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1 Introduction

People have been learning about environmental challenges, and how tomanage and

respond to those challenges, for millennia. The Anasazi people of the southwestern

region of what is now North America learned that their communities were not

sustainable to persistent and long-term droughts around the thirteenth century,

when they abandoned long-term settlements where they had invested in housing,

community infrastructure, and agriculture (Benson et al., 2007). Flash forward to

the 1800s when people in London began to learn that drinkingwater was the source

of cholera contamination, which led to improvements in howwater andwastewater

were delivered in modern cities (Johnson, 2006).

By the mid twentieth century, we saw growing evidence of how toxins affect

public and environmental health – from the evidence that Rachel Carson

brought forth in her book Silent Spring and the investigation of the Union

Carbide plant disaster in Bhopal, India. By the 1980s, we can observe scientists,

advocacy groups, and governments around the world learning about the causes

of the destruction of the ozone layer, the importance of ecosystems like equa-

torial rainforests for carbon sequestration and protection of biodiversity, and the

impacts of greenhouse gas emissions on climate change. At the same time,

governments and nongovernmental actors have learned diverse ways to address

such challenges – from banning highly toxic pollutants, to strengthening the

regulation of industrial processes, or creating conservation reserves in forests

and oceans – among many other examples of environmental governance.

Environmental governance involves the actions, processes, and products of

diverse governmental (e.g., elected officials, regulators, agency staff, governmental

researchers, planners) and nongovernmental actors (e.g., private industry, nonprofit

advocacy groups, community-based organizations, academics, consultants).

Learning can occur at multiple scales of environmental governance (from local

to global) and at distinct stages of governance (Gerlak et al., 2018). As actors seek

to understand, advocate for, create, implement, and evaluate policies, laws, and

programs to manage our planet’s air, water, land, species, and other natural

systems, learning can play a key role in adaptive and effective governance (Pahl-

Wostl et al., 2013; Ison et al., 2015). At the same time, learning by observing

environmental governance processes and outcomes can also occur among

individuals and organizations outside of formal governance settings.

Despite the evidence of learning in environmental governance, the speed and

the depth of learning often do not keep pace with the complexity, dynamics, and

uncertainty of environmental systems. Consider the uncertainty underlying just

a few of the issues related to the effects of climate change: How do we support

healthy ocean food webs with rising ocean temperatures; what types of habitats

1Learning for Environmental Governance
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should governments prioritize for protection as species migrate to more favorable

climates; and which communities will be disproportionately harmed by more

extreme and more frequent severe weather events? Such questions have global

implications and will require fundamental changes to society (Young, 2023) –

changes that will need to be driven by environmental governance institutions.

Therefore, our governance institutions and the individuals and organizations who

shape them, urgently need to learn about the nature, extent, and drivers of new and

changing environmental problems and about the strategies and policies that can

mitigate or solve them.

The “learning hypothesis” is that new knowledge can foster learning, and that

such learning can drive the adaptation of strategies or policies, which in turn can

lead to better governance outcomes (Yanguas, 2021). Learning is also seen as

a key pathway for influencing the types of collective behavior changes that can

support global sustainability (Newell et al., 2022), and as an indicator of the

adaptive capacity of environmental governance institutions (Gupta et al., 2010).

From a practical perspective, the investments governments make in environ-

mental monitoring, science advisory groups, and program and policy evaluation

further suggest that the learning hypothesis is embedded within the design of

governance systems.

While the learning hypothesis seems intuitive, in many cases we struggle to

learn in environmental governance. Decision-makers often resist or ignore new

information and policies are typically slow to adapt, even when we do learn.

The result is our collective failure to adequately understand and respond to

emerging and highly uncertain environmental issues. We see this with climate

change, invasive species, microplastics, increasing use of fossil fuels for block-

chain production or artificial intelligence (AI), nutrient pollution in rivers and

streams from agriculture, toxins in our building supplies and resultant indoor air

pollution, and the list goes on. And worse, some governance processes inten-

tionally prevent us from learning to solve today’s most critical problems. For

example, through lobbying and misinformation campaigns, the fossil fuel

industry has played a key role in blocking efforts to create meaningful policy

responses to climate change by the United States (US) federal government over

the course of several decades (Oreskes and Conway, 2011; Brulle et al., 2020;

Mann, 2021).

One of the explanations for why learning is difficult is that environmental

governance systems are complex. Environmental governance systems include:

• national and subnational governments that regulate and monitor environmen-

tal conditions;

• regional and international commissions that implement treaties and agreements;

2 Earth System Governance
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• Indigenous communities who manage lands and resources;

• nonprofits that advocate for the protection of natural resources;

• environmental justice groups who seek protections for communities that are

vulnerable to environmental harms;

• industries that pollute the environment and engage in sustainable practices;

• academics who study environmental problems; and

• funders and donors who support environmental research and advocacy,

among others.

These actors also engage in an array of formal and informal governance venues

and produce decisions acrossmultiple interrelated issues and jurisdictional scales.

Yet, it is the very complexity of our governance systems that also makes learning

so important.

Despite the challenges, examples of learning to address environmental

problems are widespread and growing in the scholarship on environmental

governance. Researchers are studying what enables learning and its effects

across diverse contexts and locations (Gerlak et al., 2018), including how

learning can support change and adaptiveness in governance (Burch et al.,

2019; Djalante and Siebenhüner, 2021). Lacking from the literature are

lessons on how we can integrate these findings and infuse them into the

study and practice of environmental governance to make learning more

widespread and intentional. In this Element, we synthesize insights from

extensive academic and applied research on learning around the world to

inform both research and practice. We distill from this research the social and

structural features of governance that can support learning and more adaptive

responses to environmental problems.

In doing so, this Element identifies common theoretical foundations of

learning in environmental governance, which to-date, have been disjointed

across the literature. At the same time, we highlight where literature remains

tentative or underdeveloped. This includes offering strategies for how

researchers and practitioners can design governance processes and structures

to support productive forms of learning. We draw these lessons from exten-

sive empirical research on cases of learning. We recognize that these

examples may be biased more toward positive cases of learning (versus

cases of non-learning), as well as cases where learning may be more likely –

namely more consensual settings (versus conflictual settings). As we discuss

more in Section 5, these limitations are also opportunities for pushing learn-

ing scholarship forward. Before laying out these lessons in more detail, we

take a detour through the Florida Everglades to illustrate how we started

learning about learning.

3Learning for Environmental Governance
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1.1 A Learning Journey in the Florida Everglades

We started our own journey learning about learning over two decades ago as

junior professors at Columbia University studying collaborative environmental

governance. We travelled to south Florida to interview people working on

a joint state and federal program designed to restore some of the natural

functions of the historic Everglades. Our interest was in understanding how

this program was designed and how it compared with other large-scale ecosys-

tem restoration efforts forming across the US.

Over the course of the mid twentieth century, the Everglades was impaired

by urban development, high levels of phosphorous running off from agri-

cultural production, and massive flood control efforts to support such devel-

opment. The loss of the “river of grass” – or natural wetlands – that once

characterized a majority of central and south Florida led to declining habitat

for numerous aquatic plants and animals, loss of natural flood mitigation,

and destruction of culturally significant landscapes for Indigenous peoples

such as the Seminoles.

By the early 2000s, state and federal agencies responsible for managing flood

control systems, water supply, water quality, and endangered species in south

Florida came together to implement a multibillion-dollar program, called the

Comprehensive Everglades Restoration Plan, led by the US Army Corps of

Engineers, the leading water management agency in the US. Restoration of the

Everglades became one of the largest ecosystem restoration efforts in the world.

It involves numerous federal, state, and local agencies, scientists, tribes, and

interested stakeholder groups. It has captured the attention of the national

media, the National Academy of Sciences, and dozens of scientists and

researchers. Although ambitious, the plan raised questions about the feasibility

of engineering-based solutions, the benefits of restoration, and how to prioritize

actions going forward.

As we metaphorically began to wade into the Everglades, our research

uncovered a fundamental question: Was learning taking place among the

various people involved in the collaborative restoration process? As we dug

in, the questions seemed to multiply overnight. How did the individuals and

organizations involved collectively understand the complex interactions within

the ecosystem? How was the program incorporating ecosystem science and

social science into management decisions? What processes existed for partici-

pants to learn about the values and preferences of other stakeholders and how

could they learn to use that information to prioritize certain restoration actions?

How were leaders planning to adapt the management strategies and policies in

response to new information and ideas?

4 Earth System Governance
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We heard these questions repeatedly – from the head of the Everglades

National Park in South Florida to Florida’s Southwest Water Management

District to the head of the US Army Corp’s regional office in Jacksonville.

New structures and processes were being created to facilitate such learning,

including science boards, technical committees, citizen advisory boards, and

a task force of diverse stakeholders. Yet, they did not have clear pathways for

determining whether or to what extent learning was occurring.

From these observations, we knew we wanted to know more about what

makes learning work in these types of governance systems, to better understand

what blocks learning, and how people working on complex and uncertain

environmental issues can become more adept at learning. These questions led

us into the massive body of research around learning among individuals and

organizations, and within various policy and governance settings. Using this

literature to guide our surveys and interviews with restoration participants in the

Everglades, we found many examples of learning. People involved in the

Everglades restoration effort identified how they learned about the nature of

key challenges, such as water quality issues, as well as how to improve the

design and implementation of various restoration projects (Gerlak and Heikkila,

2011).

What was not clear was whether such learning was intentional. It seemed

serendipitous. Sometimes a crisis helped spur learning. Other times it was new

scientific understanding, such as around phosphorous pollution entering the

Everglades from agriculture. Learning happened occasionally when the right

people at the right time came together with promising ideas and solid evidence

and found some political or organizational will to spur change. At the same

time, people involved in the Everglades restoration described examples of

blocked learning – such as when new information or science about wildlife

habitat was available but the information was not integrated into decision-

making about restoration projects. We were, of course, aware that the questions

we had about learning were not unique to the Everglades and decided that our

own journey into learning should not end there.

1.2 What Is Learning in Environmental Governance

Throughout our journey studying and learning together over the past 20 years,

we spent considerable time trying to understand how to measure it and assess it.

Likewise, if other researchers, practitioners, or interested stakeholders want to

assess the quality and characteristics of learning in places like the Everglades,

they too must define it and be able to observe it – an argument we expand upon

in Section 2.

5Learning for Environmental Governance
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1.2.1 Learning as Individuals

To understand learning in environmental governance, we first need a shared

understanding of what learning means. As learning involves changes in cogni-

tion or behaviors, we usually start with individual-level definitions of learning.

You may remember learning how to ride a bike, write a poem, or play the piano

as a child. Through those memories, you might see a process to learning – such

as trial and error, practice, or exposure to new ideas. But learning is not just

a process. It is also a product or outcome that reflects some change in under-

standing or beliefs, and/or changes in behaviors or abilities. Figure 1 illustrates

these ideas in a highly simplifiedmodel. If you could stay on a bike and navigate

around obstacles without falling, you could say you learned how to ride a bike.

The fields of developmental psychology, cognitive and behavioral sciences,

and education have identified a wide range of individual characteristics that

influence how governance actors learn (e.g., see Barrouillet, 2015; Resnick,

2017; Tyng et al., 2017). For instance, individual motivation, cognitive abilities,

prior experiences, emotions, attention, and the capacity for self-reflection can

play important roles in learning. The ways in which individuals engage in

learning processes and the types of learning products that emerge can then

reshape or reinforce individual characteristics that support or impede learning.

Certain cognitive biases, which we discuss in detail in Section 1.3, can impede

learning by limiting what type of information someone is exposed to, or whether

they are open to changing their beliefs. As we know from a wealth of political

psychology literature, reinforcing existing biases through one’s “information

bubbles” may create learning feedback loops that focus individuals on only

learning from information that supports their existing biases – a phenomenon

that fosters political polarization.

Figure 1 A simplified model of individual learning

6 Earth System Governance
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1.2.2 Learning Collectively

Learning in environmental governance is not merely about the summation of

individual learning in governance processes. Consider a sports analogy. All

players on a basketball team can individually learn how to shoot the ball by

practicing on their own. The outcome of their learning might be observed by

counting their percentage of accurate shots by individual team members. Yet,

having a group of good individual players does not mean that the team has

learned to play well together. Take the 1969 Los Angeles Lakers, the 1993

Phoenix Suns, or the 2002 Sacramento Kings – professional basketball teams in

the US known for having some of the best talent in the league, but they still

could not win the national title. To learn collectively, we need the right people

and the right processes and structures. A good basketball team, for instance, has

players with diverse skills and experience, and usually a talented and motivating

coach. The ideas that a coach introduces to the team help foster retention of

knowledge and skills, and adaptability of those skills to different contexts. Such

learning usually occurs through a well-designed process of practicing together,

and a structure that ensures practice will happen at a set time and place. The

team can then build strategies, anticipate the approach of the other team, and

adapt their strategies when the unexpected happens. Sending each of the players

to practice dribbling in isolation will not result in team learning.

