible without sacrificing complexity.
There is strong demand forardperable, standardized data platforms that integrate diverse sources of
information. Furthermore, participants underline the importance of aligning scientific recommendations
with local feasibility, advocating for thepamuction of tools and approasheith onthe-ground
practitioners. Enhanced political capacity, ensuring that dewkens can interpret and utilize complex

global assessments (e.g., IPCC, IPBES), is considered essential. Stakeholders suggest structured trainin
programmes and cldastitutional responsibilities ("gatekeepers") to facilitate rapid policy uptake. They
also highlight the importance of breaking down sectoral silos, recommending more systematic integration
of biodiversity and climate objectives into broader policgackass finance, lande, and health. Finally,

longterm investment in effective science communication, environmental education,-tafue@eer

learning is consistently recognized as foundational for sustained societal engagement and transformative
policy action.
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These insights suggest concrete strategic avenues to strengthgrokcyeimterfaces nationally. Key
recommendations include targeted investment in dedicated brokerage capacities (e.g., tBKs, think
regional agencies), mandating ffaritnat dissemination of scientific findings (combining succinct policy
briefs, openly accessible data sets, and interactive engagement events), providing dedicated resources an
training for policymakers to navigate global assessment reports, exgilitatiyng vertical knowledge

flows between national and local governance layers, and establishing regular, transparent monitoring of
inclusion and knowledge uptake over time. Building on the empirical findings and stakeholder priorities
identified acrosthe seven case countries, this section outlines a practical roadmap of actionable steps.
These are designed to assist national policymakers, intermediaries, and supporting institutions in
overcoming current barriers to knowledge uptake and enablindfeatiree entegration of biodiversity

and climate science into policy proce¥geaim totranslate these findings into a practical roadmap that
specifies who should act on each recommendation and how to monitor progress.
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1 Introduction

The triple crises around biodiversity loss, climate change and pollutiorirtegchted knowledge base

to take decisions and manage todif$e(Shrivastava et al. 2024). Addressing the root causes of these crises
demands coordinated action across government levels and sectors and the engagement of other
stakeholders including bwesises and civil society. However, decision making across sectors remains
fragmented and incoherent (Runhaar et al. 2024; Perrson et al. 2018), resulting in parallel institutional
structures, conflicting regulations and narratives, and ultimately ungd&wotingolicy effectiveness and

the efficient use of public resources.

This fragmentation extends to the domain of knowledge provision an@pocleydateractions, not only

between climate and biodiversity regimes, but also within them (Pas2z02Petdvedieva et al. 2018).

Scientific evidence is often interpreted selectively by different interest groups (Jokinen et al., 2018), fails to
capture the full complexity of policy traffs (Perino et al., 2022), or is partially disregarded altogether
(Carroll et al., 2017; Lemly & Skorupa, 2012; Rose et al., 2020; Spierenburg, 2012; Wallington et al., 2005).

The global assessments of the Intergovernmental Panel on Climate Change (IPCC) and the
Intergovernmental Sciereelicy Platform on Biodiversiapd Ecosystem Services (IPBES) represent key
efforts to harmonize and consolidate knowledge for detiaking. These global assessments are
designed not only to synthesize the best available science but to suppoHindeidestelecision

making acroggovernance levels (Beck et al., 2014; Turnhout et al., 2016). Yet, the availability of scientific
knowledge does not ensure its uptake or use in policy processes. As highlighted indaicgience
literature, the translation of complex, uncertaingpriested knowledge into political action remains a
persistent challenge (Haas, 1992; Jasanoff, 2004).

Nationatlevel uptake depends on how knowledge circulates, in particular who accesses it, who reframes it,
and through what institutional and relati@talctures (Sarkki et al., 2015; Cvitanovic et al., 2017;
Turnhout, 2018). Sectoral and organizational silos contribute to this fragmentation, as actors rely on
selective information networks that shape what knowledge is prioritized and what islexatidtiksoh,
uncoordinated knowledge and innovation systems certain disciplines and knowledge systems are stronger
consulted while others remain ignored, specifically Indigenous and Local Knowledge (Franzeskaki et al.
2022). While platforms like IPBES #@C generate credible knowledge, the nakewahidynamics of

how this knowledge is interpreted and exchanged among state, civil society, and private actors remain
comparatively understudied (Sarkki et al., 2015; Gustafsson & Lidskog, 2018; R028)et al.

To address this gap, Social Network Analysis (SNA) offers a valuable methodological approach by mapping
and analyzing the relationships and information flows among actors within a network. By examining the
structure of these networks, SNA cantifiekey actors, such as knowledge brokers and gatekeepers, and
reveal patterns that influence the dissemination and uptake of infor@wmiteptually, we treat the

interface as bidirectional. Empirically, this study reports directional patternsiofi@nodireceipt among

actor groups, and discusses feedback using c¢omg
respondentsd reflections.

Function 2 of RESPIN focuses on empowering knowledge users at national and subnational levels by
identifyinggaps, needs, and barriers to the uptake of biodivarsityclimateelated knowledge,
particularly beyond the environmental sector. It aims to support coherent policymaking and build synergies
across IPBES, IPCC and national institutions. As part cfi¢tu@, we apply the SNA to study the flow

of biodiversity and climatelated knowledge between key national actors in seven country cases: Germany,
Spain, Armenia, Hungary, Colombia, DR Congo and Finland. Analysis builds on previous research in
environnental scienegolicy interfaces, which highlights the importance of network structures in shaping
knowledge exchange, trust, and deemsaking processes (Hegger et al., 2012).

The objectives of this task are as follows:

0 Map the key actors involvediodiversity and climatelated decisiemaking processes.
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Analyze the structure of knowledge exchange networks across government institutions, research
organizations, private sector entities, and civil society.

Assess the role of different informatiomTats (digital, official documents, direct communication)
in shaping knowledge uptake.

Compare patterns of knowledge exchange across country cases to identify enabling conditions and
barriers for sciengmlicy integration.

O«

O«

By employing SNA methods, thislicerable contributes to ongoing discussions on how scientific
knowledge is accessed, shared, and internalized within policy structures. The findings help identify key
knowledge brokers, gaps in information exchange, and best practices for impreeipglasiemptake

at the national level.

2 Methods
2.1 Study Design

The SNA survey is being conducteseiven country cas&@ermany, Spain, Finland, Hungary, Colombia,
Finland and the Democratic Republic of the Congo. These countries were selected to capture variation in
sciencgpolicy interactionsconsidering factors such as the strength of institutitavalopment
governrent funding,geographicalaration and representation in IPBPEC processeé structured
guestionnaire was developed to capture key knowledhgage relationships among natiemal actors

involved in biodiversity and climate change policymakmguiivey instrument was designed in alignment

with insights from other partners while ensuring comparability across country cases.

2.1.1 Actor Groups

To analyze how information circulates between organizations within national biddinertétgystems,

we organized actors into six functional categories. These actor groups were standardized across all country
cases and used in the SNA survey to ensure conceptual consistencyratidcabssmparability. Each
organization mentioned by respondentsa@esd into one of the following categories:

Government and PolicyMaking: This group includes ministries, national and subnational government
agencies, and policy authorities responsible for environment, economy, energy, agriculture, or cross
sectoral codlination. These actors are central to aggaitiag, regulatory development, and formal
decisiormaking processes.

Private Interest Groups This group encompasses industry actors, business alliances, banks, corporate
innovation hubs, and professionabeissions. These actors often bring sectoral expertise and economic
influence, and may engage in sustainability strategy, lobbying, or implementation of private standards.

Public Interest Groups This group includes NGOs, grassroots movements, ciiiecesll advocacy
groups, and civil society organizations advancing biodiversity and climate justice goals. These actors
typically engage through campaigning, participatory governance, and watchdog roles.

Scientific Institutions: This group comprisesiversities, public and private research institutes, science
policy advisory platforms, and research funding agencies. Scientific institutions are primary producers of
knowledge and evidence, and play a critical role in translating research foevaolsy. rel

Think Tanks and CapacityBuilding Organizations: This group includes policy think tanks,

consulting firms focused on sustainability, and organizations involved in training, technical assistance, or
organizational learning. These intermediaréss lafbker knowledge between science, policy, and

practice.
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Media: This group includes traditional outlets (e.g., newspapers, radio, television), digital platforms, and
independent science communicators. Media actors influence public discourstamalatelpomplex
knowledge into accessible narratives.

These actor groups were selected to reflect structurally distinct roles within national knowledge systems:
from formal decisiomaking (e.g. ministries), to knowledge production (e.g. universiilesffuence

(e.g. media), and interbased advocacy or lobbying (e.g. private and public groups). Grouping institutions
this way allows us to investigate not only individual ties, but also broader structural dynamics, including
which types of actodominate, bridge, or are peripheral in information ecosystems. This categorization
also aligns with prevailing literature on environmental governance, policy networks, @pdliegience
interfaces, enhancing the theoretical robustness of our analysis.

2.1.2 Information Formats: Modes of Receiving Biodiversi§Climate Information

In addition to identifying information providers, the RESPIN SNA survey asked respondents to indicate
the format in which they most frequently receive biodidelisityterelatedinformation from each
organization. This distinction is critical for understanding how different communication modes structure
access, influence, and engagement across the nationépstimnirgerface. Respondents selected from

the following four opbns:

Digital and Online Media: This includes websites, social media platforms, and digital newsletters. These
channels enable broad dissemination and rapid access to information, often designed for visibility and reach
rather than targeted influence.

Official and Formal Documents:This refers to policy reports, formal summaries for denisikars,

technical publications such as IPCC and IPBES reports, and institutional information sheets. These
materials are typically authoritative and institutionatigseddplaying a formal role in policy deliberation

and documentation.

Direct and Indirect Communication: Includes emails, phone calls, informal exchanges, expert
consultations, workshops, and conferences. These formats are typically dialogic br aktdationa
grounded in trust, and are critical for policy negotiation govdauction.

No Information Receivedin any format: Respondents could indicate if they did not receive information
from a listed organization in any of the above formats, allasvilmgcapture gaps in the information
landscape.

Why analyse formats®nderstanding formats helps reveal not only what information is shared and by
whom, but how communication strategies may affect visibility, uptake, and legitimacy. Different formats
imply different levels of institutional formality, accessibility, and engagement. For instance, official
documents carry institutional authority but may be less timely or responsive, whereas direct exchanges
foster trust and influence but are limited in sba#@al media increases reach but may lack context or

depth. By capturing these distinctions, we are able to interrogate how communication strategies differ across
actor types, and how these strategies shape power dynamics in téeodicieintterfacel he inclusion

of a ono information receivedd category is espec
that are structurally disconnected from national biodigeligigte conversations, whether by choice or
exclusion.

2.2 SamplingStrategy

We aimed to gather insights into natienadl biodiversity and climate information exchange across seven
country cases. Our initial sampling strategy sought to include between 40 and 60 respondents per country,
based on the assumption that ttasage would be sufficient to capture the diversity of relevant
organizational perspectives and provide a robust basis for network analysis, especially in countries with
complex governance systems and dense policy networks.
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However, during survey deploymenbecame evident that reaching this target was not feasible in all
contexts. Country teams faced practical constraints, including limited availability of stakeholders,
institutional turnover, and challenges in securing responses from private saetbs@riety actors. In
response, the sampling strategy was adaptively refined to aim for up to 40 respondents per country, with
the priority of maintaining diversity across key actor groups rather than strict numerical equivalence.

The final number ofesponses per country was as follows, with a total of 225 surveys being analysed:
Germany: 48; Hungary: 41; Finland: 38; Democratic Republic of Congo (DRC): 38; Colombia: 23; Spain:
19 and Armenia: 18.