Learning together, or collective learning in environmental governance is

where groups of people acquire, translate, and disseminate innovative ideas

about environmental problems or solutions (collective learning “process”), and

that process leads to changes in collective understanding or beliefs (collective

learning “products”) (Heikkila and Gerlak, 2013). As we describe in more detail

in Section 2, learning products in environmental governance sometimes focus

on technical issues, such as how new chemicals might be contaminating drink-

ing water. Other times, collective learning shifts our understanding of diverse

human values toward environmental challenges or of the preferences of differ-

ent stakeholders for adapting environmental policies (Rodela, 2011; Raymond

and Cleary, 2013; Newig et al., 2016). Collective learning products may lead to

adaptation or change in governance outcomes. This concept of collective

learning is illustrated in Figure 2.

Also shown in Figure 2, governance actors learn within a collective govern-

ance “setting” – such as a decision-making venue, an implementation program,

or a coalition where actors engage. The collective setting affects both the

group, and how individuals within the group learn, along with who teaches.

A governance setting that is designed to bring in more diverse forms of

knowledge, for instance, could create different incentives for learning than

7Learning for Environmental Governance
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a governance process where knowledge is restricted or controlled by a few

actors. Thus, learning is by no means uniform across environmental gover-

nance settings, or even across the individual actors within a given setting.

Some actors may play more important roles in a learning process, based on

their experience, knowledge, networks, or other social factors, which we

discuss in Section 3. At the same time, structural features of governance, as

we discuss in Section 4 can create differences in who has access to new

knowledge, whose information is given more weight or privilege, or whose

information can be shared.

1.2.3 Learning Right from Wrong

We do not want to suggest that all learning is productive, or that all learning

leads to better environmental governance. History shows us that people learn all

kinds of lessons that have negative or unproductive consequences. People can

also learn to work only in the interests of those with political power – at the

expense of the marginalized. They learn how to resist change or become fragile

in the face of new crises or problems. They can learn lessons that reinforce past

knowledge and support the status quo. Yet, the lessons we think are good today

might look quite different in the future. Indeed, it took decades for decision-

makers to learn about the detrimental impact of draining the Everglades. At the

time, draining the Everglades was a learned response to flood risk more than

a century ago. Similarly, in the Everglades and in many environmental

Figure 2 Collective learning in a governance setting

8 Earth System Governance
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governance processes, it has taken decades to “unlearn” governance practices

that exclude environmental and Indigenous values at the expense of agriculture

and development interests. Other times, we unlearn lessons too fast, or learning

does not stick. After a crisis like an off-shore oil spill, for instance, we might see

some immediate lessons about what could have been done differently to prevent

the crisis, but that knowledge quickly fades into the background and old patterns

persist.

We are admittedly a bit blind to whether or how the insights we offer for

infusing learning in environmental governance could foster or reinforce learn-

ing the wrong lessons, or whether the learning will stick. Our hope is that we, as

scholars, students, and practitioners of governance, can learn about governance

processes that teach us bad lessons and correct for these. This assumes that most

people are interested in learning beneficial and enduring lessons, especially the

people who work diligently toward improving environmental outcomes and

sustaining a healthy and livable planet.

1.3 Barriers to Learning

Why is productive learning, or learning the right lessons, so hard when govern-

ing the environment? One reason is that environmental governance issues are

often complex and uncertain. Too much uncertainty can hinder individual

learning or lead to different interpretations of the same evidence (Kahneman

and Tversky, 1979). Yet, this complexity and uncertainty is precisely why we

need to create intentional learning in our governance processes. The issues we

described in the Everglades are illustrative of many of the modern environmen-

tal governance issues that policymakers, managers, industry, communities, and

advocacy organizations worldwide are struggling to address. More importantly,

the interplay among these environmental issues – for instance what hydro-

logical characteristics, temperature levels, and nutrient levels in a water body

will trigger a harmful algal bloom event – further hinders our ability to under-

stand them and address them.

Even greater challenges to learning arise when we consider how environ-

mental issues affect different segments of society, especially communities that

are vulnerable to environmental harms or injustices. It is not enough to know

about who is affected and how if we want to solve these challenges. We also

need to learn:

• who has authority and capacity for addressing new or emergent issues,

• how do we garner resources from parties responsible for environmental harms,

• who should have voice and power to represent affected ecosystems and

communities,

9Learning for Environmental Governance
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• what types of environmental governance solutions are preferable for affected

or interested communities and stakeholders, and

• how do the benefits and costs of environmental governance choices and

actions disproportionately affect vulnerable populations?

When such questions arise in governance processes, they often trigger threats to

learning – or an unwillingness to learn about or from those with divergent values

and policy beliefs. And in most politicized contexts, such tendencies may lead

more to avoidance, or reinforcement of existing ideas, rather than learning new

ideas (Heikkila et al., 2020). Even in consensual governance settings, it is rare to

find full agreement. Paying attention to the common barriers, such as divergent

political beliefs and their potential threats to learning, is a critical and under-

studied area of research (Heikkila et al., 2023). As we describe in more detail

below, such barriers are often driven by cognitive biases that arise in individual

and group decision-making.

1.3.1 Unpacking Cognitive Biases

Cognitive biases can impede learning. One of those biases is that people tend to

have negative perceptions toward out-groups and positive feelings for their in-

groups (Tajfel and Turner, 1979; Brewer, 1999). In the governance realm where

issues are often highly politicized, groups form around shared policy beliefs and

political identities, which produce strong in-group affiliations (Mason, 2015).

At the same time, people may be unwilling to value information that comes

from out-groups with opposing political beliefs or identities. Such “in-group

/out-group bias” can also lead people to use only information that aligns with

their existing beliefs when making governance choices (Kunda, 1990;

Strickland et al., 2011). When people feel their group is threatened by informa-

tion that counters their beliefs they often react emotionally, which further

reinforces their existing positions (Mason, 2015; Mackie and Smith, 2017).

Other cognitive biases in decision-making (Kahneman, 2011) can hinder

learning. For example, confirmation bias leads individuals to acquire informa-

tion that supports their policy beliefs and discount information that does not

align with those beliefs (Nickerson, 1998). Likewise, desirability bias drives

people to interpret information in support of the beliefs or outcomes they desire

to be true (Tappin et al., 2017). Availability bias can also constrain the scope of

information or one’s ability to learn from it when focusing on information that is

closely available or simply top of mind (Tversky and Kahneman, 1973;

Sunstein, 2006). Finally, negativity bias can lead people to misinterpret risk,

which can block learning (DeCaro et al., 2017) because they overweigh nega-

tive information (Baumeister et al., 2001). Each of these cognitive biases, and
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others, can impede learning in environmental governance by steering people

away from relevant information that might help in understanding or addressing

pressing environmental issues. Recognizing these barriers and intentionally

mitigating their negative effects on learning is necessary for effective environ-

mental governance.

1.3.2 Connecting Individual Barriers to the Governance Setting

Both the cognitive biases that create barriers to learning and the factors that can

overcome such biases are shaped by governance settings. For instance, in-group

/out-group biases are more likely to be triggered when a governance setting

involves low levels of trust or interactions are highly adversarial (Weible et al.,

2010; Montpetit and Lachapelle, 2017; Heikkila et al., 2020). Multilevel settings

can challenge how andwhere learning can occur andmay create both positive and

negative feedback that influence learning (Di Giulio and Vecchi, 2019). As size

and diversity of the actors involved increase, governance actors may be exposed

to a wider range of views and thus reduce the tendency toward confirmation bias.

Yet, in-group/out-group biases can also increase. Likewise, the broader environ-

mental context within which the governance setting is operating might further

shape individual biases to learning. Take unexpected environmental crises, like an

off-shore oil spill, which can serve as “learning trigger” because it can reveal

deficiencies in governance (Deverell, 2009). However, in some cases of extreme

surprise and uncertainty, actors may resort to availability bias, status quo bias, or

anchoring bias rather than learning (Kamkhaji and Radaelli, 2017). That is,

people may retreat to existing beliefs, ignore potentially relevant information,

and collective learning becomes blocked – at least within the time that might be

necessary to effectively address the problem.

1.4 A Roadmap for Learning in Environmental Governance

Recognizing the challenges to learning (Heikkila and Gerlak, 2013; Gerlak

et al., 2018; Heikkila and Gerlak, 2019), researchers, students, and practitioners

may wonder how can people involved in environmental governance learn

together intentionally to solve environmental problems? In examining this

question, we draw from more than two decades of our own research on

a variety of environmental contexts, and from the rich scholarship and case

studies that range from local to regional, to national, and even international

scales, produced by many colleagues and peers whose work we closely follow.

While our goal is to illustrate and distill lessons from a variety of scales of

decision-making and across different countries and political contexts, we are

limited by the fact that existing empirical literature draws heavily on local and

11Learning for Environmental Governance
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regional examples from North America, Western Europe, and Australia (Gerlak

et al., 2018).

To help situate the empirical evidence, we incorporate insights from

a framework we developed from synthesizing diverse bodies of learning schol-

arship from fields like policy learning, organizational theory and management,

adult learning theory, and cognitive psychology (Heikkila and Gerlak, 2013).

This framework has been tested in several environmental policy contexts now

(e.g., Crow and Albright, 2019; De Voogt and Patterson, 2019; Koebele, 2019;

Mukhtarov et al., 2019; Ricco and Schultz, 2019).

In the remaining sections, we move beyond our prior research by reviewing

recent studies that align with the insights from our framework. We are grateful

for the many theories and frameworks on learning we have been exposed to, the

diversity of cases and empirical work from our colleagues over the past two

decades, and the many practitioners we have had the privilege to work with and

learn from. While the empirical cases and theories found in academic research

offer valuable insights on learning in environmental governance, on their own

they are incomplete. This Element integrates these insights to offer a holistic,

yet practicable, approach to assessing and fostering learning, intentionally, in

environmental governance. In doing so, we unpack how the challenges to

learning in environmental governance can be overcome with carefully designed

social and structural features of governance that infuse learning intentionally

into decision-making. As summarized in Figure 3, each of the remaining

sections of this Element offer theoretical and empirical lessons for research,

teaching, and practice.

Figure 3 A roadmap for learning in environmental governance

12 Earth System Governance
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1.4.1 Detecting Learning

In Section 2, we argue that researchers who study environmental governance and

the decision-makers involved in designing and implementing environmental

governance processes need to pay attention to learning directly and assess it. To

help devise a strategy for this, we first distill various theories and scientific studies

of learning to identify who learns, how we learn, where we learn, what we learn,

and to what effect we learn in environmental governance. We also offer practical

examples on how to measure learning in environmental governance.

1.4.2 The Social Foundation for Learning

Section 3 explains how to build the social foundation for learning together in

environmental governance. In general, when diverse participants interact regu-

larly to define the problems, share knowledge, and set and implement solutions,

learning is more likely. But creating an environment that is conducive to

learning is not always easy. Also needed are groups that represent a diverse

range of interests, who engage in genuine and face-to-face dialogue, and who

have skillful learning leaders acting as brokers between people with competing

interests or goals.

1.4.3 Structures to Support Learning

The social elements of governance identified in Section 3 need structures to guide

and support learning. Structural features include formal feedback loops to insti-

tutionalize learning, dedicated resources to sustain learning, and well-connected

venues and organizations that can hard-wire learning across a network.

Sections 3 and 4 discuss several caveats when implementing the social and

structural governance foundations we identify. These caveats acknowledge the

importance of paying attention to the larger contexts surrounding environmental

governance. These contexts include political, socio-economic, and institutional

conditions that can influence the feasibility of implementing different social or

structural features to support learning into environmental governance.

1.4.4 Infusing Learning into Environmental Governance

Sections 3 and 4 uncover a set of foundational governance features that can

guide research and practice, but they are not meant to be a step-by-step recipe.

No magic formula exists that works across all organizations or decision-making

venues of environmental governance, or that works across all governance

questions. Instead, it may be important to infuse learning in a way that allows

for continuous adaptation of environmental governance systems and processes.

13Learning for Environmental Governance
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In doing so, attention should be given to how the social and structural features of

governance interrelate and reinforce the capacity for learning. This requires

ongoing diagnoses – from academics and practitioners – of how well the

individuals and organizations involved in environmental governance are learn-

ing and what pieces of the learning puzzle are missing. In the last section of this

Element, we encourage environmental governance scholars to infuse learning

intentionally into environmental governance by developing a diagnostic

approach and building learning systems. In doing so, we offer strategies for

how scholars and practitioners can collaborate in advancing intentional

learning.

2 Detecting Learning in Environmental Governance

Policy learning. Organizational learning. Social learning. Transformative learn-

ing. Collective learning. In the past two decades, a variety of concepts and

theories have emerged in diverse bodies of scholarship to characterize learning

in governance. What do these various learning concepts mean, and how can we

use diverse approaches on learning to improve our capacity to detect and

diagnose learning?

The process bywhich policy actors, or those involved in creating public policy,

learn about new policy ideas and translate those ideas into decision-making is

a reoccurring theme in policy scholarship (e.g., Heclo, 1974; Howlett and Joshi-

Koop, 2011; Dunlop and Radaelli, 2013). Many theories of policy processes

employ learning, from the Advocacy Coalition Framework (e.g., Sabatier and

Jenkins-Smith, 1999) to theories of institutional change (e.g., Ostrom, 2007), and

theories of policy diffusion and policy transfer (e.g., Volden et al., 2008; Butler

et al., 2017). Scholars of network governance (e.g., Newig et al., 2010) and

collaborative governance (e.g., Gerlak and Heikkila, 2011) similarly see learning

as influential in effective and sustainable governance processes. Learning is

highlighted in studies of world politics as well, such as in the creation of

international organizations (Haas, 2000), or in fostering foreign policy formula-

tion (e.g., Levy, 1994).