While the number of respondents varied, all countng er@sured the inclusion of actors from at least the
following three core groups: Government ministries and public agencies involved in climate and
biodiversity policy; Civil society organizations, including NGOs, platforms, and advocacy groups engaged
in knowledge mobilization; and Private sector stakeholders, including businesses and industry
representatives relevant to climate and biodiversity governance. This purposivatifietosampling

strategy was designed to capture the structure andydofensitional knowledge systems, rather than

achieve statistical representativeness. The aim was to enable a comparative, qualitative analysis of how
different actor types exchange information, engage with knowledge platforms, and contribute to
biodiverdiydclimate integration at the national level.

2.3 Data Collection

The survey was administered online using LimeSurvey, with targeted email invitations sent to selected
stakeholders in each country. Country teams were responsible for curating anelsgafimitet lists to

reflect national institutional landscapes and ensure contextual relevance. The survey was offered in six
languages: English, German, Spanish, Finnish, Hungarian, and French, to accommodate linguistic diversity
and maximize participatidn. some cases, additional folaogvby phone or direct email was used to
encourage responses from underrepresented sectors.

2.4 Data Analysis
2.4.1 Quantitative Analysis

All quantitative analyses were conducted using R (version 4.x), drawing on a suite of packages including
tidyverse, igraph, ggraph, ggalluvial, patchwork, and RColorBrewer. The data workflow was organized into
a structured pipeline, encompassing iniihiclg, network construction, and visual representation.

Data Preparation and Cleaning

Raw survey exports were collected separately for each country in Excel format. Using the readx| package,
we imported the datasets and retained only the relevant cohspmsdent identifiers, actor categories

of information receipt, and binary fields indicating information receipt across -fooviater
combinations. Column names were cleaned and standardized for clarity and consistency. Where needed,
organization andc#or-category names were translated into a uniform English key, for instance,
oYmparistoministeri®6 was recorded as OMinistry
ensure comparability across countries.

Edge List Construction andNormalization

To analyze the flows of information between actor types, the data were reshaped from wide to long format
using pivot_longer(), with each record capturing a single response regarding receipt of information from a
specific provider in a specifiormat. Combined strings were separated into two distinct variables:
ActorCatProviding and Format. Entries labelled "no information received" were excluded from the
analysis. Edges (information flows) were aggregated at the regponitantlevel, anduplicates were

collapsed to produce a raw count (Weight) for each unique edge. To account for differences in response
volume across receiving actor types, we normalized each edge relative to the total number of respondents
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from that actor group: Normadiz Flow = Weight/ (Total Responses for that Receiver Group). This
produced a standardized weight)@or each edge, allowing for crosse comparison of flow intensity.

Network Construction and Visualization

Network graphs were constructed from the atimed edge lists using the igraph package. For each
provider node, we computed the total outgoing flow to determine node sizeaasidjpeel colour codes

to distinguish between different actor categories (e.g., ministries, civil society, stitridfits)ins
Visualizations were generated with ggraph, using-difeated layout (layout = "fr"). Edges were drawn

with width proportional to normalized flow; nodes were scaled by their total outgoing flow; and labels were
repelled to avoid overlap.gemds for edge width, node size, and color were arranged consistently, and
final figures were exported as higgolution PNG files using ggsave().

Sankey Diagrams

To represent the structure of information flows across communication formats, we Gamimted

diagrams using the ggalluvial package-dlwees di agrams il l ustrated fl ow
receiver, with ribbons colored by format type (ONLINE, OFFICIAL, DIRECT). Labels on the middle

(format) axis were rotated for readability, andl@weslipping was disabled to allow full display of
categorynames. Tvaox i s di agrams (provider ¢ receiver) wer
interactions between actor categories. In both cases, axes were labeled to enhance interpretability, and
colar coding was applied either by provider type or format.

Descriptive Analyses

To analyse patterns of respondent contributions and perceptions, we produced a set of descriptive charts:
For Question 4 (roles and contributions), we generated bar chamsgshowih e t ot al numbe
responses for each contribution type (e.g., degisking, technical expertise, internal communication),

both in aggregate and disaggregated by actor category. The latter was displayed as a stacked bar chart witl
in-bar percatage labels. For Question 10 (agreement with statements on enabling conditions), we plotted
the distribution of responses onda $cale using faceted bar charts. A dashed red line indicated the mean
response level. We also visualized -sptmific respwse distributions with horizontal stacked bars
(coord_flip()), applying a color palette for visual distinction and placing the legend below the chart.

All figures were exported in PNG format for consistency and quality assurance across outputs.

DemographicSummaries: Basic demographic and organizational summaries were compiled using
dplyr::count(), including respondent distribution by country, actor categoryidetiield role. Where
relevant, these were visualized using standard bar plots toqumuieiieial overview of the sample.

Organizational Level Information Flows

In addition to the formdtased Sankey diagrams and -gctaplevel SNA maps, we constructed an
organizatiostevel social network to visualize the directional flow of informlagitween specific
organizations named by survey respondents. This visualization was built using dateefrdedcpeney
guestions, specifically the foll owing: OFrom wh
information on biodiversittnad c¢cl i mat e i ssues?060 (Q5) ; and 0To wt
frequently forward or ¢ ommueiwork antibdes gganutah relationalo r ma t |
view of how knowledge circulates within the national context, distinguishieg leteming flows

(receiving information) and outgoing flows (forwarding information) for each organization.

Data Cleaning and Processing: Gpghresponses from Questions 5 and 8 were cleaned and coded
manually using Excel. To ensure consistency aoudges and reduce ambiguity, organization names
were standardizetio address inconsistencies (e.g., spelling variants or abbreviations such as "UNFCCC"
vs. "UN"), a translation sheet was developed and applid@dsor each country, we reshapedaiee

to build two edge lists: one for receiving relationships (actor group X receives information from
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organization Y), and one for forwarding relationships. These were combined into a single edge list with a
direction and a 0 fizetharnetwarkwee used thempriogramtGephi. Theocombinexl u a
edge list produced in R was uploaded in Gephi to produce the network. Gephi automatically aggregates
duplicates. The color and the thickness of the arrows represents the directionality of flewfeerd ho

this specific flow has been mentioned (Pink = receiving information; Green = forwarding information).
Diagrams were rendered asnagolution PNG images for integration into the results.

Unlike the general SNA and Sankey visualizations, wheagsgories or pfisted organizations were

used, this detailed network visualization diagram relies entirelytext frgeits from respondents. As

such, it reflects only the subset of organizations voluntarily named and does not include aeiltfiggeyed

Some named organizations were not among the respondents and thus appear as external nodes, while others
reflect reciprocal flows among participants. This method provides valuable insight into perceived
information networks, including prominenbkers and bilateral relationships, but should not be
interpreted as a complete institutional map. The diagrams complement, and do not replace, the more
structured network analyses elsewhere in the report.

2.4.2 Qualitative Data Analysis: Perception on Cperation and Conditions for Knowledge
Exchange

In addition to the quantitative analysis of structured survey responses, we conducted a qualitative content
analysis of opene x t responses to two key survey items.
organizations would you like to cooperate more with on biodiversity and climate issues, and in what
formats?6 (Q9) and oWhat would help impreve the
related information i n yeodetilednsarvey stroctute pleasenrdéfeg tot ? 0
Appendi x A). These gquestions were included to
suggestions in their own words, allowing for a more nuanced understanding of how knowledge flows might
be improvear constrained beyond what clek®that questions can reveal.

Given the exploratory nature of the data and the limited volume of responses per country, we used a
gualitative content analysis approach focused on thematic coding. Responses were raglgnatiman

coded using Excel spreadsheets, following an inddetiuetive hybrid approach: First, a small set of
responses were reviewed to inductively develop an initial list of recurring themes and concepts. Then, this
initial short list of codes wasimed iteratively and applied deductively across all responses in each country
dataset, allowing for both consistency and sensitivity to emergent;spestéztideas. Codes were

applied at the segment level (phrases or short statements).

For Q9, codinfpcused on identifying the types of organizations with which respondents expressed a desire
to strengthen collaboration (e.g., ministries, NGOs, research institutions, media) and the preferred formats
of cooperation (e.g., joint workshops, informal nksydormal agreements). For Q11, codes reflected
respondentsd proposed solutions to enhance inf
included, for example: Strengthening the input of scientific knowledge; Enhancing cooperation at the local
and egional level; Providing actionable policy options; Increasing political prioritization and public
awareness; Improving access to comprehensible and standardized information; Strengthening intersectoral
coordination and media strategies; Supporting educaid youth engagement and Integrating
biodiversity and climate into economic decisiaking

2.5 Limitations

A few limitations emerged during the analysis process. First, we faced some visualization constraints. Initial
attempts to overlay all formats in a single-neldtional network led to dense and uninterpretable visuals

due to the volume of responses ianidtiple format attributes per respondent. While the original intention

was to showcase all formats together for direct comparison, clarity and interpretability were prioritized by
separating them into forreecific graphs. Second, since each respond&hindicate multiple formats

for receiving information from a single organization, the resulting network included multiple edges per
actoBorganization pair. While this reflects the richness of information flows, it also inflated the number of
links, l@ding to dominant visual patterns that may obscure nuance. Third, the current mapadéak inter
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ties. The current structure focuses on links between actor groups and information sources but does not
reflect direct interactions between actor groupssdtess. This may limit the interpretation of-fmeer

peer knowledge exchange, although it was not the primary focus of the survey design. We welcome a
network of this kind for future research. Fourth, the number of listed organizations and how they were
cdegorized varied slightly between countries, which may limit stricoarasg comparison. We have,

however, aimed to maintain as much consistency as possible (without being contextually and culturally
0fl atteningd) bet we e ndecenbaase tofrcomparisos loetwees cases. Fifthatik e  f
standardize flows across actor categories of varying size, edge weights were normalized by the number of
respondents per receiver group. This approach ensures comparability across actor types but may ampl
flows from underrepresented categories (e.g., when only three respondents belong to a group). As such,
normalized edge strength does not directly reflect absolute frequency, and comparisons should be
interpreted as relative flow patterns, not ravactten volume.

Each country team aimed to sample up to 40 respondents, but the actual number of completed surveys
varied. While most samples included actors from government, civil society and private sectors, the exact
composition of respondent pools eli#fid, affecting network density and actor visibility. These sampling
imbalances limit claims about national representativeness, and findings discussed here should be
understood as mapping perceived knowledge exchange among a purposive sample, motensomplet

of any kind. All comparisons rest on the seven SNA surveys supplied. Sample sizes differ sharply (n = 18
0 51), and actor groups are unevenly represented, most visibly for local authorities, media, and business.
Findings therefore speak to thecp&ed information landscape among respondents rather than to
complete national systems. Where patterns are highlighted below, they are traceable in at least two
converging data components (network topology, fameatfic flows, chord reciprocity, og §3Q11

exchange conditions).
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3 Results

This section presents findings from the SNA conducted across the seven country cases. For each country,
we adopt a consistent structure that enables comparative analysis while attending to the contextual nuances
of information exchange dynamics relat&dboutiversity and climate change.

We begin by introducing the demographic and positional characteristics of survey respondents, offering
insight into who they are and the types of contributions they make within their organizations, whether as
decisiormakes, technical experts, or intermediaries. Understanding the professional roles and self
perceived contributions of respondents is essential for interpreting how knowledge circulates through
institutional structures.