Policy scholars are not alone. Researchers of organizational behavior study

how individuals come together collectively to learn to improve organizational

outcomes (Argyris and Schön, 1997), such as sustainable corporate practices

(Zhang and Zhu, 2019). The concept of learning is widespread in nonacademic

writings, thought-provoking podcasts, blogs, and magazines. From Peter

Senge’s (1990) best-selling classic The Fifth Discipline: The Art and Practice

of the Learning Organization to Amy Edmondson’s (2018) The Fearless

Organization: Creating Psychological Safety in the Workplace for Learning,
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Innovation, and Growth, the importance of learning extends well beyond the

halls of academia.

The scholarship on environmental governance benefits from and contributes

to this rich dialogue around learning. Learning is central to Earth System

Governance (ESG) research, especially to the concept of adaptiveness (Burch

et al., 2019; Djalante and Siebenhüner, 2021). Learning is a key process for

adapting behaviors and policies in response to changing environmental, social,

and political circumstances. Although adaptation can occur through other

processes – such as political force, mimicry, or manipulation – learning inten-

tionally and reflexively can help ensure that governance choices are better

informed and suited to the complex environmental challenges we face. ESG

researchers have explored the context, structure, and tools that foster learning

(e.g., Rietig, 2021) to improve EGS effectiveness, as well as how issues of

agency, scale, and power can promote or block learning (ESG, 2018).

Understanding how learning can promote adaptiveness is a key research priority

in the next 10 years of ESG scholarship.

Learning is also prominent in theories of adaptive management and adaptive

governance (e.g., Walters and Holling, 1990; Pahl-Wostl, 2009). These theories

see learning as part of formalized processes that improve management and

governance strategies by aligning them with changing information and data.

Relatedly, research around disasters and learning (e.g., Crow et al., 2023;

Pormon and Lejano, 2023) highlights how people learn to respond and adapt

to disasters differently, depending on their institutional and social capacities.

Attention to learning by environmental policy and governance researchers

has flourished, yet the field lacks well-defined concepts, shared theoretical

principles, and rigorous approaches to measurement (Plummer et al., 2017;

Gerlak et al., 2018). This Element can push us toward greater clarity in defining

learning and understanding the foundational elements of governance that are

associated with learning. At the same time, this Element can offer more

sophistication in identifying how social and structural governance elements

work together in support of learning, as well as how to assess learning in

research and practice more intentionally.

2.1 Key Elements of Learning Processes in Environmental
Governance

In distilling research on learning, we borrow fromBennett and Howlett’s (1992:

275) recommendation to focus on questions such as “who learns, what they

learn, and the effects of learning,” which other scholars see as useful for

studying learning (Moyson et al., 2017; Rietig, 2021). We build from these
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approaches and show how such questions help flesh out our own definition of

collective learning (introduced in Section 1), which differentiates between the

process of learning (or “who” and “how”) and the cognitive and behavioral

products of learning (or “what” and “to what effect”). Finally, we discuss the

question of “where” learning occurs, which directs us to consider how the

governance setting can be designed to support learning processes and products.

2.1.1 Who Is Learning (and Teaching): Power and Empowerment?

In environmental governance, who learns is a key question. This decision

begins with who is invited to the proverbial governance “table,” who has

power at the table, and who is not at the table. It also begs the question “who

is teaching,” which influences whose knowledge informs decision-making,

along with “what is learned” and “to what effect” as we discuss later. Diverse

forms of power can be at play in learning processes, including economic power,

informational power, operational power, and social power (e.g., derived from

personal skills and knowledge), as well as formal authority and capacity

(Roome and Wijen, 2006).

Learning scholars often describe “experts” as both learners and teachers. For

instance, policy scholars emphasize the role of policy brokers or policy entre-

preneurs to initiate learning processes and facilitate policy change (Howlett

et al., 2017; Valin and Huitema, 2023). Similarly epistemic communities, or

networks of professionals with expertise, through their knowledge generation

and dissemination at both global and local scales in environmental governance,

are sources of learning and teaching (e.g., Haas, 1992; Mabon et al., 2019). In

addition, coalitions and networks of elite policy actors (e.g., interest groups,

industry, environmental nonprofits, universities, and donors), are both teachers

(i.e., by sharing their preferences with decision-makers) and learners who can

affect policy change (Moyson et al., 2017; Pattison, 2018).

Experts and policy elites are not the only actors who learn (and teach) in

environmental governance. The roles of citizens or communities (Pormon and

Lejano, 2023) and local or Indigenous knowledge in environmental governance

(Bohensky and Maru, 2011) are widely recognized as providing relevant gov-

ernance knowledge, often grounded in daily experience and practices (Eshuis

and Stuiver, 2005). Moreover, by embracing interactions with a broader array of

governance actors, the capacity to learn and understand complex issues

increases (Pescaroli and Alexander, 2018). In other words, who learns, and

who teaches, in environmental governance should be examined from a broad

lens that acknowledges the roles of diverse types of actors, particularly those

who traditionally do not have power in government.

16 Earth System Governance
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One of the ways local and Indigenous actors might have opportunities to both

learn and teach in environmental governance is through collaborative know-

ledge production, or co-production processes (e.g., Baker et al., 2020; Turnhout

et al., 2020). In these processes, knowledge users and producers interact to

develop tailored information fit for purpose. The extent of that learning, and

whether certain individuals play more central roles in collective learning (e.g.,

leaders, knowledge brokers) relative to traditionally marginalized groups, how-

ever, can depend on various governance characteristics, such as the quality of

interactions between groups (Baker et al., 2020; Norström et al., 2020) – which

we describe in more detail in Section 3. It may also depend on howmuch agency

marginalized groups are afforded to self-define their roles, responsibilities,

objectives, and priorities (Turnhout et al., 2020) – a consideration for learning

structures we touch upon in Section 4. Ideally, learning processes under any

approach would empower community members in ways that help build broader

resilience and sustainability (Pormon and Lejano, 2023).

2.1.2 How We Learn Together: Acquiring, Translating, and Disseminating

Collective learning unfolds through a process of acquisition, translation, and

dissemination of knowledge, information, and experience (Gerlak and Heikkila,

2011). The acquisition phase involves the collection or receipt of information.

Information can be acquired experientially, through searching and noticing, practice

and conditioning, and through trial and error (Fazey et al., 2005). Organizations

may also engage in self-appraisals, experiments, or assessments (Schneider and

Ingram, 1990; Walters and Holling, 1990) to gain information that can allow actors

to learn about errors or problems or how processes have been unfolding over time.

Through translation, which involves interpreting the meaning of new infor-

mation, information is understood and becomes shared knowledge. Individuals,

groups, and networks may seek out sources of expert knowledge or rely on

trusted advisors to help interpret information (Heikkila and Gerlak, 2013: 489).

Subconsciously, mental framing, individual habits, professional training, and

behavioral patterns may create “ways of knowing” that influence translation of

ideas across diverse members of a group (Lejano and Ingram, 2009).

Finally, individual-level knowledge within a collective group develops into

shared knowledge through dissemination, or the transference and embedding of

information across a group (Argote, 2011). Dissemination can occur in a variety

of ways, such as through collective routines and shared communication pro-

cesses (Feldman and Rafaeli, 2002). Storytelling can also help promote dissem-

ination because it can help individuals within a group relate to new information

about problems or new approaches or solutions (Crossan et al., 1999).
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The phases of collective learning are not always differentiated or directly

observed when studying learning in environmental governance. For instance,

researchers of social learning focus on interactions between people as the

primary way individuals learn (Armitage et al., 2008; Pahl-Wostl, 2009).

Lejano and colleagues (2021) emphasize the process of mutual development

and sharing of knowledge through iterative reflection on observation and

experience.

Others pay attention to specific mechanisms that feed into multiple stages of

learning. By “mechanism”we are referring to a pathway that brings an outcome,

such as learning, into being, or a process that triggers the multiple stages of

learning. For instance, storytelling can be a powerful process not only for

disseminating information, but also helping people acquire knowledge about

marginalized groups (Adelle et al., 2022), interpret information more intuitively

(Goldstein et al., 2015; Boris, 2017), or make sense of nonroutine, uncertain, or

novel situations (Bietti et al., 2019). Similarly, scenarios are commonly used to

help people acquire information about possible alternative futures, and then

interpret how that information connects to present actions and decision-making

around risk and uncertainty (e.g., Marchau et al., 2019; Gerlak et al., 2021a).

2.2 Key Elements of Learning Products in Environmental
Governance

2.2.1 The “What” in Learning: Not All Learning Is the Same

Learning researchers commonly discuss what individuals, groups, and organ-

izations learn in governance processes, often as “types” of learning. May’s

(1992) classic typology (e.g., see Bennett, 1997; Meseguer, 2005) includes:

political learning, which is learning about the strategies or tools to influence

policy; instrumental learning, or learning about the feasibility and effectiveness

of policy implementation; and social policy learning, which is about the defin-

ition or social construction of a policy issue. Other typologies refer to concep-

tual versus technical (Nilsson, 2006) or more cognitive versus relational kinds

of learning (Armitage et al., 2018; Huitema et al., 2010). Others differentiate

between non-learning, where no information is processed, and blocked learn-

ing, where learning occurs but is not translated or disseminated into group

knowledge or action (Vagionaki, 2018).

Some typologies of learning blend how learning occurs with what types of

learning arise. Rietig (2019), for example, suggests three basic archetypes of

learning: factual learning, experiential learning, and constructivist learning.

While factual learning focuses on what knowledge is gained, experiential learn-

ing is about how engagement in a governance process produces a different type of
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learning. Likewise, constructivist learning is about what changes to beliefs result

from processes that are “more than a reflection on the input and a resulting

increase in knowledge or experience” (Rietig, 2021: 165). This concept of

constructivist learning is like reflexive learning (e.g., see Dunlop and Radaelli,

2013), which is about a reflexive mode – or how learning occurs – and resulting

changes in preferences – or what learning occurs.

In our own work, we categorize what is learned into both cognitive and

behavioral forms of learning (Heikkila and Gerlak, 2013). Cognitive learning is

about what changes occur in the minds of individuals. They can include changes

in factual understanding, knowledge of political strategies or even changes to

core values and beliefs. The behavioral manifestations of learning involve

changes to strategies, rules, or policies in response to new information.

These diverse typologies of what is learned, and their intersection with how

learning occurs, have led to messiness in research design and conceptualization.

Still, typologies of learning can be useful for developing more nuanced theories

and hypotheses of how or why different types of learning may emerge. They

also can allow researchers to develop insightful comparisons of learning prod-

ucts across governance settings and contexts. Doing so might then enable us to

trace whether who learns, where governance actors learn, and how they learn

can shape what they learn.

2.2.2 “To Which Effect”: Depth and Breadth of Learning

What is learned, and often how learning happens, are often characterized –

whether explicitly or implicitly – in terms of their depth. The concept of “loop”

learning is perhaps the most common categorization of learning depth. Single-

loop learning involves the detection and correction of errors, which allow organ-

izations to implement their objectives and norms, while double-loop learning

goes deeper bymodifying those norms and objectives (Argyris and Schön, 1996).

Certain learning processes, such as knowledge co-production, are more often

linked to double-loop learning because they enable governance actors to gain

insights into varying perspectives and understandings of policy solutions. Triple-

loop learning goes even deeper by examining how we learn about and eventually

change underlying governance norms (Johannessen et al., 2019). Researchers

studying adaptive environmental governance often see triple-loop learning as key

to improving governance processes and building capacity to better respond to

uncertain environmental changes (Armitage et al., 2008).

From an individual learning perspective, deep forms of learning occur when

people overcome prior experience – or experience that could result in inappro-

priate choices when facing complex or dynamic situations – and adapt their
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decisions to information about new circumstances (Ohlsson, 2011). Deeper

forms of learning can eventually transform groups and social processes

(Mezirow, 1994). Such “transformative learning” in environmental governance

allows participants to construct new cause–effect relationships, which can lead

to more integrated, sustainable solutions to difficult environmental problems

(Sims and Sinclair, 2008). Others describe these deeper forms where partici-

pants change preferences of learning as “thick” learning, as opposed to “thin”

learning, where participants simply learn to cope with a problem without

changing preferences (Radaelli, 2008: 244). Similarly, deliberative learning

(Dunlop and Radaelli, 2013) where actors co-create knowledge and governance

solutions, can lead to new ways of knowing (Lejano and Ingram, 2009) that

would not be feasible without deliberation and reflection.

In addition to the depth of learning, the breadth of learning can be an important

consideration in environmental governance. The breadth of learning raises ques-

tions such as how many actors involved in governance are learning together, to

what extent learning is shared across individuals or organizations in a network, or

to what extent the coordination of actors in a polycentric governance system

allows for learning across venues (Bodin, 2017). Although the scholarship on

learning in environmental governance tends to focus on exploring the depth of

learning, potentially important considerations about the quality of learning, such

as how power struggles play out in learning processes (e.g., Betsill and Bulkeley,

2004), can be assessed when accounting for questions around breadth. Empirical

studies in fact suggest that learning among only a few key policy actors may be

necessary to effectively push lessons into policy action (Rietig and Perkins,

2018). Thus, considering the breadth of learning, when examining “who” learns,

can open important theoretical and practical questions.