Following this, we present the Netwardp, which depicts aggregated;digactional ties between actor
categories. These visualizations are constructed from responses to the question asking from which types of
organizations respondents receive information. The diagrams illustrate theardenstgnsity of
information flows between actor groups (e.g., ministries, research institutions, NGOs, private sector),
helping us identify central actors, marginal actors, and the overall cohesion of the national information
exchange structure. The SNAp® presented for each country illustrate the landscape of biodiversity and
climaterelated information provision as perceived by national stakeholders. These maps are constructed
from survey responses that asked participants to identify which categoysszations they regularly

receive information from, across multiple formats (digital, official, direct). All responses indicating receipt
of information from a given organization type are aggregated to build a network of perceived information
provides.

In these visualizations, you will see the following:

Nodes represent organization categories, such as ministries, agencies, NGOs, UN organizations,
media, think tanks, and others.

Node size reflects the total normalized frequency with which thatragfwas identified as a
source of information. Larger nodes were more frequently cited across the sample.

Node colour encodes the actor type, based on a consistent set of classifications applied across all
countries.

Edges (links) connect actor grotinad were ceelected by respondents, indicating that a
respondent listed them as sources of information. Theseuwrcence links are weighted by
how frequently such combinations occurred, and edge thickness reflects normalized values.

While the underilyg graph is technically directed, the maps are interpreted as undirected
visualizations: they do not capture directional flows of information between provider groups
themselves, nor do they show giegreer relationships.

The maps aggregate acrossitidts (online, official, direct) to provide a holistic view of each
actords visibility as an information providesl

It is important to note that this network structure does not capture nuances of who provided information
to whom at the individual levelrrdpes it reflect frequency of interaction or intensity of engagement.
Instead, it provides a relational profile of which actor types are viewed as salient sources of information,
and how these perceptions cluster across the respondent base in each country

Together, these SNA maps help identify key informational actors, underrepresented provider types, and
crosssectoral patterns in how knowledge travels within national climate and biodiversity governance
systems. To complement the visual representatiom SNA maps, we computed key netderkl and

nodelevel metrics to better understand structural patterns of information provision across actor groups.
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These metrics provide quantitative insight into the extent to which specific actor categoceisede per
as central sources of biodiversity and clirakted knowledge. Specifically, we report:

a. In-Degree: the number of times an actor category was named as an information provider,
reflecting how frequently they are recognized by others in the network.

b. Outgoing Flow (Normalized): the total strength of outgoing ties, adjusted to reflect relative
weight per respondent. This captures the volume of information provision across actor types.

c. Betweenness Centrality: a measure of brokerage potential, ildiaatiftgn an actor group
lies on the shortest paths between others. Higher values suggest a bridging or intermediary role.

At the network level, we also repprtotalnodes and edges, to indicate overall network size, ii) number

of isolates, referrintp actor groups that were never named as information providers arakgie
centralization, which quantifies how evenly or unevenly centrality is distributed across the network. Higher
values indicate that a small number of actors dominate inforpnatiision, while lower values suggest a

more distributed structure.

We then turn to a set of Sankey diagrams, which allow us to analyse these same information exchanges
through the lens of formats of communication. Each Sankey diagram illustrates meiioimfflows

from provider categories to recipient categories, disaggregated by format: official (e.g., reports, policy
briefs), direct (e.g., meetings, personal communication), and online (e.g., websites, databases). This helps u:
understand not only wishares information, but how they do so, and whether some formats are associated
with specific actor types.

Finally, we present a chord diagram, which reintroduces directionality by showing orgja@dzfition

flows within each country. Based on regmts the question asking which organizations respondents
received information from and which ones they forwarded information to, this visualization maps
individual organizations and the frequency of their connections. The blue ribbons represent received
information, while the red ribbons indicate forwarded information. Thigéddition map allows us to

identify which organizations are central brokers, net receivers, or active disseminators within national
knowledge networks. It also allows us to damehmetries in interaction patterns and reflect on the
inclusivity, redundancy, or fragmentation of institutional knowledge systems. Through this sequence of
visual and interpretive tools, we aim to capture the architecture of nationgl@agnetefaces, and to
interrogate the power dynamics, epistemic roles, and institutional capacities that shape how climate and
biodiversity information travels, and where it might stall.
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3.1 Armenia
3.1.1 Information on Respondents

In Armenia in total 18 respdents completed the survey. Among respondents in Armenia, the most
commonly cited contribution to the provision and transfer of biodideligigte information is the

provision of technical or professional expertise (reported by 16 individuals), ylléavedrding or
communicating internal recommendations (around 8 individuals). Only five respondents indicated that they
are directly involved in making decisions that include biodiversity and climate issues. This suggests that the
Armenian respondent plas skewed toward technical experts and communicators rather tievehigh
decisiormakers. It also signals a potential institutional bottleneck between knowledge provision and its
uptake in policy or programmatic decisions. For further actor spsirifiattbn see the Appendix.

3.3.2 Network

Social Network, country study = armenia

Subnational Othf
Policvmai ] Ministries
Local ™ ¢
Policymaker
1
dia .
- . - i ‘ Ministry

Mu ItM : -m?s:earch

Agency Climate

Figure ARM. Social network map showing information flows between organization ty@esiwéterk tteevioldigesgste m in Armenia.

In terms of how to interpret network metrics for our purpbasetegree tells us how many actor groups
recognize someone as an information provider. Outgoing flow tells us how much information provision is
attributed to them overall (weighted and normalized). Betweenness centrality captures which actor types
serve a bridges or intermediaries in the network, facilitating information flow between otherwise
unconnected actor groups.

Node In-Degree | Outgoing Flow | Betweenness

MinistryBiodiv 6 6.00 0.00000
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Media 6 5.67 0.00000
MinistryClimate 6 5.35 0.00000
Multiplier 6 4.37 0.00000
PrivatelnterestGroup 5 3.97 0.00000
PublicinterestGroup 5 3.12 0.00160
Scientificlnst 5 4.80 0.00588
ThinkTanks 5 5.00 0.00588
UN 5 3.68 0.00588
AgencyBiodiv 5 3.52 0.00000
AgencyClimate 5 3.77 0.00000
OwnResearch 5 4.13 0.00000
LocalPolicymakers 4 2.12 0.00000
SubnationalPolicymakers | 3 2.07 0.00000

Table ARM-1.

The Armenia network map reflects a dense and highly interconnected national information system, with
every actor group named at least three times as a provider§ g r e e
density a

with the grapth e v e |
geography.
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not surprising: nearly all relevant institutions are located in Yerevan, the capital, where a small group of
professionafs often interconnected across roles and institétiforen the core of national decision

making processes. In terms of structureMinéstry of Biodiversity, Ministry of Climate, Media, and
Multipliers all received six incoming citations, the maximum in this sample. Several others (e.g., Public and
Private Interest Groups, UN bodies, Scientific Institutions) follow closely behiincewithtions each,
indicating a relatively egalitarian distribution of perceived knowledge provision. Outgoing normalized flows
range from 2.07 to 6, further suggesting a balanced network withogehirpézed hubs. dhegree

centralization is 10M.048), reinforcing the idea that information sourcing in Armenia is widely distributed

across actor types. The roles of Scientific Institutions (Betweenness = 0.00588), UN Organizations
(0.00588), and Think Tanks (0.00588) are particularly notablhdindtimging capacity, as captured by
nonzero betweenness scores. These actors help connect otherwise separated groups, possibly functioning
as translators of global frameworks (e.g., IPBES, IPCC) into national discourse. This is reinforced by
contextubinformation: organizations like WWF and UNDP have operated across Armenia and Azerbaijan,
maintaining dialogue where bilateral state cooperation is politically blocked due to historical conflict. Their
structural prominence in the network may refletuhigue role in facilitating creissrder or regional
information flow, particularly in contested geopolitical contexts. While ministries and government agencies
are welrepresented in the network (with both biodiversity and climate ministries reizediiations),
locatlevel actors appear less central. Subnational Policymakers (InDegree = 3) and Local Policymakers (4)
are at the lower end of citation frequency, with minimal betweenness, suggesting their limited role in
national information disseration. This structural marginality mirrors the uraal divide described by
local experts: although strategies are formulated centrally, implementation happens in rural areas where
communities often remain disconnected from nalevell policy discose. The expert noted that
villagers may not read, access, or be consulted about national strategies, with traditions, local power

dynamics, and mademinated decisiemaking shaping rural adaptation instead. In such cases, NGOs,

not state actors, servefas key intermediaries with local populations.

Finally, an interesting institutional dynamic is reflected in the case of WWF Armenia, whose current director
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knowledge systems are often embodied in a small number of individuals. In such settings, personal ties may

be as important as formal instdnal mandates in shaping the flow of biodiversity and climate knowledge.
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compact institutional geography and the overlapping roles of actors iiisental governance space.
National ministries, civil society, and international organizations are all actively named as providers.
However, locdkevel actors remain peripheral, reflecting implementation gaps adrdital@disconnects.

In conflictaffected contexts like Armenia, NGOs and UN bodies play critical roles in regional knowledge
mediation where bilateral state cooperation is politically constrained.

3.1.3 Information Flows

3.1.3.1 Information Flow by Format

Ministry Biodiver§t / Ministry Biodiversi

oup
Private Interest Gfou
bup

Public Interest G

entific Institut]

7\ e ™
e .
Ee—— 7 & -
= =
Think Tanks
Rt

SUBHati icymaker
Receiving Actors Providing Actors

<

Direction of Information Flow
*country study = Armenia

Figure ARM. Formadpecific Sankiiagram showing how information from providers reaches receivers in Ar|
segmented into three formats: DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and ON
websites, platforms).

While all three communicatifammat$i direct, official, and onlifieare present in Armenia's information
landscape, the diagram suggests a slightly higher volume of flows via direct and online formats, with official
channels playing a somewhat smaller role in overall information eexthandistribution reflects a

relatively balanced but not equal use of modalities, with a lean towards less formalized or more personalized
communication routes. Notably, Private Interest Groups, Think Tanks, and UN Organizations appear to
both provide ad receive a significant share of their information via direct communication, highlighting the
importance of personal networks and established relationships in the Armenigrobcjeimterface.

This pattern may reflect the relatively small size wétilbeal climate and biodiversity policy community,

where actors are wetinnected and rely on interpersonal or-sgormal modes of exchange. The
relatively strong presence of online communication, especially among actors like media, own researchers,
and some subnational policymakers, may also point to the increasing roleaadespeor digitally

mediated information flows. However, the comparatively lower volume of official communication suggests
that institutionalized, formal dissemination mesmanimay be underutilized, potentially limiting
transparency or systematic uptake of evidence in policy processes.
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3.1.3.2 Receivespecific Information Flow
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Figure ARM. Receirfpecific (UN Organizations) Information Flow in Armenia, segmadotadaiato th
DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and ONLINE (e.g., websites, platform
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Figure ARM. Receiggpecific (Think Tanks) Information Flow in Armenia, segmented into three formats: DIR
(e.g., meetioghs), OFFICIAL (e.g., government reports), and ONLINE (e.g., websites, platforms).
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FigureARM-5. Receiv@pecific (Scientific Institution) Information Flow in Armenia, segmented into three fc
DIRECT (e.g., meetings, calls), OFFICIAL (empngjospeonts), and ONLINE (e.g., websites, platforms).
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Figure ARM. Receifecific (Private Interest Group) Information Flow in Armenia, segmented into three f
DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and/€psitsEplatforms).
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Figure ARM. Receigecific (Ministry responsible for Biodiversity) Information Flow in Armenia, segmented i
formats: DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and ORNlalfiEn(s)y., websites,

|. Public Authorities

In Armenia, the Ministry of Biodiversity shows a clear preference for direct communication as the primary
format of information exchange. The Sankey diagrams confirm that direct flows between these ministries
of biodiverity and climate are particularly prominent, reflecting a pattern of internal coordination between
national policy bodies. We also see that international and intermediary actors are working closely with
regional governance actors, likely in the contexapafcitybuilding, program delivery, or localized
implementation support.

lll. Interest and Advocacy Groups

Public interest groups in Armenia exhibit broad engagement across the network, with a notable preference
for direct and online formats. They maintaintual information exchange with other public interest
groups, scientific institutions, and think tanks, reflecting their position within a densely connected civil
society cluster. Direct communication is especially prominent among these exchantes, asugges
horizontal and trudiased mode of knowledge sharing within theggoearnmental sector. Private interest

groups, by contrast, are less prominent as information providers. The Sankey diagrams show fewer and
thinner outgoing flows, particularly coregato their public advocacy counterparts. Notably, scientific
institutions are among their few receivers, indicating occasional transfer of technical or implementation
related information from private to academic sectors, but limited systemic influence.

V. Knowledge Intermediaries

Think tanks in Armenia function as key knowledge intermediaries, maintaining reciprocal flows with other
think tanks and extending information to both the political and academic spheres. Their reliance on all three
communicatiorformats, with visible use of direct and official channels, confirms their role as bridges
between sectors, rather than isolated expertise hubs. Media institutions, while not structurally dominant,
appear as important information providers to sciengfitutions and to both private and public interest
groups. The flows suggest that media content contributes meaningfully to civil society and research
knowledge pools, although political actors are not listed as recipients, which may point to@dack of fee
mechanisms from public discourse to policy.
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V. International and UN Organizations

UN organizations are well integrated within the Armenian network, but their influence appears self
contained or indirect. The diagrams show that political institidionsreceive information directly from

UN organizations, suggesting that engagement with ministries or agencies is either absent or not perceived
by respondents. Instead, UN organizations have robust internal flows and direct ties to private interest
groups, which may reflect projtel coordination or program delivery mechanisms. The flows also show
regular use of official and online formats. Collectively, these patterns suggest that UN organizations are
active nodes of exchange, but are not embedded hi n Ar me n iOpoliys apparatuse S C i ¢
functioning more as autonomous or sectorally targeted actors.

3.1.3.3 Links between Organizations
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Figure ARM: Organizatibevel knowledge exchange network showing direttiodizie ity ané
information, as reported-iexbEemvey responses. Arrows indicate whether an organization was named as a
source (incoming flows, pink) or recipient (outgoing flows, green) of information. Thespiwkdes$s tifecach arrow

frequency of mentions.
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This figure presents a simplified Social Network Analysis (SNA) of directed information exchange in
Ar me ni a 0 sdclimateokdawhedge system .yt is based on survey responses to a specific question set
askingparticipants to identify which organizations they send information to and receive information from

on climate and biodiversity issues. Nodes represent actor organizations or categories, and arrows indicate
the direction of information flow. The layout edse& compact but asymmetrical network, dominated by
national ministries, research institutes, and international science bodies. The Ministry of Environment is
clearly the most central and multifunctional actor, cited frequently as both a providegiemtdofeci
informati on. This confirms its position as a Kk
consolidation as well as a target for outreach from NGOs, scientists, and multilateral bodies.

Scientific institutions such as the Scientific CemtZ®blogy and Hydroecology, the Institute of Botany,

and the Hydrometeorology and Monitoring Center are frequently cited as knowledge providers, but appear
less often as recipients, indicating adaoeetional flow from science to policy rather thaatiier
exchange. International platforms like IPCC, IPBES, CBD, and IUCN are cited almost exclusively as
outwardfacing providers, reinforcing their authoritative role in shaping national agendas, but also
highlighting the lack of feedback loops that neigdible adaptation or contextualisation.

A few organizations, such as WWF Armenia and UNDP, appear in both sending and receiving roles,
suggesting intermediary or bridging funcfiotisough their lower degree centrality reflects modest reach.
Sectoral mistries such as Economy, Health, and Finance tend to appear as passive recipients, suggesting
they are perceived as relevant targets for influence but not active contributors to the national knowledge
system.

Overall, the network is vertically structuredl institutionally concentrated, with a strong emphasis on
global expertise and national technical bodies. However, the absence of strong horizontal ties or mutual
exchange suggests limited space for-seogwal deliberation, peer learning, or dialdgioalledge
integration.

The Armenian knowledge exchange network appears institutionally concentrated and vertically structured.
The emphasis on global sources and national science agencies indicates a system likely built on technica
credibility, but potarally at the expense of horizontal diversity and iterative learning. While the Ministry

of Environment functions as a key broker, the broader structure suggests limited spate-fieepeer
knowledge flows or cressctoral deliberatibn

1 As in all Othercases, the Armenia survey focused on government, scientific, and selected civil society actors.
Academic institutions were not the primary respondents, and private sector actors are underrepresented.
Interpretation should therefore focus on mapping kntoms famong the sampled actor types, not the totality of

Ar meni a §dlicy gaosystemc e
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3.1.4 Facilitéion and Improvement of Knowledge Exchange
a. Improved support in these areas through the  b. Recognition of the importance of these issues |nlur:\.a’%:;‘I::c‘jl‘lt‘r’a?riil:nz-:)gg;g:‘rfu:iaﬂ[:sa;ﬁlhewr d. Biodiversity and climate change are integrated
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Figure ARM : Respondent sd perceptions of instituti on:

change into decisikimg. Bars represent the percentage of respondehte seiepiing édadrt scale (1 =
strongly disagree; 5 = strongly agree). The red dashed line indicates the mean response for each item.

The figure presents response distributions for four statements assessing how well biodiversity and climate
knowledgexchange is supported in professional settings. Respondents rated each statepwnt on a 5

Likert scale (1 = Strongly Disagree to 5 = Strongly Agree). Overall, the data indicates consistently high
levels of agreement, with mean scores ranging frotm 4.44, suggesting that most respondents perceive
institutional conditions for knowledge exchange to be generally supportive. The highest agreement was
recorded for the statement t hat bi odiversity 8
professional activities (mean = 4.44). While this reflects strong alignment for many, the spread of responses,
particularly the presence of lower scores, may indicate that biodiversity and climate concerns are not a core
focus for all respondents, especiatiggtworking in adjacent or crogfting sectors.

The statement regarding the availability-tdgjate data, information, and training opportunities received
a mean score of 4.16, the lowest among the four. Although still relatively high, thiscsugdests r
improvement in technical support and caphuaitgling infrastructure, particularly for respondents who
may lack consistent access to relevant resources.

Respondents also expressed strong agreement with the statement that colleagues anegsogeizesors

the importance of biodiversity and climate issues (mean = 4.27), highlighting the perceived importance of
internal workplace support for engaging with these topics. Lastly, there is high agreement (mean = 4.31)
with the need for additional suppdncluding funding and time allocation, to enable deeper engagement

in biodiversit§climate work. Taken together, the results point to a generally supportive environment for
knowledge exchange in Armenia, but also suggest that institutional intégreggenissues is uneven,

and that material support and data infrastructure could be further strengthened. While the responses reflect
awareness and alignment at the individual and organizational levels, they may also hint at gaps in urgency
or systemicnporitization of biodiversiéglimate challenges in everyday professional contexts.
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Preferences for Strengthening Cooperation and Information Exchange

Access to Knowledge: There is a need for better access to tailored summaries of scientific and technical
assessments designed to meet the needs of policymakers. Further, respondents emphasized the importance
of data availability and the establishmentnaitianal digital platform for collecting and disseminating
relevant information. It was highlighted that besides knowledge generation, sharing information and
fostering cooperation is essential.

Connection to the Local and Concrete Level: Need for marerdthe national and regional impacts of
climate change and biodiversity loss. Complex data must be translated into clear, actionable insights to
support both policymakers.

Bridging Science and Policy: Regular platforms for dialogue (e.gpslogrfoeums and advisory
committees) between different stakeholders.

Political DecisioiMaking Capacity: Transparency, dedicated financial resources for research, and targeted
training programs for higével decisiomaking bodies are seen as essential tte enadbencbased
political action on climate and biodiversity.

Public and CrosSectoral Awareness: Efforts should be intensified to raise awareness of the connections
between climate change and biodiversity loss, especially regarding their impactsemtoct. This
applies to both the general public and professionals across disciplines.

Respondents expressed a strong interest in enhancing cooperation with a diverse range of organizations
across political, scientific, and international domainsn \Wi¢hcategory of national and international

political bodies, the institutions most frequently mentioned included the Ministry of Finance, the Ministry

of Environment, various natiodaVel agencies, and foreign governments, particularly those of the
European Union and the United States. These entities were seen as key partners for advancing integrated
biodiversity and climate policy efforts. In the realm of international organizations, respondents highlighted

a desire to strengthen ties with UNEP, IUCRD, and the IPBES. These organizations were recognized

not only for their convening power but also for their role in shaping global-paiieycagendas.

Regarding the scientific sector, respondents expressed interest in closer collaboratiomalwékezatbn

institutes. Specific institutions mentioned include the State Monitoring Centre, the Hydrometeorology and
Monitoring Center, the National Academy of Sciences, the Institute of Botany, and the Scientific Centre of
Hydrogeology and Zoology. Thestities were viewed as crucial providers of technical data and analytical
capacity. Importantly, respondents emphasized that the preferred formats for cooperation and
communication depend significantly on the topic and policy context. While no siagledsruniformly

favoured, respondents noted that the appropriateness of direct, official, or online communication is highly
contingent on the urgency, scale, and institutional scope of the issue at hand.
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3.2 Colombia
3.2.1 Information on Respondents

In Colombia in total 23 respondents completed the survey. The most frequently reported contribution
among Colombian respondents is the provision of technical or professional expertise to inform decision
making (checked 20 times in the questionnaire). Tigisstl a strong representation of actors with
specialized knowledge and analytical capacities, possibly from scientific institutions, public agencies, or
consultancies. Communication and forwarding of internal recommendations also feature prominently
(che&ed 13 times in the questionnaire), indicating that a sizable share of actors serve as intermediaries who
help circulate information within their organizations. Direct degiaking roles are the least commonly
reported (checked 7 times in the questicnanplying a relatively limited presence of formal decision
makers among respondents. For further actor specific distribution see figure XX in the Appendix.

3.2.2 Network
Social Network, country study = Colombia
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Figure COL. Social network map showing information fwganizettiretypes within the bmdiiversity
knowledge system in Colombia.

In terms of how to interpret network metrics for our purposatedree tells us how many actor groups
recognize someone as an information provider. Outgoing flow tells msittoinformation provision is

attributed to them overall (weighted and normalized). Betweenness centrality captures which actor types
serve as bridges or intermediaries in the network, facilitating information flow between otherwise
unconnected actor grps.

Node InDegree | OutgoingFlow | Betweenness
MinistryBiodiversityClimate 7 6.8 0.00733
PublicinterestGroup 7 6.6 0.00458
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Scientificlnstitution 7 6.8 0.0925
AgencyBiodiversity 7 6.3 0
AgencyClimate 7 6.7 0
UNOrganization 7 6 0
OtherMinistries 6 5.17 0
ThinkTanks 6 4.57 0
Media 5 4.1 0
PrivatelnterestGroup 4 2.7 0
SubnationalPolicymaker 4 2.7 0
LocalPolicymaker 4 2.8 0
Multiplier 4 2.17 0
OwnResearch 4 3.47 0
OtherPolicymaker 0 0 0
Table COEL
Metric Value
Number of Nodes 15
Number of Edges 79
Number of Isolates (in=0) | 1
In-Degree Centralization |0.124

Table COR2

The Colombian SNA reveals a relatively balanced structure of biddtilraraity knowledge exchange,

with a range of governmental and-gowernmental actors occupying central positions as perceived
information providers. The network consists of 15 aategories and 79 directed ties, with only one

i solate (00Other Policymakero6), an actor type not

Six actor groups share the highedegree centrality (value of 7), indicating that they were &ch na

most frequently as providers of biodivedsiiyate information: Ministry of Biodiversity and Climate;
Scientific Institutions; Public Interest Groups; Agency for Biodiversity; Agency for Climate, and UN
Organizations. These actors are recognizess acudtiple respondent categories, suggestingsaurda

knowledge landscape in which governmental, scientific, and civil society organizations all play active roles.