2.2.3 “Where” Learning Happens: Diverse Governance Settings

Learning in environmental governance takes place within a wide variety of

institutional locations and places, decision processes, or forums and venues

(Gerlak et al., 2018), which we described in Section 1 as the governance setting.

Sometimes these settings are more formal and institutionalized like a regulatory

venue or a commission for an international environmental treaty. They can also

be informal and ad hoc such as a group of citizen scientists who share data on air

quality monitoring with a government agency or nonprofit group, or a task force

of people brought together to provide advice on an emerging environmental

issue. Alternatively, learning might occur within subgroups of venues, such as

a leadership committee, or across a network of local government leaders

working on climate change. Whether formal or informal, governance settings
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can range in jurisdictional scale – from local to regional, national, and inter-

national – and in size, geographic scope, and institutional complexity.

The characteristics of governance settings where learning can occur are

important because they establish both the social foundation (see Section 3)

and the structure (see Section 4) that shape collective learning. For instance, the

structure dictates who learns or who is empowered to learn, and what types of

social interactions or processes of learning are supported and allowed. As

Dunlop and Radaelli (2013) recognize, different modes of learning are triggered

by institutional contexts, such as hierarchies versus epistemic communities.

Some settings might have design features that intentionally enable learning –

such as policy labs that engage in experiments. Venues also can create different

barriers to learning or exacerbate individual learning barriers (Heikkila et al.,

2023). In their study of large, diverse forums for national-level climate deliber-

ation, Wagner and Ylä-Antilla (2020) find that actors opt to interact with those

already in their network who share their beliefs. In doing so, climate policy

actors narrow the scope of learning.

Likewise, when trying to observe and diagnose where learning occurs in

environmental governance, the complexity of the governance structure can be

important to consider. For instance, in highly polycentric governance systems

with multiple overlapping venues, the structure of these systems can have critical

implications for how learning occurs. Moreover, as the boundaries or scope of the

governance system become more complex, certain characteristics of the system,

such as its connectivity, may become more important for learning.

2.3 Advancing Measures of Learning

Researchers of learning have adopted a diverse set of approaches to detect and

measure learning in environmental governance. Document analysis, interviews,

and surveys are common tools (Crow andAlbright, 2019; De Voogt and Patterson,

2019; Koebele, 2019), Others use process tracing and ethnographic approaches

(Mukhtarov et al., 2019), participant observation (Rietig, 2019; Ricco and Schultz,

2019), or cognitive mapping (Huitema et al., 2010). How scholars measure and

study learning depend upon whether they are interested in a particular piece of

a learning process or a learning product and which level of analysis within

a governance context (e.g., individual actors, policy venues, collaborative groups,

or networks) is most relevant for their learning questions at hand.

Researchers have struggled with measurement and operationalization chal-

lenges, especially around the connection between learning processes and products,

and between learning and environmental governance outcomes (Siebenhüner et al.,

2016; Armitage et al., 2018). Part of this challenge is due to the latent nature of

21Learning for Environmental Governance

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/9

78
10

09
46

11
15

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/9781009461115


learning – and our inability to see it directly.We often use proxy indicators, such as

changes in behaviors or actions that might arise through processes other than

learning (like force). Other times we use self-reported perceptions of learning,

which can be biased by social desirability to report learning. Additionally assessing

collective learning using measures based on the responses of individuals remains

a perennial challenge (e.g., see Montpetit and LaChapelle, 2015). For instance,

howmany individuals must learn to say that the collective has learned? In addition,

learning as a process can easily be conflated with changes in policies or outcomes

(Muro and Jeffrey, 2012). Challenges also arise around the temporal dimension of

learning. Learning sometimes takes more time than researchers have available to

study learning. So, we might be able to detect learning processes, but fail at

detecting the products or outcomes.

Despite these limitations, we have observed significant improvement in

the measurement and conceptualization of learning in recent years. We see

more attention to explicit conceptual definitions and operationalization, more

sophisticated measurement approaches using multiple methods, and more

rigorous analytical tools – both using qualitative and quantitative methods –

and advancements in observing learning over multiple time periods. Gronow

and colleagues (2021), for example, measure learning in policy networks that

are involved in reducing emissions from deforestation. They provide direct

evidence of how belief change, as a form of learning, happens and how

different network structures shape learning. Others have used experiments

(e.g., Yu et al., 2016) to measure learning processes, and outcomes. We have

also seen signs of more engaged scholarship approaches. Ricco and Schultz’s

(2019) study, for example, engaged with US Forest Service employees during

discussions of forest plan revisions, with follow-up interviews, to inform their

study of learning.

Developing clear measures and approaches for assessing learning processes

and products is not simply an academic exercise. From a practical perspective,

the who, how, what and to which effect of learning gives us some diagnostic

tools that we discuss further in Section 5 for assessing learning in practice.

Identifying different types of learning might be useful for thinking more

critically about what type of learning may be needed to solve shared problems.

Focusing on instrumental learning or more technical forms of learning, for

instance, may not improve governance outcomes when the underlying source

of an environmental problems is that people simply hold different values about

the importance or relevance of the technical issues.

Disentangling the characteristics of the governance setting (where) from the

process (who and how) and products (what and to which effect) further is

important for identifying and testing the learning hypothesis. The hypothesis
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assumes that the environmental governance setting (where) can influence how

learning happens and what results from it. It also helps separate some of the

bundled concepts in learning – like relational learning, which assumes both

a process of dialogue and a learning outcome of improved understanding of

relations. By unpacking these elements, we might discover that a governance

process emphasizing dialogue and communication among diverse stakeholders

triggers an unwillingness or inability to learn about one other’s values, rather

than triggering relational learning. What might matter in such a process is not

just that diverse stakeholders are present, but whether the dialogue is facilitated

and what resources are in place to support engagement. We draw out what types

of social and structural foundations of environmental governance are more

likely to support learning in the next two sections.

3 The Social Foundation for Learning

More than a decade ago, in Tucson, Arizona, US, city leaders started

working together to expand green infrastructure through water harvesting

programs (Gerlak et al., 2021b). The engineering and planning tools to build

green infrastructure for multiple benefits, including flooding risk reduction,

heat island mitigation, reduced energy consumption, and enhanced air and

water quality, were well-known. The challenge was figuring out how to

ensure that the access to green infrastructure, and its benefits, would be

equitable for the diverse communities that live, work, and recreate in the

city. Fundamentally, this meant learning how people in Tucson would use

green infrastructure, where they wanted it located, and how to balance those

needs with other community values like education, recreation, or wildlife

protection.

Getting the right people involved to talk about green infrastructure was not

easy. City of Tucson officials charged with developing this infrastructure faced

hurdles when trying to coordinate with other city departments with distinct

cultures and mandates. And officials did not always have the right approaches to

identify community partners and local citizens. But they recognized the import-

ance of getting key stakeholders together. “We don’t often know what we don’t

know,” shared Blue Baldwin, Program Manager for the city’s new Storm to

Shade Program.“1 We need to engage with diverse people in our city to truly be

able to understand the landscape around green infrastructure and craft mean-

ingful solutions to the challenges we face.” For Xochitl Coronado-Vargas

Public Outreach Coordinator for the program, “it is about understanding the

diversity of people, perspectives, and cultures in our community. Engaging with

1 Personal communication, November 18, 2022.
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narrow, homogenous groups of people limits our understanding. We need to

engage, educate, and learn from others.”2

Learning how to develop green infrastructure in Tucson came down to getting

relevant stakeholders to the table and facilitating productive stakeholder inter-

actions. As with most environmental governance processes, the people involved

and their interactions determine what information will be shared, how they

interpret that information, and how they disseminate it (Carlile, 2004). In other

words, the social features of environmental governance are critical to learning

(Heikkila and Gerlak, 2013).

In this section, we draw from extensive research to identify three main features

that comprise the social foundations for learning: (1) engaging diverse actors and

interests, (2) fostering genuine dialogue, and (3) nurturing skilled learning lead-

ers. Each of these features can be activated through multiple mechanisms, which

we illustrate below. Mechanisms in social science are often critical for under-

standing complex causal pathways and the processes by which an outcome

emerges. As we alluded to in Section 2, a variety of mechanisms can trigger

learning. The mechanisms we identify may not represent all the ways to activate

the social foundations for learning. They offer a starting point for researchers

interested in developing learning theory, while also helping practitioners identify

strategic steps to establish these social foundations in governance processes. They

also do not necessarily operate independently. While we discuss them individu-

ally, we recognize that they may reinforce one another.

3.1 Engaging Diverse Actors and Interests

Engaging diverse people in environmental governance offers new sources of

knowledge and opportunities for learning. For instance, green infrastructure

leaders in Tucson intentionally engaged with disenfranchised communities

through new low-income rainwater harvesting programs and by building com-

munity relations. They did this project-by-project, and in cooperation with other

city initiatives. Drawing together individuals and organizations whose interests

and values around a governance issue differ, especially people who historically

were excluded from governance processes, can stimulate openness to novel

ideas (Siebenhüner, 2008). Empowering marginalized groups also mitigates

past power imbalances in environmental governance that constrain learning

around narrow perspectives, enhancing capacity to solve complex problems

(Bendt et al., 2013). Bringing together a diversity of interests is not as simple as

it sounds. It requires bringing the right mix of people together for the problem

and going beyond the usual suspects.

2 Personal communication, November 18, 2022.
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3.1.1 Find the Right Mix of People for the Problem

Environmental problems are complex. Learning to address this complexity

requires insights from people who bring different perspectives to bear on

these problems. Not everyone affected by an environmental governance action,

decision, or program, knows in advance that they need to be at the table.

Furthermore, the definition of stakeholders or community is often unclear in

environmental governance processes. Yet, how we define stakeholders or com-

munity determines who gets to be engaged (Bendtsen et al., 2021), and therefore

who learns and who governance actors learn from.

Over a decade ago, the threat of high valued fish species collapsing in the United

Kingdom (UK) triggered a process where diverse stakeholders engaged in dialogue

and learning. The threat of the banning the sale of skates and rays “caused shock

waves throughout the fish supply chain,” according to researchers at England’s

University of Hull (Garrett et al., 2012: 184). A series of workshops brought

together retail companies, scientists, managers, and working fishers to better under-

stand the scope of the problem and develop potential solutions. The outcomes of

these processes included an enhanced understanding of the different situations

facing these species, a database to provide timely trade information, and an

identification guide to assist fishers. Around the same time, the UK government

was threatening to prevent access to parts of themost productive UK scallop fishing

grounds through the designation of marine protected areas. Voluntary closed areas

were introduced in a few bays across Scotland, Wales, and England but breaches in

the agreements resulted in statutory closures in a few bays. Fearful of these closures,

the scallop industry brought together a diverse group of stakeholders to counter the

negative publicity surrounding the industry and to “moderate proposals to prevent

access to scallop grounds” (Garrett et al., 2012: 185). Stakeholders included

conservation agencies, voluntary wildlife trusts, processors, retailers, and scallop

fishers. These stakeholders devised a plan to pilot new fishing gear aimed at

reducing habitat damage, improving catch quality, and cutting fuel consumption.

In both cases, the diversity of actors across industry, government, nongovern-

mental organizations (NGOs), and scientists brought essential, but distinct perspec-

tives on the problem of overfishing. The conversations were not limited to fisheries

scientists and policymakers. By engaging more diverse actors and interests, the

process allowed for learning about the science-informed tools that industry could

use in collaboration with policymakers to create more feasible solutions.

3.1.2 Go Beyond the Usual Suspects

When diverse types of actors are at the table, sometimes those actors are the

usual suspects. The usual suspects are often the people and organizations who

25Learning for Environmental Governance

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/9

78
10

09
46

11
15

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/9781009461115


regularly voice their positions on environmental governance issues, or who are

well-known in a specific governance community. A typical regulatory hearing

on an environmental issue for instance might include environmental nonprofits,

regulated industry, advocacy organizations, and other related government agen-

cies. Although diverse in terms of the organizations they represent, such a mix

of actors may lack creative insights or lessons from outside their system that can

foster learning and innovation in governance. Going beyond the usual suspects

might involve bringing in more local communities when developing projects or

environmental solutions targeted at local issues and problems (Folke et al.,

2005). Similarly, Indigenous knowledge, or traditional ecological knowledge

(TEK), brings essential historical understanding of environmental issues and

experience on how to manage natural resources (Bohensky and Maru, 2011).

Since western science is often privileged in environmental governance over

other forms of knowledge, creative approaches that start early in decision-

making processes often are necessary to incorporate alternative types of

knowledge. The Glen Canyon Adaptive Management Program in the US

follows a mix of strategies to access diverse forms of knowledge (Gerlak

et al., 2021c). Created in 1992, this federal program coordinates dam oper-

ations, downstream resource protection, and monitoring in the Glen Canyon

region of the Colorado River. In this program, stakeholders can raise emerging

issues and invite experts in to present to the larger group, allowing for an

influx of outside ideas. Efforts have not always been ideal, however. In

response to growing tribal dissatisfaction with the Glen Canyon process, in

2012, the Cultural Resources Ad Hoc Group proposed the inclusion of TEK as

a pilot project. The group suggested that the culture of science failed to

represent humanistic values and acknowledge a role for Indigenous commu-

nities in the program. To rectify this, in 2015 the first-ever Tribal Consultation

Plan outlined a process to seek, discuss, and consider the views of Tribes and

exchange ideas, not simply providing information.