When examining normalized outgoing flow, a measure of the total information yoltieteas received

from these actors, the Ministry of Biodiversity and Climate and Scientific Institutions are tied at the top
(6.8), followed closely by the Climate Agency (6.7) and Public Interest Groups (6.6). These values reflect
not only the frequenoy citations but also the breadth of recognition across respondent types. Importantly,
Scientific Institutions combine both high flow and the highest betweenness centrality (0.0925), indicating a
modest but notable bridging role in the network. Whileebehgss values are generally low across all
nodes, suggesting limited intermediation between otherwise disconnected actors. Scientific Institutions
stand out as a connective hub within this relatively flat structure.

The network's hilegree centralizatisoore of 0.124 confirms a moderately decentralized configuration:
knowledge provision is not dominated by a single actor group, but distributed among several key providers.
This may suggest an institutional environment with multiple, concurrentlyseteeastof information.

At the network's periphery are actor groups such as Private Interest Groups, Local and Subnational
Policymakers, and Multipliers. These categories have loegrem scores and minimal flow values,
indicating they are less freglyemamed as information sources. Their inclusion in the network nonetheless
points to a diversified field of knowledge exchange, even if their current roles are more marginal. The sole
i sol at e, 00t her Pol i cy ma k e fionabbiodiversificlanate knowdedge her |
flows or a potential ambiguity in how respondents interpreted this category.
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Qualitative observations of the Colombian network map align with these metrics. Several ministries,
particularly the Ministry of Environmemtd Sustainable Development (MADS), exhibit substantial node

sizes and thick outgoing ties, highlighting their central role as information providers. Scientific Institutions
and Public Interest Groups also appear prominent, connecting with a wide ragigyenfs. Other

sectoral ministries (e.g., Mines and Energy, Agriculture) and civil society actors are present but slightly less
central, while Private Interest Groups and Think Tanks remain peripheral.

The relatively even distribution of ties and thsgmce of both governmental andgovernmental actors

in central positions point to a functional and moderately pluralistic-polaycmterface. However, the
generally low betweenness values across the network suggest lirstdaaidsokeragr integrative
coordination. Future research could explore whether this pattern reflects institutional pluralism (i.e.,
deliberate decentralization) or fragmentation in knowledge uptake processes.

3.2.3 Information Flows

3.2.3.1 Information Flow byFormat
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Figure COR. Formaipecific Sankey diagram showing how information from providers reaches receivers ir
segmented into three formats: DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and ON
websites, foans).

The Sankey diagram for Colombia reveals a diversified awlireutitinal knowledge exchange structure,

where nearly all actor categories function as both information providers and recipients. Three primary
communication formats, direct, officemhd online, are used extensively across the network, with direct
exchange emerging as the most dominant, particularly between political institutions, agencies, and civil
society actors.

Direct communication (red flows) constitutes the most visuallynprmornshannel of exchange. It is
especially prevalent between ministries, national agencies, public and private interest groups, and scientific
institutions, suggesting a relationally intensive and often informal dimension of knowledge sharing. This
mode iswidely used not only between state actors but also across civil society and technical communities,
pointing to a governance culture that values personalized interaction and institutional proximity.

Official formats (green flows) are widely used by gometadractors, including the Ministry of Biodiversity
and Climate, Agency for Climate, and other ministries, as both providers and recipients. These flows
highlight the role of formalized, procedural information exchange, likely through documentason, repor
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or interinstitutional memoranda. Official communication also features prominently in the exchanges with
scientific institutions and public interest groups, indicating that elidsedematerials are often shared
through institutionalized channels.

Online communication (blue flows) is strongly present in interactions involving scientific institutions, UN
organizations, multipliers, and to a lesser extent, subnational and local actors. These digital or asynchronous
exchanges suggest a reliance on clyukdiccessible platforms, data repositories, or electronic
communication, especially among international bodies and knowledge intermediaries. While less visually
dominant than direct exchange, online formats contribute significantly to the breadtih afidheac

network, extending knowledge access beyond core governmental circles.

Overall, the diagram illustrates a highly interconnected anddiwerse knowledge ecosystem. Political

actors, especially ministries and agencies, are positioned ag¢rtiod loetit giving and receiving flows,

while scientific institutions and public interest groups bridge technical and societal domains. The relative
balance across the three formats implies that stakeholders adapt their communication strategies based on
theaudience, institutional relationship, and topic at hand.

3.2.3.2 ReceiveBpecific Information Flow
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Figure COB. Receiecific (Ministry responsible for Biodiversity and Climate) Information Flow in Colc
segmented into three formats: @IBEGiEetings, calls), OFFICIAL (e.g., government reports), and ONLINE (e.
websites, platforms).
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Figure CO4. Receisgrecific (Other Ministries) Information Flow in Colombia, segmented into three formats: D
(e.g., meetings, calls), OFFEC¢ALgbvernment reports), and ONLINE (e.g., websites, platforms).
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Figure COB. Receifecific (Other Policymakers) Information Flow in Colombia, segmented into three
DIRECT (e.g., meetings, calls), OFFICIAL (e.g., governmeni\keldE$E. gndvebsites, platforms).
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Figure COB. Receigecific (Subnational Policymaker) Information Flow in Colombia, segmented into three
DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and ONLINBms), websites, platf
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Figure COL. Receifecific (Scientific Institution) Information Flow in Colombia, segmented into three f
DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and ONLINE (e.g., websites, platform
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Figure COB. RecaiSpecific (Public Interest Group) Information Flow in Colombia, segmented into three
DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and ONLINE (e.g., websites, platform
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Figure COR. Recei&gpecific (Private In@resp) Information Flow in Colombia, segmented into three format
DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and ONLINE (e.g., websites, platform

|. Public Authorities

In Colombia, public authorities, particularly the MynigtBiodiversity and Climate, receive information
from a broad array of providers, including agencies, civil society actors, and scientific institutions. The
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dominant mode of communication is direct exchange, though official and online formatssabéealso v

The Ministryds receiving flows are particularly
Interest Groups, suggesting that it integrates both technical and societal sources into its knowledge intake.
Other ministries rely less dredt engagement and more heavily on official and online formats, particularly

from fellow ministries, public agencies, and scientific organizations. This indicates a more bureaucratic or
documenbased form of knowledge reception. Notably, the diagramsdtigh degree of information

flow between agenci es and ministries, refl ecti
communication landscape.

Il. Scientific and Research Actors

Scientific institutions in Colombia receive biodivécBityate inbrmation through all three
communication formats, with a notable preference for online and direct channels. They are strongly
connected to ministries, public agencies, and interest groups, indicating that they act as both technical
recipients and potentiatermediaries. The diversity of sources feeding into scientific institutions, including

the Ministry of Biodiversity and Climate, Think Tanks, and UN Organizations, reinforces their role within
the broader knowledge ecosystem. The inclusion of onireeS@uggests an openness to formalized but
indirect knowledge circulation (e.g., policy briefs, datasets). Multipliers provide information to actors such
as scientific institutions, ministries, and interest groups. This confirms their typical fumdsion: ha
translation of knowledge, likely through targeted engagements like training or workshops.

lll. Interest and Advocacy Groups

Public interest groups are prominent receivers of information, particularly from public institutions like
Agency foBiodiversity, Agency for Climate, and Scientific Institutions. They obtain information across all
three formats, with a slight emphasis on direct and online communication. This reflects their position as
active intermediaries who both absorb and repaitikageation for broader advocacy or outreach.
Notably, Think Tanks and UN Organizations also contribute to their information intake, which suggests
that public interest groups serve as a convergence point for civil society and technical expertise.

Privateinterest groups receive information from a wide range of providers, including ministries, agencies,
and scientific bodies, mostly via direct and online formats, with official communication being less
prominent. This pattern suggests that their inclusioational information flows is more relational or
projectbased rather than procedural or institutional. Their strong links with Scientific Institutions and UN
Organizations may reflect collaboration on implementation or technical support, but oveygbeane

less central than their public counterparts.

IV. Knowledge Intermediaries

Think Tanks in Colombia are connected to a wide array of providers, including scientific bodies, public
interest groups, and ministries, with the direct format dominaiirigtdke. They also receive information

from UN Organizations, signalling their role in integrating international perspectives into national debates.
The diversity and balance of sources suggest that Think Tanks function as strategic intermediaries,
absaobing information from both domestic and international arenas to influence discourse or advise policy.

The Media receive information primarily through direct communication, with less use of official or online
formats. Their strongest links are withistries, agencies, and scientific institutions, implying that they

play a critical role in translating state and expert knowledge into public discourse. The diagrams do not
show political institutions as recipients from the media, reinforcing thatthera s r ol e i s mo
facing rather than integrative within the formal policy system.

V. International and UN Organizations
UN Organizations are significant recipients of biodidetgitate information in Colombia, drawing from

nearly every othectar group. Their incoming flows are evenly distributed across direct, official, and online
formats, confirming their role as crogfing knowledge aggregators. Interestingly, ministries and public
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agencies are prominent providers to UN bodies, whigheseagt s t hat Col ombi ads i n
actively informed by national policy developments. However, the UN does not appear to provide
information back to ministries in this visualizationttsiet may reflect a lack of bidirectional policy
engagememr that such flows are mediated through civil society or intermediaries like Think Tanks.

3.2.3.3 Links between Organizations
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Figure COLLQ Organizatibevel knowledge exchange network showing directional fimlimaté biodiversity
information, r@ported in ef@am survey responses. Arrows indicate whether an organization was named as a
source (incoming flows, pink) or recipient (outgoing flows, green) of information. The thicknélss of each arrow
frequency of mentions

This network map visualizes the directionality of information exchange among surveyed organizations in
Col ombi a 6 Sclinmaie &krbwladgersystern. YArrows represent reported information flows; edge
thickness reflects normalized frequency. The mapef® on organizatioteel interactions, showing

how knowledge is circulated, relayed, or concentrated within the nationgdaigricterface.

The network exhibits a hybwdre configuration, with two primary hubs: The Ministry of Environment
andSustainable Development (MADS) stands out as a multifunctional actor, prominently cited as both a
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recipient and a provider. It functions as a broker between scientific producers, implementing agencies, and
sectoral ministries, which is consistent withat®nal coordination role. The IDEAM (Instituto de
Hidrologia, Meteorologia y Estudios Ambientales) appears as a dominant knowledge provider, receiving
relatively few incoming edges. I t s strong out v
envirmmmental data authority, indicating a scientific but not deliberative nature in its network posture.

The Instituto Alexander von Humboldt also contributes substantially to knowledge provision but remains
less central than IDEAM. In the SNA, it is linkelldth national agencies and technical actors, suggesting

a supporting role in biodiversigtated expertise, albeit with more limited circulation or brokerage
function. The organizatigpecific map highlights the presence of regional and decentradied act
especially the Corporaciones Autonomas Regionales (CARs), Parques Nacionales Naturales, and various
local governments, many of whom appear as recipients of forwarded information. While their position is
more peripheral, their inclusion signals aratispal or implementatidacing layer in the national system,

indicating a desire for information to reach territorial actors, even if feedback loops remain underdeveloped.

International platforms such as IPCC, CBD, UNFCCC, and UNDP appear as -outgaiagles,

reflecting their influence as external knowledge sources. These organizations are integrated into the
Colombian system via IDEAM, MADS, and deingulementing intermediaries (e.g., PNUD, GI1Z), but

the absence of incoming flows indicates linotaded mechanisms for institutional feedback or dialogue.

The private sector, including Ecopetrol, Federacion Nacional de Cafeteros -faminagsactors is
visible but largely situated as recipients rather than contributors. This positioninghaditghke vagtder
perceptions of their relevance for outreach or implementation, but not as sources of expertise.

The academic sector remains notably underrepresented in this visualization. While a few universities and
research consortia are included, theypgcperipheral positions and exhibit few ties. This points to a
specialized research infrastructure (centered on IDEAM and von Humboldt) but thin linkages with broader
higher education institutions or interdisciplinary academic networks.

Overall, the Colohia network shows a functionally differentiated but hierarchically structured system, with
technical agencies generating science, the environment ministry directing policy coordination, and
decentralized actors pos.i tidewigeercd of hidirectiohabexchange tate mo s
the core, horizontal integration and territorial feedback mechanisms remain limited, constraining the
systembs adaptive capacity

2 As in the other six country cases, this analysis is based on a targeted sample of respondents from governmeamdcivil society,
scientific institutions. Whilbd data reflect real perceptions of knowledge exchange, they may have underrepresented academia,
media, and business actors not included in the original sampling frame.



D2.1:Mapping and analysing potentials and barriers of national knowledge uptake across country cases

39| Page
3.2.4 Facilitation and Improvement of Knowledge Exchange
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Figure COL1:Respondent s perceptions of institutional

change into decisikimg. Bars represent the percentage of respondents selegiirgt éaatrivedadeoi & 5
strongly disagreestBongly agree). The red dashed line indicates the mean response for each item.

The figure displays respondent agreement with four statements regarding the institutional conditions for
biodiversitgclimate knowledge exchange in Colombia. Agreementitevkigh across all items, with

mean scores ranging from 4.61 to 4.87, indicating a generally favourable perception of professional support,
data access, and integration of climate and bi od

The highest agreement wasorded for the statement on the quality and availabilitt@wfiafe data,
information, and training opportunities (mean = 4.87). This suggests that respondents place a high value
on knowledge infrastructure but may also be signalling that suateseaminot universally accessible.

The strong support for this statement could reflect a recognized need for more consistent and inclusive
training mechanisms, particularly for-oentral actors or those working at implementation levels.

Similarly, respmlents strongly agreed with the statement that biodiversity and climate change are integrated
into their professional activities (mean = 4.83). This high score may appear counterintuitive, but it likely
reflects that many respondents currently work is tiode are explicitly focused on these issues. At the
same time, it underscores a structurél gamely, that many positions in other institutions or sectors may

still exclude biodiversiigimate considerations from their formal mandates. This higthigintsed to
mainstream these issues into a broader range of institutional functions and job profiles.

Agreement is also high for the need for recognition and support by colleagues and supervisors (mean =
4.61) and for institutional support via fundingtiane allocation (mean = 4.65). These responses suggest
that, while respondents may be motivated to act, the enabling environment within institutions remains
critical to sustaining meaningful engagement with biodiversity and climate change.

In sum, the redts from Colombia indicate that the foundations for effective knowledge exchange are
strong among the respondents surveyed. However, the high levels of agreement likely reflect both
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acknowledgment of importance and a recognition of ongoing limitatidgitsilapigr around data
accessibility, institutional mandates, and seic®itraining and integration efforts

Preferences for Strengthening Cooperation and Information Exchange

In terms of how to facilitate knowledgsake, we found the following patterns from responses:

First, it is essential to generate key messages aligned with the design and implementation of public policies
at national, sub national, and local levelsblskiag a baseline of knowledge about the synergies,
relationships, and impacts of climate change on biodiversity and ecosystem services is a priority. This should
be complemented by regional and local studies.

Second, there is a need to promote caaiditing for decisiemakers on how to use tools like IPBES
transformative change scenarios and IPCC climate scenarios, supported by communication campaigns.

Third, information should be centralized and made accessible through interconnected platfiorens or o
portals, as it is often scattered or unknown. The National Environmental System (SINA) should host a
thematic online repository linking relevant sources and data from different institutions, strengthening the
interdisciplinary nature of environmeissiies.

It is also critical to improve institutional coordination. Currently, there is fragmentation among research
institutes, Regional Environmental Authorities (CARS), and private entities, leading to inconsistent data and
disjointed decisiemaking. Tiere should be int@wstitutional alignment and information sharing.
Moreover, efforts must be made to ensure that information is accessible, understandable, and usable by
various stakeholders, from policymakers to the general public. This includaagiesalnunication

products tailored to different audiences, using clear language, and leveraging digital technologies and social
media to increase reach and engagement. Educational efforts should include the creation of a mandatory
environmental educatiamurriculum in schools and universities across Colombia, ensuritegniong

cultural change and awareness.

The process should also involve the strengthening of communication channels to reach all educational
levels and sectors (public, private, produatidesocial), providing practical tools for local implementation

and increasing trust in biodiversity conservation efforts. Finally, it is important to foster dialogue spaces
between scientists, technicians, and deaisikers, ensure continuous trainamgl organize followp

workshops after informatiegiharing sessions to assess integration into institutional processes and identify
gaps and opportunities for improvement.

The respondents favoured institutions and organizations, they would like fyp dotensinication

include: The Humboldt Institute, IDEAM, WWF, Ministry of Health, Ministry of Transport, UNDP and

in general terms scientific and research institutes. The formats included beside traditional written forms
such as reports and official docotaemore interactive and direct communication means. Specific

formats mentioned among others were: workshops, conferences, expert advice and technical assistance,
datasharing, summarits policymakers, successful case studies, communication themiific sci

institutions,
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3.3 DR Congo

3.3.1 Information on Respondents

In DR Congo in total 38 respondents completed the survey. In DRC, the most common form of
contribution is the provision of technical or professional expertise (16 respondents), followed by
communication or internal forwarding of biodivedditgate recomendations (8 respondents). Fewer
respondents (5) reported being involved in decigaking roles that incorporate climate and biodiversity
concerns. This suggests that many actors in the DRC network are positioned as knowledge providers or
intermediariesather than formal decisiomakers. The relatively high level of technical contributions likely
reflects the engagement of scientific, NGO, and international actors in supportingiefddersde
processes, rather than directly determining outcomesurthar factor specific distribution see the
Appendix.

3.3.2 Network

Social Network, country study = DR Congo
ubnational
licymaker
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Policymaker
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Figure DRC. Social network map showing information flows between organization typéslimiéitén the biodive
knowledge system in DR Congo.

In terms of how to interpret networletrics for our purposes:-ttegree tells us how many actor groups
recognize someone as an information provider. Outgoing flow tells us how much information provision is
attributed to them overall (weighted and normalized). Betweenness centrality bagitiaemmtypes

serve as bridges or intermediaries in the network, facilitating information flow between otherwise
unconnected actor groups.

Table DRGL1.
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Node InDegree | OutgoingFlow | Betweenness
OtherMinistries 7 6.29 0
PublicinterestGroup 7 6.89 0.00794
Scientificlnstitution 7 6.53 0.00794
UNOrganization 7 6.78 0.00794
AgencyBiodiversity 7 6.71 0
AgencyClimate 7 5.56 0
Media 7 6.71 0
MinistryBiodiversityClimate 7 6.89 0
Multiplier 7 5.53 0
SubnationalPolicymaker 7 5.59 0
ThinkTanks 6 5.18 0
OwnResearch 6 4.59 0
PrivatelnterestGroup 6 457 0
LocalPolicymaker 5 2.95 0
Institut Congolais  pour 0 0 0
Conservation de la Nature
MinistryBiodiversity 0 0 0
Table DRG2.

Metric Value
Number of Nodes 16
Number of Edges 93

Number ofisolates (in=0) | 2
In-Degree Centralization | 0.079

The SNA for DRC highlights a broad and balanced biodidelisipte information landscape, with

multiple actor types recognized equally as knowledge providers. Among the 16 actor categories included in
the network, 14 were cited at least once as sources of information, while two, the Ministry of Biodiversity
and the Institut Congolais pour la Conservation de la Nature (ICCN), were not mentioned by any
respondents, and thus remain isolates. The netwaistsoof 93 directed edges and adegree
centralization score of 0.079, indicating a low concentration of information flow and suggesting that
knowledge provision is spread across a wide array of actors. This structure points to a moderately
decentralizd system, where no single institution dominates the gcibogimterface.

Ten actor types share the maximumdeigree value of 7, meaning each was identified as a source of
information by all seven respondent actor groups. These include: Pubdic Gntarps; Scientific
Institutions; UN Organizations; Media; Multiplier Organizations; Agency for Biodiversity; Agency for
Climate; Ministry of Biodiversity and Climate; Other Ministries; Subnational Policymakers. This reflects a
distributed landscape afdwledge providers that spans government agencies, civil society, international
organizations, and scientific actors.

When considering total outgoing normalized flow, Public Interest Groups and the Ministry of Biodiversity
and Climate stand out with thghest values (6.89), followed closely by UN Organizations (6.78), Media
(6.71), and Agency for Biodiversity (6.71). These scores highlight actors that were not only frequently cited
but also widely recognized across multiple respondent cafegstiggestg consistent informational
relevance rather than isolated mention.

Although betweenness centrality values are generally low, three actors show modest but measurable levels
(0.00794): Public Interest Groups, Scientific Institutions, and UN Organizat®eaggests that these
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groups may play limited but discernible roles in connecting otherwise disconnected parts of the network,
potentially facilitating intsectoral knowledge transfer.

Private Interest Groups, Local Policymakers, and Think Tanies ragderate to low values in both in

degree and flow, indicating more peripheral roles in the current configuration of knowledge exchange. The
two isolatesi ICCN and the Ministry of Biodiversiiy raise questions about institutional visibility or
recogrtion. While both likely play substantial roles in biodiversity governance in practice, their absence
from the reported information flows may reflect either a sampling gap or limited engagement with surveyed
actor categories.

The DRCO s odinnatkhowledge aetwork is marked by a pluralistic structure with multiple
governmental and n@overnmental providers operating in parallel. The presence of numerous actor types
with equally high idegree and flow scores suggests a-modlil, inclusive systeof information

provision. The moderate values of betweenness centrality imply that while information circulates broadly,
crosssectoral integration may still be limited. The exclusion of key institutions such as ICCN emphasizes
the need to further exptirecognition gaps and ensure that critical biodiversity actors are visible and
engaged in the national sciépoécy interface. This insight may be useful for identifying stakeholders for
interviews and national workshops under WP7, particularly vwatignéional presence does not yet
translate into perceived relevance.

3.3.3 Information Flows

3.3.3.1 Information Flow by Format
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Figure DRE. Formadpecific Sankey diagram showing how information from providers reaches receivers in
segmenitettd three formats: DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and ONLIN
websites, platforms).

The Sankey diagram displays the flow of biodiversiyclimateelated information across different
provider and receiveragips in the DRC, disaggregated by communication format: Direct, Official, and
Online.

Direct formats (red) are especially prominent among public authorities, notably between the Agency for
Biodiversity, the Ministry for Biodiversity and Climate, and Mthistries. This suggests strong intra
governmental interaction through personal meetings, workshops, and bilateral exchanges. Official formats
(green), such as formal reports or legal/policy documents, are broadly distributed across all receiver types
but are especially significant in exchanges involving ministries, agencies, and scientific institutions. This
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pattern points to bureaucratic or procedural information channels that maintain legitimacy and institutional
traceability. Online formats (blue) duaie the lower half of the diagram and are the most widely used
overall. They are heavily employed by providers such as Scientific Institutions, Multipliers, and UN
Organizations. Online information reaches nearly all actor categories but is pargctsdartpdard UN

bodies, Scientific Institutions, and Public Interest Groups, suggesting digital platforms serve as a primary
channel for transnational or evidebased knowledge dissemination.