Another example of creative approaches for bringing diverse stakeholders

into the mix is highlighted in an urban forestry program inMelbourne, Australia

(Gulsrud et al., 2018). The city developed several in-person and online forums

to intentionally create opportunities for learning around urban forestry. Through

their efforts, they brought in voices less frequently heard in community engage-

ment forums. For example, they hosted local in-person forums in neighbor-

hoods across the city at various times of the day and week. They engaged youth

in envisioning their local urban landscapes through an art competition. They

designed review councils composed of demographically representative citizens

to engage in discussions around urban renaturing. Finally, the city created an

online platform where citizens can learn about specific trees across the city,
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which included individual email address for each tree species so citizens could

send their thoughts and feelings, or questions about specific trees.

Through these approaches, citizens learned about how proposed strategies

could accommodate citizen goals for the neighborhood. They also learned how

these goals would fit alongside the city’s indicators of urban forest health like

aesthetic preferences and tree planting and removal strategies. Adding to the

fun, children actively contributed by drawing neighborhood maps with their

favorite trees and plants. In the end, Melbourne’s citizens helped establish 10

urban forest precinct plans through a process involving a more diverse set of

people than the city had in past processes. Based on citizen input, the city

implemented a long-term strategy to invest in urban green infrastructure with

the aim of promoting landscape resilience and community wellbeing. Ironically,

when they first initiated the process, City of Melbourne officials had thought the

effort would lead to a tree removal as a drought response strategy in the face of

climate change. However, the lessons learned through the various community

engagement activities were more transformative than what the city had

imagined – leading to novel management actions.

3.1.3 Watch Out for Pitfalls When Engaging Diverse Interests

Not all processes that include diverse actors and interests will foster learning.

Power differentials or priorities of dominant actors can be challenging. In a study

of municipal flood risk governance in the Netherlands, local priorities and

understandings of risk directly affected the degree to which municipalities were

likely to use information provided by external sources (De Voogt and Patterson,

2019). Similarly, researchers studying municipal climate change governance in

Durban, South Africa found that strong personalities served as gatekeepers and

barriers to external expertise, as experts were perceived as being out of touch with

local realities (Leck and Roberts, 2015). As a result, department officials nar-

rowly focused on developing and strengthening internal knowledge sources.

Sometimes social features reinforce in-group/out-group biases. Participants

may gravitate toward those who are most like them, which can reinforce negativ-

ity biases toward dissimilar groups (Brewer, 1999). Engagement approaches that

encourage diverse participants to see themselves as the “other,” and not as the

center of expertise can help overcome these challenges (Palmer, 2011).

A fundamental challenge of bringing together diverse people is that they may

not speak the same language, including technical languages often adopted in

governance processes. They also may not be capable of translating ideas into

lessons that are directly applicable to the context of the governance system. It

can take considerable time to build a shared or common language to help
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translate ideas in similar ways and come to agreement on these ideas (Richerson

and Boyd, 2005). But, when diverse groups of people build a common language,

they engage in deeper forms of learning and become more capable of accurately

understanding those individuals or groups with competing interests and beliefs.

They also are more likely to overcome some of the individual cognitive biases

that can impede collective learning. In the case of Melbourne, Australia’s urban

forestry efforts, city officials came to see how their intentional efforts to

promote learning helped to develop a common language for the community

and even served to promote deep learning and transformation among the most

vocal and skeptical citizen groups (Gulsrud et al., 2018).

Despite some of the difficulties that can arise in more inclusive processes, the

benefits of bringing diverse interests together likely outweigh the alternative.

Limiting participants to a narrow band of interests can lead to poorly informed

decisions. Take an example from community wildfire protection planning in the

eastern US. Researchers from the University of Minnesota and the US Forest

Service found that when participation is limited to certain individuals – in this

case, state and local foresters and fire chiefs – a narrow type of institutionalized

knowledge of wildfires was present (Brummel et al., 2010). Because the groups

primarily consisted of traditional agency partners, they focused on existing

management goals of fire suppression and fuels mitigation. This resulted in

a less innovative approach to designing new practices and constrained learning.

3.2 Fostering Genuine Dialogue

For learning to occur among diverse governance actors, how they engage may,

in fact, be even more important than who engages (Newig et al., 2019). When

bringing diverse interests together, well-designed, genuine dialogue can help

people access and disseminate information necessary for learning (Lipshitz

et al., 2002), while also building novel ways of understanding environmental

issues (Lejano and Ingram, 2009). Genuine dialogue, however, requires fair-

ness – ensuring equal time and opportunity for everyone to express their ideas

and to listen to each other. In the Tucson green infrastructure example, various

stakeholders came together in 2021 specifically to develop a participatory,

community-based approach to maintaining green infrastructure in the city.

Through a series of workshops, as part of a larger university-community

partnership, various stakeholders shared their perspectives and expertise related

to funding, practicalities of maintenance, and technicalities of soil and plants

(Gerlak et al., 2022). In subsequent efforts, engagement specialists working for

the city on green infrastructure shifted to interactive, open house formats. These

formats provide participants with access to diverse stakeholders in informal
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settings. Again, genuine dialogue does not simply happen when you invite

people to engage. Several key conditions are necessary, which include building

mutual respect, using creative approaches, and sustaining dialogue.

3.2.1 Create Mutual Respect Through Face-to-Face Interaction

Face-to-face interaction, built on respect and equity, is a key feature of genuine

dialogue (Pahl-Wostl et al., 2007a; Gerlak et al., 2018). Respectful, face-to-face

interactions where mutual criticism is tolerated can support learning and greater

group creativity (Ohlsson, 2011). This can be particularly important where people

have different mental frames or ways of knowing based on their experience or

connection to an environmental issue. Diverse perspectives and opinions,

expressed in a mutually respectful manner, can allow people to question their

own assumptions and envision new or different futures (Innes and Booher, 1999).

Ensuring a climate of respect is especially important for vulnerable or

disenfranchised groups. When Thai farmers were treated respectfully by public

irrigation staff in participatory irrigation management meetings, they were more

open to diverse points of views and willing to learn different perspectives from

fellow farmers (Kumnerdpet, 2011). At the same time disrupting unequal power

relationships and investing in trust-building are often essential to fostering

learning (Davidson-Hunt and O’Flaherty, 2007).

3.2.2 Use Creative Approaches

Opportunities for dialogue that involve more creative, and playful approaches,

such as simulation gaming approaches (Haug et al., 2011), scenario building

(Innes and Booher, 1999), field trips (Gerlak and Heikkila, 2011), brainstorm-

ing, participatory modeling, and cognitive mapping can support learning.

Researchers studying adult learning in activist organizations similarly find

that using humor and other creative approaches, such as reading circles or

knitting groups, can spur learning about activist goals and strategies (Ollis,

2020). Through such approaches, governance actors can examine their beliefs

in relation to others and learn about the dynamics of social-ecological systems

(Özesmi and Özesmi, 2003). Such approaches also allow for informal discus-

sion and developing trust (Sinclair et al., 2011), which can support learning.

One example is “mental modeling,” which elicits people’s internal beliefs

about an external reality – such as environmental conditions – and makes those

models explicit. Mental modeling exercises, through a series of participatory

workshops, helped community members learn about and devise natural disaster

strategies in Hawaii’s North Shore of Oahu (Henly-Shepard et al., 2015). The

mental model exercises drew out community members’ beliefs about the natural
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hazards they were facing, and their perceptions of trade-offs in different adap-

tation responses. These activities allowed participants to first learn about each

other’s understanding of the community system, build trust and empower

participants. They also developed strategies to reduce hazard risks to the

community. Researchers documented changes in participants’ mental models

of natural disasters, finding that people progressed from more superficial to

deeper forms of learning over the course of the workshops.

“Serious games” can also provide interactive ways to engage diverse partici-

pants in environmental governance. Serious games are useful learning pro-

cesses when incomplete knowledge, diverse cultural norms, or concerns with

power asymmetries exist (Rodela et al., 2019). In the Cedar River Watershed in

eastern Iowa, disciplinary experts, policymakers, and local stakeholders played

the multi-hazard tournament, developed by Agriculture and Agri-food Canada

(Hill et al., 2014). It educated and trained participants in decision-making skills

around drought and water (Bathke et al., 2019). Participants were organized into

teams and charged with crafting solutions for reducing flood, drought, and water

quality impacts under climate scenarios. In addition to the game players, they

had referees dressed in costume, team facilitators, fans, and an announcer. The

game format consisted of (1) a scenario presentation, (2) facilitated discussion

of the scenarios, (3) adaptation option selection, (4) crafting of a press release,

and (5) scoring. Each of the seven teams had a $1.6 billion budget in the first

scenario for adopting water management strategies for a 20-year planning

period. Subsequent rounds decreased budgets and incorporated maintenance

and operating costs and introduced hazards like flood and drought. Players

engaged with new individuals across sectors and worked collaboratively

through the scenarios. They gained knowledge about water management

options and strengthened their ability to evaluate these options critically.

3.2.3 Sustain Dialogue

Learning is more likely to be cultivated when dialogue is ongoing. Continuous

interaction helps actors develop deeper connections to the cultural, historical,

and institutional contexts that drive environmental outcomes and better under-

stand the underlying drivers of environmental issues (Nye, 1987). This process

of deepening our understanding of complex issues is a form of “sensemaking.”

Sensemaking involves a continuous process of reorganizing, interpreting, and

integrating different forms of information to view issues with greater complex-

ity and nuance (Garrett et al., 2012).

A study comparing water management groups in Germany and Ireland found

that when German water management groups had more opportunities and time
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to connect, participants learned more about each other than the Irish groups

(Muro and Jeffrey, 2012). Similarly, in the UK, fisheries management groups

with longer lifespans proved more likely to develop mutual trust, expand

networks of collaboration, and produced higher problem-solving capabilities

and more complex, reflexive learning (Garrett et al., 2012). Conversely, in the

fisheries management groups characterized by weaker engagement and shorter

lifespans, learning was more technical.

3.2.4 Pay Attention to Conflicts

Face-to-face dialogue can, at times, aggravate or create conflicts in the govern-

ance process, especially if not managed well. Conflict is not necessarily bad. It

can be an opportunity for change and learning (Folke et al., 2005) especially

when it heightens a sense of urgency for action. Conflicts also can lead people to

reinforce or deepen their existing beliefs and perspectives and limit their

learning from people with conflicting beliefs. For instance, a survey of people

involved in climate and energy policy governance in the state of Colorado in the

US found that those individuals with more extreme policy beliefs on climate and

energy issues were more likely to reinforce their beliefs, rather than change

them (Pattison, 2018).

Creating strategies to avoid the escalation of conflict, such as mediation or

facilitation, can minimize the negative effects of conflict on learning in several

ways. For instance, mediation can mitigate against intolerance, suspicion, and

blame – all of which constrain receptiveness to different ideas across a group

(Edmondson andWoolley, 2006) and discourage willingness to share or respect

others’ ideas. Even with good facilitation, productive dialogue with a large

group of participants can be difficult. Building a governance process that can

effectively manage conflict is not easy; it often requires establishing best

practices and norms around dialogue at the outset (Stöhr and Chabay, 2014).

3.3 Nurturing Learning Leaders

Bringing people together in a learning process requires someone at the helm

who can guide, inspire, and kick-start learning processes (Mahler, 1997).

Leaders can also create an organizational culture that supports sharing informa-

tion, a willingness to experiment, and a tolerance for error (Mahler, 1997;

Lipshitz, et al., 2002). In terms of green infrastructure in Tucson, Arizona,

learning was supported by engaging regularly with green infrastructure leaders

nationally and through formalized learning circles. Leaders also nurtured other

city departments, community organizations, and professional associations like

landscapers. According to Blue Baldwin, ProgramManager for Tucson’s Storm
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to Shade program, sometimes this meant “breaking brains” by challenging old

procurement or hiring processes at the city. “Sometimes you just have to shirk

the status quo and be creative,” says Blue. “I learned quickly that I couldn’t just

do things the old way. That would have gotten us nowhere.”3 The types of

leaders that support learning usually are skilled in several areas. Although

endless books have been written on leadership skills, here we draw out three

types of skills often associated with learning leaders: innovation, facilitation,

and brokering.

3.3.1 Spur Innovation

Learning leaders encourage creativity, challenge institutionalized knowledge,

and actively disseminate innovative ideas from individuals to groups and

organizations (Siebenhüner, 2008). Their leadership approach is often “trans-

formative” – where they encourage others to question assumptions and look at

old problems in new ways. Doing so enables people to adopt more generative

and exploratory thinking processes and be more innovative and creative in

problem solving (García-Morales et al., 2012).

Deeper forms of learning, which include both cognitive and behavioral

change, demand leaders who are not afraid to build in processes within their

organizations to promote learning (Siebenhüner, 2008). These processes

encourage exploration, which involves risk taking and experimentation and

requires feed-forward and feedback learning that challenges current institution-

alized learning (Jansen et al., 2009). Leaders can initiate, promote, and support

innovative approaches and strategies in a variety of ways. For example, an

environmental agency director could bring in outside voices or plan activities

outside the regular meeting space.

Community art is one emerging approach that leaders can support and guide

to bring in more diverse interests and perspectives, and to communicate

diverse narratives and knowledge in environmental governance spaces.

Through “poetry routes” around river management, local communities in

the Netherlands and Indonesia have been engaging in a facilitated arts-based

process to produce and combine images and poems in a series of printed

banners (Witteveen et al., 2022). The resulting poetry route then travels and

creates spaces for dialogue with other stakeholders similarly concerned or

engaged with the issue. Similarly, visual problem appraisal (VPA), a film-

based learning strategy, involves sharing various perspectives through a series

of filmed interviews. The diversity of filmed stories builds and unfolds

through workshops, which requires leaders who can facilitate the storytelling

3 Personal communication, November 18, 2022.
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and enable stakeholders to hear other perspectives and examine conflicting

interests. Photography and storytelling also have been used to facilitate

sharing of Indigenous and local knowledge of marine issues in South Africa

(Strand et al., 2022). With photovoice, participants were asked to take photo-

graphs using smartphones and then share photographs to engage discussions

and dialogue between diverse stakeholders to help inform ocean governance

processes. Leaders who can incorporate arts-based platforms into governance

processes help others access and share alternative ways of understanding

complex and dynamic systems and inspire people toward more creative

ways to adapt to these changing conditions (Adler, 2006).

3.3.2 Facilitate

Learning leaders are skilled at facilitating and managing group processes in

environmental governance (Imperial et al., 2016). Facilitation requires

a wide range of techniques, such as asking questions, promoting inclusion,

constructive discussions, practicing empathetic listening, recognizing

power imbalances, managing tensions, and building better mutual under-

standing of interests and values (Fritz, 2021). Fundamentally, facilitation is

“the art of surfacing, stimulating, and honing the creative tension within

a group to help it move where it wants to go, needs to go, and how it wants to

go” (Fierro, 2016: 33).

Facilitation skills matter for navigating through conflicts and communication

challenges that inevitably arise when diverse people come together to solve

environmental issues. Facilitation speeds up innovation and learning (Lubell

et al., 2020). In various environmental governance processes, the presence of

people with strong coordination and facilitation skills is often associated with

better environmental outcomes (Olvera-Garcia and Neil, 2020).

In their study of moose management in Sweden, researchers highlighted

the convening and facilitation role of leaders in the governance process

(Dressel et al., 2021). Group members noted how facilitation assisted in

providing a more balanced view from the various actors, including hunters

and landowners, and helped to collect and share information key to learning.

Participants spoke of the importance of functional meeting agendas to guide

their work and contribute to more focused and meaningful discussions.

Delegation of tasks helped harness the different strengths and expertise of

the group members, cultivating an environment of inclusiveness.

Participants acknowledged the role of leaders in championing the process

and valued their flexibility and creativity in communication strategies and

management tools.
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3.3.3 Broker

Learning leaders are not always senior administrators or heads of organizations.

Often, they are the individuals and organizations that make key connections in

an environmental governance process – such as brokers or boundary spanners.

They also include people who can formally facilitate the exchange of ideas in

contentious contexts. To promote learning in environmental governance pro-

cesses, such leaders often manage divergent stakeholder interests and navigate

power differentials (Gerlak et al., 2020).

Leaders with brokering skills can support learning by facilitating communi-

cation across different groups and building shared meaning (Carlile, 2004).

Brokers can aid decision-makers in acquiring and considering information that

they would otherwise not obtain or incorporate in their decision-making

(Michaels, 2009). Similarly, boundary-spanners can draw critical connections

between disconnected groups in environmental governance. For instance,

research on aquaculture partnerships found that when government actors play

a leading role in the partnership, individuals in the partnership are more likely to

learn (Resh et al., 2014).

Arizona State University’s Decision Center for a Desert City (DCDC), which

has brought scientists and policymakers together to collectively learn about and

address specific issues for water governance, engaged in a variety of leadership

practices (Crona and Parker, 2012). Their approach to reconciling competing

demands required strategically timing engagement among different stakeholder

groups within modeling workshops. When leaders felt a growing distrust in the

decision model and the data on which it was based, DCDC leaders worked

quickly to engage the workshop participants in a new round of discussion around

the model and offered to customize and down-scale it to a level where it could be

more useful to practitioners. A key player that they brought in – with credentials

in both academia and in the water policy community – helped broker between

different social spheres around the decision model. Another senior policy actor

who served as a bridge between the water policy and the urban development

community, provided critical linkages for water management in the region.

3.3.4 Avoid Over-Reliance on Traditional Leaders

Over-reliance on traditional leaders – or those established by their hierarchical

position or power – can create barriers to learning (Pahl-Wostl et al., 2013).

Leaders are not a panacea (Imperial et al., 2016), nor does leadership reside

exclusively in one individual. By recognizing groups as sources of leadership

(Uhl-Bien and Ospina, 2012) and using distributed leadership at various times

in governance processes (Fitzsimons et al., 2011), an arsenal of strategies, skills,
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and approaches can be leveraged to promote learning (Imperial et al., 2016:

128–129). At the same time, the types of leadership needed for learning will

depend on context-specific demands or skillsets of involved participants

(Dressel et al., 2021).

Community members can also serve key roles in leading learning pro-

cesses alongside professionals (Van de Kerkhof and Wieczorek, 2005).

Researchers in Australia studied how community members participated in

collaborative water planning processes in a water-scarce town in Victoria,

Australia (Lindsay et al., 2019). Through an iterative process of workshops

and focus groups over an eight-month period, project leaders brought

together industry, government partners, and community members to develop

a 50-year vision for the town. They found that community champions were

able to challenge groupthink and question water professionals’ assumptions

and preconceived solutions.

3.4 Summary: Key Insights on Social Foundations

In this section, we identified foundational social features of environmental govern-

ance drawn from a preponderance of evidence in the learning scholarship. These

features and their underlying mechanisms are summarized in Figure 4. The figure

further helps visualize how the foundational social features interact and can support

one another. Engaging diverse interests can be essential to fostering genuine

dialogue and vice versa. But diversity can also lead to conflicts, which can be

managed and improved through more genuine dialogue. Similarly, skilled learning

leaders can play a key role in fostering genuine dialogue and engaging diverse

interests. At the same time, engaging diverse interests can allow groups to identify

more distributed forms of leadership that help avoid reliance on traditional leaders,

and ideally help identify leaders with skills such as brokering. Instituting these

Figure 4 Foundational social features and mechanisms that support learning
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social foundations does not guarantee learning. The extent to which these social

features can enable learning, and how the features interact, depend on the structure

of governance, which we examine in the following section.

4 The Structural Foundation for Learning

The social features of governance that support learning interact with the gov-

ernance structures in which they take place (Bomberg, 2007). For instance,

having a strong network structure that connects diverse actors can enable more

effective information sharing, and help in the translation and dissemination of

individual-level learning to collective learning. Governance structures can also

ensure that procedures are in place for collective reflection (Mukhtarov et al.,

2019), and can make learning intentional, and not merely ad hoc (Gerlak et al.,

2020: 7).

For instance, how we organize monitoring and evaluation of environmental

work structurally within a governance process can influence howwe learn about

and interpret governance effectiveness (e.g., da Silva Wells et al., 2013;

Woodhill, 2019; Yanguas, 2021). One leading NGO – Oxfam – is experiment-

ing with embedding mutual learning and exchange in its climate justice work in

Africa. Through its work as a partner in a broader consortium-led project, titled

African Activists for Climate Justice, Oxfam Nevib is working to strengthen

civil society and advance solutions to the climate crisis in several African

countries by helping to organize and mobilize women, youth, and Indigenous

communities (AACJ, ND). To create structures for learning about the climate

crisis, Oxfam is providing organizational resources, such as learning leaders,

information systems, and strategies. Federico Costantini, who serves as the

Mutual Capacity Strengthening Coordinator for Oxfam Novib, lives and

breathes learning. “My job is to ensure that mutual learning and exchange

takes places,” remarks Costantini, “and I am finding lots of enthusiasm with

the actors and communities around climate justice for learning.”4

Oxfam is not alone in structuring governance processes to support learning.

Based on research on other environmental governance actors and processes, we

identify three main features that comprise the structural foundation for learning:

(1) formalizing learning through feedback loops and learning venues, (2)

allocating resources to learning, and (3) building learning networks. Like the

social features identified in Section 3, structural features can be activated

through multiple mechanisms, which we illustrate below. Again, these mechan-

isms may not represent all the ways to activate the structural foundations for

learning. Rather, they offer a starting point for researchers interested in

4 Personal communication, May 24, 2023.
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developing learning theory and strategic leverage points for organizers of

governance processes to intervene. Furthermore, these foundational structural

features interact, are reinforcing, and shape the social features described in

Section 3.

4.1 Formalizing Learning

One way to structure governance to facilitate learning is through formalized

rules. Formalizing the stages of learning processes (acquiring, translating, and

disseminating information) intentionally into the structure of governance can

ensure that governance venues are more capable of deeper forms of learning,

such as transformative learning (Wolfram, 2019; Gerlak et al., 2020). In the case

of Oxfam, the organization embeds a dedicated learning person in each program

for monitoring and evaluation. They pose learning questions over the course of

a project connected to program objectives for climate justice. These learning

questions help guide activities and direct end products. Most importantly, they

provide a critical space for reflection. Increasingly, environmental governance

actors like Oxfam are embracing structures that infuse feedback loops or

adaptive management so that they improve future program design and imple-

mentation (e.g., Rijke et al., 2012; Chaffin et al., 2014). According to Carin

Boersma, a global learning expert at Oxfam Novib, “everyone here wants to do

more with learning. We are trying to build a learning culture. We want learning

between units, within projects and across our projects. But we have to be careful

that learning isn’t abstract and not contextualized.”5

4.1.1 Structure Venues for Learning

Formalizing learning means ensuring that venues for information sharing,

knowledge building, and information dissemination are available. Learning-

oriented venues can be found in policy labs that engage in experimentation and

analysis (Lee and Ma, 2020), workshops aimed at building knowledge around

uncertain or complex issues, collaborative working groups and teams, or task

forces that bring together diverse groups or knowledge sources. For example,

the South Florida Restoration Task Force, which oversees the Florida

Everglades restoration planning and coordination that we introduced in

Section 1 was organized to bring multiple federal and state agencies together

with tribes. The goal was to learn about the complexities and challenges associated

with the implementation of a multibillion-dollar restoration effort (Gerlak and

Heikkila, 2011). In other ecosystem restoration programs, collaborative working

5 Personal communication, July 25, 2023.
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groups, such as California’s Sacramento-San Joaquin Delta Interagency Ecological

Program, similarly are designed as venues for intentional learning through colla-

borative monitoring and data synthesis by multiple agencies, NGOs, and scientists

(Interagency Ecological Program, 2023).

Institutionalizing rules for diverse stakeholder participation or nontraditional

forms of knowledge, especially in forums that traditionally are seen as “expert

based” (Esguerra and van der Hel, 2021) can further support learning. Of

course, formalizing or institutionalizing such participation directly influences

the social characteristics of governance, described in Section 3, that are critical

for learning. That formalization is not just about who has a seat at the table.

Rules that mitigate power imbalances in information exchange, for instance,

can be helpful for learning when diverse interests come together (Riche et al.,

2020). Balancing formal rules with informal norms can further support the types

of creative approaches we expect from learning leaders (Riche et al., 2020).

A project known as “Enhancing Livelihoods and Food Security from

Agroforestry and Community Forestry in Nepal” (EnLiFT) offered a policy lab-

like venue for integrating knowledge into forestry governance (Ojha et al.,

2020). The project was established by the Nepalese government, Australian

universities, and nongovernmental researchers in Nepal. The policy lab created

a space to host events that focused on specific policy-related topics (e.g.,

clarifying the government-community contract for community forestry, scien-

tific forest management, regulatory hurdles, land-use, and food security, among

others). Each event brought together relevant participants knowledgeable about

the issues – such as researchers, government agencies, various forestry-sector

participants, donors, and politicians. Their learning outcomes included

increased recognition of policy-related problems, identification of shared inter-

ests and concerns around private forestry, enhanced capacity for listening

among conflicting policy actors, and policy change around timber harvesting.

Researchers studying the project argue: “There is merit in going beyond the

conventional forms of research dissemination to structure an iterative frame-

work with which actors of science and policy can interact” (Ojha et al., 2020:

101997).

4.1.2 Establish Feedback Loops

As the previous example acknowledges, formalizing learning also requires learn-

ing feedback loops, which are common in adaptive management and planning.

Adaptive management has been embraced in numerous environmental govern-

ance contexts, from the Glen Canyon Adaptive Management Program (Gerlak

et al., 2021c) to governance of the Florida Everglades (Gunderson and Light,
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2006) to the implementation of strategies for addressing water quality challenges

under the European Union’s Water Framework Directive (Kochskämper et al.,

2021).