Multipliers and Scientific Institutions are both active aball three formats, with a notable emphasis on
online dissemination to a diverse set of actors, indicating their bridging role. Private and Public Interest
Groups are visible in all formats as both providers and receivers, though the intensibyttioteir

flows is lower compared to public sector bodies. UN Organizations primarily use online and official
formats, consistent with their global knowledge dissemination function. They interact most frequently with
public authorities and scientific ingibns.

3.3.3.2 ReceiveBpecific Information Flow

Climate

- ——
.- dther Ministrief
N e

.
. "

on
haker

Receiving Actor Providing Actors

<

Direction of Information Flow
“country study = DR Congo

Figure DRG. Receigpecific (UN Organizations) Information Flow in DR Congo, segmented into three fo
DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and Gtsi& | NBtfergisyvebs
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Think Tanks
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Figure DR@. Receif&pecific (Think Tanks) Information Flow in DR Congo, segmented into three formats: DIF
(e.g., meetings, calls), OFFICIAL (e.g., government reports), and ONLINE (e.g., websites, platforms).
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Figure DR6. RecsiSpecific (Scientific Institution) Information Flow in DR Congo, segmented into three f
DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and ONLINE (e.g., websites, platform
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Figure DR6. Receiypecific (Other Miasgtthformation Flow in DR Congo, segmented into three formats: DIREC
(e.g., meetings, calls), OFFICIAL (e.g., government reports), and ONLINE (e.g., websites, platforms).
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Figure DRZ. Recensgpecific (Public Interest Group) Information Flawgan $2gn@mted into three formats:
DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and ONLINE (e.g., websites, platform
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Figure DR8. Receigpecific (Ministry responsible for Biodiversity and Climate) InformatiogoFlow in DR C
segmented into three formats: DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and ON
websites, platforms).
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Figure 29. Recé@pecific (Agency responsible for Biodiversity) Information Flow in DR Cibinge, segmented
formats: DIRECT (e.g., meetings, calls), OFFICIAL (e.g., government reports), and ONLINE (e.g., websites,
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Ministry of Biodiversity and Climate: The Ministry emerges as a keyleagbimdbrmation provider,
distibuting knowledge relatively evenly across direct, official, and online formats. Most information is
directed toward scientific institutions, other ministries, and public interest groups, with moderate outreach
to private sector actors. There is somdilited engagement with UN organizations. The diversified
communication strategy suggests institutional authority and effort to reach varied stakeholders, but the
relatively low engagement with international actors or think tanks may limit the uptzddekabglledge

or independent evaluation.

Agency Biodiversity & Agency Climate: Both agencies show substantial use of direct and official formats,
less so online. Their primary information recipients are ministries, other agencies, and occasianally scienti
institutions. Agencies also reach interest groups, albeit to a lesser extent. These agencies are embedded i
bureaucratic knowledge exchange, largely targeting horizonga\(artrenental) flows. The underuse of

online tools could limit broader @isgnation or transparency.

Subnational and Local Policymakers: Subnational actors favour direct communication, particularly targeting
ministries, scientific institutions, and UN bodies. Local policymakers have more limited reach, with slightly
narrower digrsity of recipients, focused mostly on national political authorities and international
organizations. While these actors do act as information sources, their scope and methods suggest a more
vertical flow of information to natiodalel institutions, [esibly reflecting reporting obligations rather

than proactive knowledgbaring. Their peripheral role may indicate underutilized local knowledge.

Il. Scientific and Research Actors

Scientific Institutions: These institutions rely heavily on online digemiollowed by official formats,

and to a lesser extent, direct communication. They provide information broadly across all actor types,
especially to ministries, other scientific institutions, and interest groups. Their outward flow profile indicates
an emphasis on formal and accessible communication, typical of academic outputs. However, limited use
of direct contact may hinder relational trust and actionable uptake.

Multipliers (e.g., training centres): Multipliers are prominent providers chrhlofécial information,

especially to ministries, scientific institutions, and civil society organizations. Their role as boundary actors
is visible here, bridging institutional and community needs. However, limited direct contact with the private
sectoror international bodies may weaken their integration into global 4aplaiity efforts.

Media do not appear prominently in the dataset as providers in the DRC case. This likely reflects a structural
disconnect between policy and public communicatomels, possibly contributing to weak transparency
or outreach.

lll. Interest and Advocacy Groups

Public Interest Groups: These actors show balanced use of all three formats. Their information is directed
broadly, with notable flows to ministrigsientific institutions, and UN organizations. This reflects a
strategic, mufscalar communication profile. The diversity of targets and balanced formats underscores
their role as active policy interlocutors.

Private Interest Groups: Private actors ademepresented as providers. Where present, they favour
official and online formats and mostly target ministries and scientific institutions. The limited scale suggests
a passive role in policy communication, possibly due to proprietary or competive.chimeir marginal

position in the network may hinder integration into national knowledge systems.

IV. Think Tanks and Capacity Building Organisations
Think Tanks: These are very marginal actors in the DRC case. Where present, they use a m@ndof official

online formats and target ministries and scientific institutions. Their absence limits independent analytical
input and constraints critical policy reflection. Their development could strengtisstin@d slialogue.
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UN Organizations are visible iagportant providers of information, with online formats dominating,
followed by official and then direct exchanges. Recipients include Ministries, Agencies, Public Interest
Groups, and Scientific Institutions. $eférencing links also indicate intewacbetween UN bodies.
These patterns align with t he AUlAIgely unglifectibnallandk n o wl
standardized, which may limit context responsiveness.

CrossCutting Observations for DRC:

High reliance on direct formats: Manyjater types (e.g., Public Interest Groups, Think Tanks,
Private Sector) rely heavily on direct communication, suggesting a strong preference for
personalized or informal exchange over bureaucratic channels.

Government authorities as central recipientssgall providers, the Ministry and Agency for
Biodiversity/Climate are consistently the most targeted recipients, showing their centrality in the
national knowledge system.

Scientific institutions as secondary recipients: These are regularly engdtpele pyovider
types, but rarely through direct formats, perhaps reflecting their consultative or analytical roles
rather than political decisioraking ones.

Limited crossectoral engagement by local policymakers: Local and subnational policymakers i
DRC provide information to a narrower group of actors, mostly upward to ministries or UN
bodies, with less lateral exchange across sectors.

Potential Gaps: Despite the range of actors involved, Think Tanks and Multiplier institutions appear to
receive oprovide less information comparatively, a possible gap in interteddiapwledge
mobilization.
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Figure DRGE9: Organizatitevel knowledge exchange network showing directional fémlnadé biodiversity
informain, as reported intepesurvey responses. Arrows indicate whether an organization was named as a
source (incoming flows, pink) or recipient (outgoing flows, green) of information. The thicknéks of each arrow
frequency aftioes.

This figure illustrates the directed information flows between surveyed organizations within the
biodiversitgclimate knowledge system in the Democratic Republic of the Congo (DRC). The map is based
on respondenteported ties indicating which ongations they send information to and receive
information from. Arrows represent the direction of knowledge exchange; edge thickness corresponds to
normalized frequency. The figure reflects how knowledge moves across national, subnational, and
internatioma | actors wi-pdidyimerfadcC6s sci ence

The network is characterized by a highly centralized and vertically oriented structure, with the Ministére de
| 6Environnement et D®vel oppement Durabl e (MEDD)
receies and distributes information across a wide range of actors, including technical bodies, donors, and
civil society, confirming its central role as both a policy coordinator and a conduit for incoming knowledge.
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Its prominent bidirectional ties suggesh bofluence and reliance, positioning it as a linchpin in the
national system.

Two technical institutions, ICCN (Institut Congolais pour la Conservation de la Nature) and Institut de
Recherche, appear as active providers, connected to both governm&nanactorternational
organizations. While their roles are not as central as MEDD, they serve as important sources of
environmental or biodiversitglated expertise. Their inclusion suggests some degree of internal technical
capability, though their lowaesibility implies limited brokerage power.

Several international organizations and science platforms, including IPBES, CBD, IPCC, and IUCN, appear
exclusively as providers, with multiple outfearidg edges and no incoming ties. This reflects their
normat ve authority and strong influence on DRCOs j
loops indicates minimal tway exchange, reinforcing a unidirectional model of scientific influence from
global to national levels. A set of delimted and mitilateral organizations, such as GEF, UNDP, and

the World Bank, occupy intermediary positions in the network. Their connections to both international and
national actors suggest a prepasted flow of knowledge, where funding structures and implementatio
partnerships shape who shares and receives information.

Peripheral actors in the system include a range of civil society organizations, NGOs, provincial
governments, and private sector entities. These nodes are primarily on the receivifgraration

flows, with little evidence of them serving as active providers or intermediaries. This pattern indicates an
aspirational inclusion logic, where many actors are named as important for outreach or coordination but
remain structurally marginal.

Notably, research institutions and universities are largely absent or appear only at the edges of the network.
The lack of central academic actors points to a limited integration of domestic scientific institutions into
the national knowledge system. Taisforces a model in which policy is informed primarily through
external knowledge inputs and centralized administrative eaaiiiog, rather than through iterative or
peerbased exchange.

Overall, the DRC network displays a steitgric, externallgfluenced configuration, where vertical flows

from global organizations to the central ministry dominate. While some national technical bodies serve
contributory roles, the broader structure suggests limited horizontal knowledge exchange, low territorial
decentralization, and underutilization of academic and civil society expertise. This has implications for
adaptive capacityandlgang r m i nst i tuti onal l earning in the co
architecture. The fact that so many orgtairs are listed as recipients of forwarded information, but not

as sources, suggests aspirational connections rather than established exchangé.relationships

3 As with all other country cases, the DRC sample emphasized public agenciesdN€l@steghscientific actors.
While the sample includes a relatively rich mix of institutions, it is likely that media, subnational officials, and academic
actors are underrepresented. As such, the chord diagram reflects perceived, not exhaustbreflaviermat
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3.3.4 Facilitation and Improvement of Knowledge Exchange

c. Availability of up-to-date data and
information and training opportunities for their
use

a. Improved support in these areas through the  b. Recognition of the importance of these issues
provision of funding and working time. by colleagues and superiors

4. Biodiversity and climate change are integrated
into my professional activities

—

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4
1: Not important, 2: Less important, 3: Neutral, 4: Important, 5: Very important
country study = DR Congo

Figure DRC O . R e s p oonsdotimstitusiahal gnd prafessmnal support for integrating biodiversity and ¢
change into decisikimg. Bars represent the percentage of respondents selegiirgt éaatrivedadeqi & 5
strongly disagree; 5 = strongly agr@elaskeal line indicates the mean response for each item.

This figure captures respondent agreement with four statements related to institutional and professional
conditions supporting biodiveréitimate knowledge exchange. The results show vergudhadf

agreement across all four dimensions, with means ranging from 4.26 to 4.69, indicating a broadly supportive
and enabling environment.

The highest average agreement is found for the statement that respavel@ctesstodgte information

and training opporturfitiean 4.69). This suggests that respondents feel confident in the availability of
timely, relevant knowledge and learning resources, which is essential for effective engagement with
biodiversitgclimate topics. Closely followiaghe statement thbiodiversity and climate change are integrated
i nto respondenwith @ mgan of {463 Fhisgairdsl to aagtrong alignimeng Isetween
environment al t hemes and responde s tofsidstitutonal e r es
mainstreaming of these issues within their professional contexts.