Adaptive management can be formalized through policy – as required under

California’s Delta Plan – to foster learning processes of planning, implement-

ing, monitoring, and assessing management strategies (Delta Stewardship

Council, 2023a). This approach is codified in state legislation (Delta Reform

Act, 2009), which establishes adaptive management as “a framework and

flexible decision-making process for ongoing knowledge acquisition, monitor-

ing, and evaluation leading to continuous improvements in management plan-

ning and implementation” (California Water Code section 85052). Of course,

the promise of adaptive management is not always realized in California’s

governance of water resources and ecosystems within the Delta (Delta

Independent Science Board, 2016). Still, under this more formalized approach,

the state has institutionalized an ongoing review of adaptive management (with

advice from an Independent Science Board) and organizes regular adaptive

management forums to support shared learning across stakeholders involved in

or affected by adaptive management in the Delta (Delta Stewardship Council,

2023b).

At a more local level, projects for improving water quality in northern

Germany have demonstrated that formalizing adaptive management can result

in different types of learning – including both reducing ecological uncertainty

and reducing social uncertainty about how stakeholders will respond to inter-

ventions (Kochskämper et al., 2021). More importantly, these adaptive man-

agement cases in Germany demonstrated that the “dual-feedback cycle”

between ecological and social learning can be institutionalized. Doing so

enables deeper forms of learning and facilitates the spread of lessons beyond

a project to the broader governance system. Creating learning feedback loops

across society and governance institutions can further support transitions

toward more sustainable behaviors (Newell et al., 2022).

4.1.3 Enable Knowledge Co-production

Formalizing knowledge co-production that is inclusive of multiple types of

actors who have direct experience with, or knowledge of an environmental

governance issue can also support learning (Wyborn, 2015; Frantzeskaki &

Kabisch, 2016; Zurba et al., 2022). Although knowledge co-production can

occur in informal ways, more formalized approaches, such as through co-

management structures or formal agreements are often key (Dale and

Armitage, 2011). When historically marginalized governance actors are
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engaged in knowledge co-production, however, it can be important for such

groups to have the agency to define their roles in the process and objectives

(Turnhout et al., 2020).

In the Canadian Arctic, Indigenous groups, such as the Innuit and Innuvialuit,

alongside different Canadian land and fisheries bodies, have established formal

agreements to jointly manage fisheries and other resources (Armitage et al.,

2011). One such case involved management of beluga whales that occasionally

became trapped in ice. Initially, in the late 1980s, the Innuvialuit were treated as

implementing parties and government officials were the decision-makers when

dealing with this issue. This structure created barriers to knowledge sharing and

learning. By the early 2000s stronger communication processes were institu-

tionalized for understanding beluga entrapment problems. They encouraged

Indigenous communities to share knowledge alongside government actors and

build shared strategies for managing entrapment. The approach created long-

term learning and enhanced capacity building for future beluga management.

4.1.4 Minimize Rigidity in Formal Structures

Formalizing learning can produce certain types of rigidity or blinders. For

instance, creating formal feedback loops runs the risk of applying past lessons

to future contexts that may not align with past experiences. This is called the

overgeneralization trap (Beach and Smeets, 2022), or learning the wrong

lessons.

At other times, we may build formalized processes that appear on the surface

as mechanisms for learning, but in practice they are tools for reinforcing

existing decisions or path dependencies. Consider environmental impact assess-

ments and reviews as an example. These are tools that government agencies

around the globe use to comply with national and subnational environmental

impact laws when actions are proposed that could negatively harm the environ-

ment – like building new infrastructure. In theory these processes conduct

extensive research and assessments on the potential risks, and sometimes

benefits, of actions to issues like water quality, species habitat, air quality, and

recreation access. These processes build in formal requirements for affected

communities and other interest groups to comment on the draft impact state-

ments to ensure that relevant impacts were assessed, and the analytical approach

was reasonable. Yet, such tools at their worst often are rubber stamps for

proposed actions. At their best, they can lead to changes in the design of actions

and sometimes stop actions – which can be indicative of learning. But without

strong stakeholder engagement, transparency, and dialogue around the process –

such learning is less likely (Nita et al., 2022).
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At the same time, informal exchanges offer the potential for more per-

sonal and meaningful engagement that fosters learning (Sattler and Schroter,

2022). In other words, the formal structures need to align with the principles

that we described in Section 3. As Riche and colleagues (2020: 12) argue,

learning is more effective in governance processes when informal norms

allow for creativity, but also when formal rules allow for adequate informa-

tion exchange. Formalizing learning may be necessary to overcome some of

the risks of relying too much on processes that could be subject to the whims

of the next leader, or the personalities of people involved. But building in

too much rigidity into the process through formal procedures can hinder

opportunities for social learning and genuine engagement (Pahl-Wostl et al.,

2007a).

4.2 Allocating Learning Resources

In addition to formalizing learning, governance structures need resources to

spark learning processes and sustain them. These resources may be internal to

a decision-making venue or process (e.g., financial, and technical resources) or

external to the process. External resources include laws and policies that enable

or support these internal resources. The scale and scope of the people and

governance activities involved will create different resource needs, and context-

specific capacity features should be diagnosed and assessed to identify what

resources might enable or hinder learning (Wolfram, 2019; Gerlak et al.,

2020: 8). At the same time, environmental issues that are emerging in the future

often involve deep uncertainty – or the unknowns that extend beyond our

capacity to predict or expect with the standard information sources (e.g.,

government agency monitoring and scientific modeling) (Marchau et al.,

2019). As a result, environmental governance actors also need to dedicate

resources for learning about the types of futures that are difficult to predict –

such as through horizon scanning or robust decision-making, where current

strategies can be stress-tested according to a range of possible future conditions.

Learning resources also should be transparent and explicit. For instance, in

the African Activists for Climate Justice Program, Oxfam Novib is advancing

a capacity assessment tool to help systematize learning within the larger pro-

gram. This involves Oxfam Novib co-creating with partners a set of topics and

issue areas of interest to the partners. Through a platform approach, these topics

of interest, from participatory action research methods and financial manage-

ment to partnership building, are shared. Partners in the program offer their

skills to support the broader network but then also draw from the expertise of

others. Resources can then be deployed to fund the specific requests or help
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engage in new targeted areas of work through a small grants program. “This is

really key to shifting the narrative around development from the Global North

being the expert to a new way to think about capacity development that more

broadly shares the strengths of all members of the broader consortium,” accord-

ing to Costantini.6

4.2.1 Invest in Novel Sources of Information

Often one of the barriers to learning stems from our tendency toward confirm-

ation biases, status quo biases, and desirability biases in decision-making, as we

discussed in Section 1. However, governance can be structured to help over-

come these biases and think creatively. For instance, learning can be enhanced

in governance structures that facilitate the active pursuit of novel sources of

information (Bodin et al., 2006; Bodin, 2017). These tools, such as scenario

planning, can mitigate cognitive biases and build openness to innovative ideas

(Haasnoot et al., 2018; Ward et al., 2024). They also can include methods that

explicitly assess the disparity between what is known and what needs to be

known for a responsible decision (Ben-Haim, 2019).

The Global Governance Project studied learning in eight international organ-

izations with a focus on international environmental policy over more than a 10-

year period. It focused on the role of learning mechanisms, such as independent

evaluation reports, expert workshops, and project reviews. Researchers found

these mechanisms helped acquire new knowledge and implement solutions to

organizational problems (Siebenhüner, 2008). When international organiza-

tions, like the World Bank and UNEP, scanned both the internal and external

environment, they were better prepared to trigger more reflexive learning than

those that closed off their organization against such knowledge. Dedicating

resources to novel information also enabled foundational social features, which

we described in the previous section that can support learning – namely diverse

forms of engagement between stakeholders, staff members, and external

experts. And their learning resulted in rethinking the environmental impacts

of the Bank’s operations and supported modifications to lending policies and the

internal culture of the World Bank.

4.2.2 Borrow from Your Neighbors

Another way that resources can be allocated to support learning, especially in

resource constrained environments, is by borrowing knowledge or lessons from

similar governance venues or processes. When we first studied learning in the

6 Personal communication, May 24, 2023.
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Everglades, we heard that leaders of the restoration effort were hungry to learn

how other types of large-scale ecosystem restoration efforts across the US were

grappling with similar challenges. Learning about governance strategies in

similar contexts can be supported by strong networks, as we discuss in more

detail below. Learning from neighbors may require dedicated staff or technol-

ogy that can help track and identify which types of governance actors are

engaged in or facing similar challenges, while also putting resources into

creating the space and time for conversations and lesson sharing.

For instance, in a study of hurricane recovery in Gulf of Mexico communi-

ties, task teams with outside experts with recent memory of major storms were

important for planning, securing funding, and implementing recovery

(Dunning, 2020). These experts helped fill knowledge gaps and enabled suc-

cessful planning and competitive applications for federal aid. Similarly, in their

study of noise pollution at airports, researchers in the Netherlands highlight the

notion of “transnational communication” where countries learn from the envir-

onmental policies of other countries (Veenman and Liefferink, 2014: 156).

Countries learned through informal mechanisms like phone calls but also

from other countries working to mitigate noise pollution through more formal-

ized meetings. In Germany, different federal states learned from each other

about how best to design participatory flood risk planning (Newig et al., 2016).

Lessons sourced from other jurisdictions or policy fields can spur such learning

by providing inspiration.

4.2.3 Dedicate Capacity, at the Right Time and Place

Fostering and maintaining learning resources also requires dedicated capacity

to strategically deploy those resources. Examples of this capacity include

experts and technical resources for information management and analysis

(Lagadec, 1997), legal and policy guidance, and resources for convening and

sustaining the type of dialogue we identified in Section 3. Such resources are

particularly critical if decision-makers or leaders of governance venues and

programs are serious about connecting with actors who bring Indigenous

knowledge and TEK or environmental justice perspectives. As we know from

experts who study public participation processes (e.g., Fung, 2015), simply

expecting that nongovernmental actors will show up and have time to engage in

dialogue can be naïve. And worse, such expectations can reinforce past inequi-

ties if it is costly for historically marginalized actors to engage. Participating in

governance takes time and compensating people who engage outside of their

regular professional roles can be critical to ensuring that their capacity exists to

be part of learning processes. This capacity can be structured within the
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strategic goals of governance actors and in their approaches to crafting, imple-

menting, monitoring, and enforcing policies and programs.

Research on environmental disasters and crises has reinforced the importance

of dedicating key resources in support of learning. Crow and Albright’s (2019)

study of communities that were severely impacted by massive flooding in

Colorado’s Front Range found that deeper forms and more deliberative forms

of learning in recovery efforts appeared in communities that had both strong

resource flows – from financial, technical, and human resources – and strong

collaborative relationships to higher levels of government. Although learning

may be constrained when financial resources are limited (Taylor et al., 2023),

there are ways to allocate nonfinancial resources for those critical times when

learning capacity needs to ramp up (Ricco and Schultz, 2019).

4.2.4 Sidestep Resource Constraints

There is no question that resources for learning will be constrained in every

environmental governance context. As a result, leaders of governance organ-

izations or programs might be more interested in investing in resources targeted

for mission-critical activities rather than toward those that support learning.

Regardless of the perception or the reality of resource constraints, targeted

action can be directed to support learning. Recognizing how learning is key to

supporting mission-critical activities or outcomes could be the first step.

Utilizing tools for learning that might be less resource intensive, borrowing

resources from partners in networks (as we discuss in more detail below), and

targeting resources towards key actors or actions that are known to foster

learning can further help overcome resource constraints (Gerlak et al., 2020: 8).

In line with experience from the COVID-19 pandemic, using lower-cost

structures such as online platforms, to support the type of dialogue described

in the last section is one approach to mitigate resource constraints. Andrade

et al. (2023) facilitated a series of online deliberative engagements for local

stakeholders from Interior Alaska to discuss landscape change and associated

management practices. Using the online forums helped identify shared values

and spark value shifts across stakeholder groups. Despite some potential limi-

tations with online forums, their use lowered participation costs for people who

might have to travel long-distances and allowed for more diverse viewpoints to

be brought into environmental decision-making. Virtual spaces, however, may

not be appropriate for more reflexive learning, which requires thoughtful

structuring of communication norms. Other approaches might also help over-

come resource constraints. For instance, we might be able to use AI to compile

lessons on how other decision makers are enabling learning. This could include
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looking for publicly available information on forums that incorporate diverse

stakeholder dialogue, or searching for examples of creative stakeholder engage-

ment, or finding insights on leadership training programs that incorporate

learning skills.

4.3 Building Learning Networks

Building formalized learning structures and allocating adequate resources target

more internal structural features of governance. These investments and actions

can help to strengthen internal bonds that build trust and create shared social

norms (Newman and Dale, 2005). Those structures and resources also need to

be networked with diverse types of actors, as discussed in Section 3. In

environmental governance, the cross-scale nature of environmental problems

means that the networks across and within various governing structures are

essential for learning (Pahl-Wostl et al., 2007b). Creating connections across

different organizations and venues can ensure that learning is hard-wired across

the system. The network established through the African Activists for Climate

Justice project involves some 60 organizations operating at diverse levels from

grassroots to regional and transnational organization efforts. Building this

network and strengthening capacity is central to program objectives and suc-

cess. The network tries to coordinate and amplify the voices of these organiza-

tions. According to Costantini, “The biggest benefit I see is the exchange

between partners across countries and in the same countries. Our work supports

partners in working together, perhaps developing strategies, and for sure it

strengthens the networks that exist but also create new ones.”7

4.3.1 Create Multilevel Scaffolding

Governance networks need to be well-connected across multiple levels of actors

and venues to support learning (Crona and Parker, 2012; Resh et al., 2014;

Gerlak et al., 2020: 7). Broad reaching networks that cross diverse types of

actors and positions can facilitate information sharing and knowledge access

and production (Newig et al., 2010; Heikkila and Gerlak, 2013: 496). Learning

can also be fostered when multilevel networks align around shared goals

(Armitage et al., 2011) and establish communication pathways across levels,

from individuals to organizations (Crossan et al., 1999). Such connections

further need to ensure that actors have adequate access to novel sources of

information and knowledge (Bodin et al., 2006; Bodin, 2017). Such networks

7 Personal communication, May 24, 2023.
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cannot be developed haphazardly. Tailoring them to the functional purpose of

a governance system can be important for learning (Rijke et al., 2012).