Support in the form dtinding and time alloats@mscores highly (mean 4.58), suggesting that organizations
provide not only conceptual but also material suppdmdavledge exchange activities. This is critical in
resourceconstrained contexts like DRC, where institutional capacity is often a limiting factor. The lowest,
yet still favourable, agreement is found for the statemestlibagues and supervisizes tlreedgportance of
biodivergitfimate issgmeean 4.26). While still strong, this comparatively lower score may reflect some
internal inconsistencies in organizational culture, potentially indicating a gap between formal mandates and
interpersonalramanagerial reinforcement.

Overall, the data portray an encouraging picture of the institutional and professional climate for knowledge
exchange in DRC. Respondents perceive strong integration of biodiversity and climate themes into their
work, adequateupport for engaging with these topics, and solid access to data and training. The slightly
lower score on interpersonal recognition underscores the importance of not only institutional structures
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but also peer support and leadership engagement in fdetegitegm knowledge exchange cultures.

These findings are particularly notable given the governance and capacity challenges often associated with
the DRC context; they suggest a relatively resilient and motivated community of practice, likely tied to
spedfic national or international initiatives focused on capaditjng.

Preferred formats of information exchange

Stakeholders expressed interest in intensifying collaboration with actors across government, civil society,
research institutions, the prevaector, and international organizations. At the national and subnational
levels, specific institutions mentioned include the Ministry of Environment and Sustainable Development
(MEDD), Parliament, the Fonds Forestier National, ICCN, the PlateformeREdS@Biodiversity and
Ecosystem Services Platform), and provincial environmental coordinations. Civil society platforms such as
CONAPAC and ANAPAC, as well as scientific and academic institutions, were also named.

Internationally, respondents identifieg Bevelopment and environmental partrensluding FAO,
UNEP, UNDP, the World Bank, USAID, the European Union, the German Development Bank, GlZ,
and the Agence internationale de la Francophasmigotential collaborators. Environmental NGOs (e.qg.,
WWEF, WCS, African Wildlife Foundation) and scigrtiey platforms such as the IPCC, IPBES,
UNFCCC, IUCN, and GEF were also seen as critical partners.

Preferred formats for engagement included both formal and informal mechanisms: workshops, seminars,
expert onsultations, conferences, official reports, emails, and digital or print media. Joint initiatives were
also highlighted as an important avenue for sustained collaboration.

Respondents emphasized the need for coordinated efforts across four main areas:

Institutional Strengthening and Coordination: Enhance the capacity and operational effectiveness of
national and local institutions, ensuring adequate human, technical, financial, and infrastructural support.
Respondents called for biodiversity and climaie tireated as cresstting priorities and better

mainstreamed into governance.

Capacity Building and Inclusive Participation: Strengthen the skills ofaedisisnresearchers, and

civil society through targeted training and environmental ediRasipondents also advocated for more
inclusive participation of scientists, local communities, indigenous knowledge holders, and private sector
actors in policy processes.

Communication and Outreach: Develop national communication strategies and thversigye Gt
dissemination channgtecluding community radio, social media, religious institutions, and usjversitie
to broaden access to information and engage multiple stakeholder groups.

Improved Access and Evidence Mobilization: Increase aatesisitrelevant scientific information

through summaries, digital tools, and open databases. Establish coordination platforms to-enable cross
sectoral and muliével knowledge exchange, and support localized research initiatives to ground policies
in cantextspecific evidence.

Together, these insights highlight the need for both horizontal and vertical integration of knowledge
systems to ensure more informed, inclusive, and actionable climate and biodiversity policymaking in the
DRC.
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3.4 Finland

3.4.1Information on Respondents

In Finland, a total 37 of respondents completed the survey. Among Finnish respondents, the most
frequently reported role is the provision of technical or professional expertise (just under 30 respondents),
highlighting a strong emphasis on analytical orpevidencdased support in national biodivedsity

climate work. This is followed by internal communication or forwarding of recommendations
(approximately 24), suggesting a secondary but substantial function of organizational knowledge brokerage.
In contrast, fewer respondents report making formal decisions (about 9), indicating that while technical and
communicative roles are well represented, detialking authority is less prominent within the sampled

actors. This pattern suggests a respondentkeagsdgoward advisory and intermediary functions over

policy leadership. For further actor specific distribution see the Appendix.

3.4.2 Network
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Figure FIN.. Social network map showing information flows between organization typ8slimidten the biodive
knowledge system in Finland.

In terms of how to interpret network metrics for our purposatedree tells us how many actor groups
recognize someone as an information provider. Outgoing flow tells us how much information provision is
attributedto them overall (weighted and normalized). Betweenness centrality captures which actor types
serve as bridges or intermediaries in the network, facilitating information flow between otherwise
unconnected actor groups.

Node InDegree | OutgoingFlow | Betweennesyg
MinistryBiodiversityClimate| 8 7.88 0.00458
OtherMinistries 8 7.71 0.00458
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PrivatelnterestGroup 8 7.37 0.00458
PublicinterestGroup 8 7.61 0.00458
Scientificlnstitution 8 7.88 0.00458
ThinkTanks 8 7.08 0.00458
AgencyBiodiversity 8 7.88 0
AgencyClimate 8 6.65 0
Multiplier 8 5.80 0
SubnationalPolicymaker |7 4.18 0
LocalPolicymaker 7 4.32 0
Media 7 6.94 0
OwnResearch 7 6.30 0
UNOrganization 7 6.61 0
OtherPolicymaker 0 0.00 0
Table FINL.
Metric Value
Number of Nodes 15
Number ofEdges 107
Number of Isolates (in=0f 1
In-Degree Centralization| 0.062

Table FIN2.

The Social Network Analysis (SNA) of Finland reveals a highly integrated and egalitarian structure of
biodiversitgclimate knowledge exchange. The network comprisastdtbStypes and 107 directed
information ties. With onl y -degneecentraliaaticam scere df @062, h e r P
the network is notably decentralized and inclusive, with no actor type monopolizing the flow of
information.

Ten actorcategories exhibit the maximunrdégree score of 8, indicating that every respondent group
reported receiving information from these providers. This group includes a diverse mix of public
authorities, civil society organizations, scientific bodiestemaediaries, illustrating a vesliablished

knowledge ecosystem in which multiple institutions are broadly recognized as legitimate and visible sources
of information.

Normalized outgoing flow values help further differentiate actors with sirdégeénscores. The

Ministry of Biodiversity and Climate, Scientific Institutions, and Agency for Biodiversity all record the
highest normalized flow (7.88), suggesting that they are not only frequently cited, but also consistently
referenced across multiepondent types. Together, they form the structural core of the Finnish network

in terms of perceived information provision. Public and Private Interest Groups, Think Tanks, and Other
Ministries also show high flow scores (all above 7.0), confirmingctherrole in disseminating
information.

Six actors, including Scientific Institutions, the Ministry of Biodiversity and Climate, Public and Private
Interest Groups, Think Tanks, and Other Ministries, displaaenobetweenness centrality (0.00458), the

highest value recorded in this network. While modest, these values indicate that they may serve as weak
intermediaries or points of intersection between otherwise separate flows of information. The uniformity
and low overall magnitude of betweennesssiufgebrokerage is not a dominant structural feature of

the network, but is shared across a set of similarly positioned actors.

More peripheral actors include Subnational and Local Policymakers, the Media, and Own Research.
Although their irdegree values remain high (7), they show comparatively lower outgoing flow scores
(ranging from 4.18 to 6.94), suggesting that while tlbeyranenly identified as recipients of information,
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they may play more specialized or passive roles in datiehgrovision. The single isolate,

00t her Policymaker, 6 was not <cited as a provider
or lack of clear institutional recognition in the survey responses.

Overall, Finlandds n e-hieracchidal canfighratinj witrsa bebadddt af actoris b u t €
participating in the exchange of biodivéditpate knowledge. Governmeriaties and scientific

institutions jointly anchor this network, supported by civil society and private sector actors that are similarly
active in provision. This redundancy in the system may enhance resilience, accessibility, and mutual
accountability acse the sciendpolicy interface. However, the absence of strongly differentiated
brokerage roles suggests that future coordination efforts may benefit from targeted mechanisms to improve
crosssectoral integration, especially between localized act@saraevel hubs. As in other countries,

the sampling strategy emphasized formal policy institutions, research organizations, and intermediary
actors. Therefore, the absence of certain universities or mass media outlets should not be interpreted as
disegagement but rather as a reflection of survey design.

3.4.3 Information Flows

3.4.3.1 Information Flow by Format

Biodiversity Climate
Ministry

dther Ministriep

g — = 2 = - " pvate Interest Gi
> 2 - & ( D

= . 7\\5\\\ G 1"‘ _,“";‘-___'

o o NN T lic Interest Gry

: lon
Privi

naker

) S = 3 \ -

[d

——
‘\‘ gency Climatg
“~-- ical Policymal

Subn|

= = UNOrganization
Receiving Actors Providing Actors

Direction of Information Flow
*country study = Finland

Figurd=IN-2. Formatpecific Sankey diagram showing how information from providers reaches receivers |
segmented intoftrreats: Digital and online media (websites, social media, newsletters); Official and formal
(reports, summary for dealsdos, IPCC reports, IPBES reports, information sheets) and Direct and indi
communication (emails, phone tallsj@xpeorkshops, conferences)

Dominant formats: Online is the most widely used format across all providers. A substantial portion of
information flows from nearly every actor, including Ministries, Agencies, Scientific Institutions, Media,
and UN orgaizations, occurs online. Official formats are the second most used, especially for
communication from public authorities (e.g., Ministries, Agencies) and Scientific Institutions. Direct
communication is relatively less frequent overall, but still visftegtpparticularly from Ministries,

Think Tanks, and Civil Society groups.

Major providers include Scientific Institutions, Ministries, Agencies, Think Tanks, and UN Organizations.
Each shows high volumes of outgoing information, often channelledh thinéing or official means.
Main recipients are the Ministry of Biodiversity/Climate, Other Ministries, Scientific Institutions, and
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Public Interest Groups. Subnational Policymakers, Think Tanks, and Private Interest Groups also receive
substantial flowdut somewhat less prominently.

Scientific Institutions and Ministries receive a high proportion of official and online format flows. Public
Interest Groups and Private Interest Groups are more frequently targeted via online formats, although
some directammunication exists. Subnational Policymakers are reached largely through online and
direct formats, hinting at decentralized interactions.

The Finnish system displays a relatively balanced use of all three formats, online, official, and direct, but
leanst rongly toward online exchang-®sardpudia nf orci ng
communication and openness in government sgiehicg processes. The notable presence of official

formats, particularly among Ministries, Agencies, andfisdigsttiutions, suggests that information

exchange is partly embedded in bureaucratic and regulatory mechanisms, facilitating traceability and
formality. The volume and diversity of flows between Scientific Institutions and Public Authorities
(ministriesand agencies) underscore a relatively dense and reciproogpalidgriogerface. This aligns

with Finland6s st ‘hasedgolicy ang boardiriated Haigencye&kmnowledgen ¢ e

platforms.

Subnational Policymakers and Private Interest &recgive fewer flows, which may point to gaps in
vertical integration and sectoral engagement. Think Tanks and Public Interest Groups appear as both
providers and recipients, but their involvement skews toward informal and online methods, suggesting
possble marginalization from formal decision structures.

3.4.3.3 ReceiveBpecific Information Flow

Figure FIMB. Receigecific (Ministry responsible for Biodiversity and Climate) Information Flow in Finland, se
into three formats: DIRECT (@etjngs, calls), OFFICIAL (e.g., government reports), and ONLINE (e.g., websi
platforms).













































































































































































































