One example of how multilevel networks facilitate collective learning is the

Communities Committee of the Seventh American Forest Congress, where

forestry leaders and stakeholders come together to discuss US forest policy

issues (Cheng et al., 2011). The Communities Committee started in 1996,

although the Forest Congress has been in place since 1882. The Communities

Committee is an open membership group focused on fostering forest steward-

ship and has worked with other nongovernmental forestry groups to inform

federal forestry policy. They also help community forestry practitioners learn

about various tactics and strategies for working with the federal government and

identify opportunities for community-based forestry, while providing learning

opportunities for federal elected officials about community forestry.

4.3.2 Include Boundary Spanning Partners

Many boundaries are often at play in environmental governance including land

ownership, functional management tasks, organizational missions and cultures,

and even different individual and organizational conceptions of and knowledge

of environmental matters (Davis et al., 2021: 4). Spanning these boundaries is

important in fostering resilience and adaptive governance within social-

ecological systems (Quick and Feldman, 2014; Newell et al., 2022).

Particularly in governance settings with a wide variety of fragmented actors

and venues, boundary organizations can create strategic bridges between actors

who do not have opportunities to interact or who work in vastly different

domains (Sattler and Schroter, 2022). These bridges foster learning when new

relationships and shared knowledge are built (O’Mahony and Bechky, 2008;

Fischer, 2015). Boundary organizations also can drive knowledge co-

production and integration of diverse knowledge into policymaking and prac-

tice (Guston, 2001; Crona and Parker, 2012; Feldman and Ingram, 2009). To do

this, boundary organizations may need to create and utilize boundary objects,

which take up concrete or actionable forms like maps, models, scenarios, or

reports, agreements, and shared data (Davis et al., 2021: 8).

In the early 2000s, a Field School in the Waorani and Achuar communities in

the Ecuadorian Amazon was created to provide employment and to capitalize

on opportunities to generate revenue from the educational tourism industry

(Buzinde et al., 2020). The Field School serves as a boundary organization

comprised of members representing academic institutions and members of

Indigenous communities. The role of this boundary organization is to work

cross-culturally to build diverse networks that are based on trust and respect and
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can enhance adaptive capacity through knowledge exchange and learning.

Through the program, locals teach the local language and bio culture to

Western students who pay to get immersed in local knowledge systems related

to sustainability. Boundary objects are used to acquaint non-Indigenous people

with local Indigenous perspectives and include videos that capture key aspects

of Indigenous knowledge. Games, as discussed in Section 3, can also serve as

boundary objects helping to facilitate shared learning and collaboration

between stakeholders.

4.3.3 Understand the Tradeoffs of Different Network Structures

Networks vary in terms of their structure and actor composition, which impose

different strengths and weaknesses for learning (Rijke, 2012). Especially in

complex governance settings, network structures that limit interactions between

different subgroups can impede learning (Bodin, 2017). In these situations,

learning may be restricted to the concerns and ideas of those who are most

powerful (Schusler et al., 2003; Roome and Wijen, 2006). Although more

connectivity or density across a network may allow more opportunities to

acquire information and learn quickly, excessively dense networks can also

produce more homogenous information and impede learning (Rijke et al.,

2012).

Similarly, networks with highly centralized actors can enhance information

flows, but they may also constrain diversity of input and deeper levels of

learning (Bodin et al., 2006). In the case of the Venice canal system, a highly

hierarchical and centralized governance system that lacked connectivity

resulted in closed coalitions, and limited communication and knowledge shar-

ing, which made policy change difficult (Munaretto and Huitema, 2012).

Conversely, networks with less centrality may facilitate broader engagement

and shared learning (Henry, 2009), but may increase the transaction costs of

learning processes (Gerlak and Heikkila, 2011).

Furthermore, there is a tendency for people to form networks with people

they share beliefs with, or bonding ties, and the boundaries of such a network

create constraints on learning (Henry and Vollan, 2014). While people may be

more likely to trust information coming from people who share similar beliefs,

homogeneity of actors in networks may constrain the diversity of ideas and

impede learning (Newig et al., 2010). This is because more homogeneous

governance structures – that is, intra-sectoral networks – may not allow for

the type of “bridging” ties that are needed for knowledge acquisition (Dow

et al., 2013). When people build governance networks around shared beliefs,

learning may be focused on reinforcing existing beliefs (Weible et al., 2023).

47Learning for Environmental Governance

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/9

78
10

09
46

11
15

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/9781009461115


A “dynamic interplay” of bridging and bonding links, which serve to build more

internal trust and norms, may be needed to promote learning to support envir-

onmental governance (Newman and Dale, 2005).

4.4 Summary of Structural Foundations

In this section, the structural foundations are based on where we see

a preponderance of evidence from learning scholarship describing structural

features and mechanisms that support learning. As illustrated in Figure 5, these

structural features and the mechanisms reinforce each other. Formalizing learning

structures and building learning networks are more likely to be feasible when

learning resources are allocated, for instance. The extent to which these structural

features are effective in spurring learning, however, may depend on how well the

social elements of governance, as described in Section 3, function. In Section 5,

we bring together insights about both the social and structural features and what

steps both practitioners and researchers can take to diagnose and support them.

5 Infusing Learning into Environmental Governance

Learning about the drivers of environmental problems and about the strategies

and policies that can mitigate them can help us adapt to changing environmental

conditions. Learning intentionally and reflexively can support governance

choices that are better informed and suited to the complex environmental

challenges we face. When governance processes are designed for learning,

they are also more likely to achieve societal goals of improving equity and

justice in environmental governance. At least, these are the assumptions of the

learning hypothesis for environmental governance.

But learning is hard. In environmental governance processes, people may be

resistant to learning certain types of information. Or decision-making bodies

Figure 5 Foundational structural features and mechanisms that support learning
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may learn about and prioritize a limited scope of information – often from those

who hold the greatest power or most resources. Resistance to learning arises not

just around the technical and biophysical issues driving environmental govern-

ance problems. Such resistance becomes more intense when governance actors

are faced with learning about the values and priorities of people and organiza-

tions who drive these problems, are affected by them, or bear responsibility for

solving them.

As most environmental governance systems involve complex sets of

actors, venues, and issues, governance actors must confront competing

values and interests to understand and solve environmental problems.

When people with fundamentally different viewpoints engage in

a governance process, their cognitive biases can be triggered or reinforced.

These cognitive biases restrict how different individuals access and interpret

information. They also constrain how willing individuals are to learn. At the

same time, even when governance actors learn, not all learning is productive

or aligned well with the demands of decision-makers. As a result, there are

many ways learning can be constrained or even blocked from influencing

governance outcomes. The result is that learning in environmental govern-

ance can often be idiosyncratic and reactive. Without taking the time to build

learning into governance intentionally, governance actors lack capacity to

learn productively and connect learning to our governance processes and

solutions.

Despite the constraints on learning, productive forms of learning in envir-

onmental governance are happening across the globe. From city officials in

Tucson, Arizona working on green infrastructure to an NGO engaged in

climate justice in Africa, environmental governance practitioners are actively

working to infuse learning into governance processes and decisions. At the

same time, scholars of environmental governance are increasingly interested

in examining how learning emerges, what supports or impedes it, and what it

leads to. Yet, decision-makers are building learning processes in venues

around the world in isolation from one another, and researchers are studying

and assessing those cases in isolation. As a result, prior research has not

offered a strong understanding of the social and structural features of gov-

ernance that can support more intentional learning, or clear pathways to

overcome some of the key barriers to learning. Equally challenging is that

with so many different definitions and approaches to learning, it is easy to get

lost in the weeds when assessing learning. The goal of this Element is to bring

rich empirical and theoretical insights together to distill and synthesize

lessons on how researchers and practitioners can better understand, diagnose,

and support learning in environmental governance.
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5.1 Summary of Key Insights and Caveats

A core message of this Element is that to infuse learning in environmental

governance, it must be done intentionally. Being intentional about learning

begins with recognizing the value in learning as a tool to improve environmental

governance. It then requires communicating this value broadly in governance

settings (e.g., the venues, decision-making processes, or organizations involved

in governance). Intentionality also emphasizes the importance of choosing

words carefully to signal what learning means and why it matters. For

researchers, being able to study and evaluate intentional learning further

requires clarity in how learning is defined and conceptualized. Intentionality

further calls for a commitment by practitioners and scholars to collectively

reflect on the work being done and an openness to experimentation to build, and

even rebuild, the social and structural features of environmental governance.

In Sections 1 and 2, we offer a straightforward approach to help researchers,

students, and practitioners establish shared understanding of learning in envir-

onmental governance. This approach builds upon extensive theoretical and

empirical examples across the learning scholarship. As we acknowledge earlier,

learning in environmental governance starts with individual cognitive learning,

but goes beyond it. It involves a collective process of acquiring, translating, and

disseminating new knowledge, ideas, or information, along with collective

products such as changes to beliefs or behaviors by governance actors. To

help unpack and detect learning, we also highlight how looking for who learns,

how they learn, where they learn, what they learn, and to which effect, are key

starting points. These questions can disentangle the complexities of collective

learning, the depths of learning, and what might drive it in different governance

contexts.

The diversity of case studies we draw upon in Sections 3 and 4, along with

our own research over the past two decades, provide fruitful insights into how

we can foster learning andmitigate some of the barriers to learning. Specifically,

we identify several social and structural features of governance – which we call

the foundations of learning. The social foundation includes fostering diverse

interests, engaging in genuine dialogue, and nurturing learning leaders, while

the structural foundation includes formalizing learning, allocating learning

resources, and building learning networks. The mechanisms that allow these

foundational features to emerge vary by feature and may vary by the type of

governance setting or broader context. That is, we cannot interpret the social

and structural foundations, or the mechanisms that drive them, as discrete items

of a checklist. There is no singular approach to learning. Each governance

venue, decision-making process, or organization involved will have different
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capacities for learning and experiences with learning. And each environmental

governance problem or proposed solution we face will have varying knowledge

bases, complexity, and urgency.

Digging into how the foundational features and their mechanisms trigger

learning might point us down a long chain of causal pathways where we begin to

see other fundamental governance characteristics that are important for learn-

ing. For instance, when we consider the foundational features of genuine

dialogue and skilled learning leaders, we see that their presence can also foster

a sense of trust in other governance actors or in the process. We acknowledge

that trust can play a key role in environmental governance learning (Pahl Wostl

et al., 2007a; Reed, 2008; Leach et al., 2014; Ernst, 2019), and plays a key role

in learning in various organizational and social contexts (Edmondson, 2004;

Koole, 2020). We addressed the role of distrust as a barrier in Section 1, and the

ways in which trust intersects with various social and structural features of

governance in Sections 3 and 4. However, we did not focus on trust as

a foundational feature for learning. In part, this is because the role of trust is

complex and may go beyond learning. For instance, it can serve as a secondary

mechanism that arises when one of the other learning mechanisms is triggered

(Ernst, 2019). In addition, it is foundational to other governance processes –

such as fostering collective action, conflict resolution, and collaborative gov-

ernance (e.g., see Leach and Sabatier, 2005; Ostrom, 2009; Berardo and

Schultz, 2010; Bodin et al, 2020). These processes are beyond the scope of

this Element. That said, it would be naïve to ignore trust. It might be a necessary,

but not sufficient, mechanism of governance effectiveness more broadly (which

includes the capacity for learning), which we will continue to grapple with.

We recognize that certain foundational governance features that support

learning may be more feasible, while others may be less so, depending on the

governance setting. Creative approaches for fostering genuine dialogue, for

instance, have been discussed in practice and theory for decades, but such

approaches can be hard to implement. They require taking risks. Given the

bureaucratic structure and legalistic approaches that are baked into many

environmental governance processes, risk taking is rare. Yet, if designed well,

novel approaches like storytelling, or using art, or serious games can help

people take abstract forms of knowledge and bring them meaning and vitality,

often by connecting ideas to individuals’ lived experiences (Tandon et al.,

2016). Finding ways to overcome bureaucratic resistance to creative approaches

might require strong leadership, dedicated learning resources, and structures

that help governance leaders identify creative approaches for inspiration.

Again, the foundational social and structural features and mechanisms can

play a key role in reinforcing each other in support of learning. In addition,
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how they work together will depend not only on the governance setting, but also

on the broader context (e.g., biophysical, socio-economic, or institutional). The

characteristics of broader governance contexts shape what governance actors

pay attention to, influencing the scope of learning and capacity to adapt the

social and structural features of governance.

Figure 6 provides a graphic illustration of how these foundational features of

governance intersect with the defining elements of governance, and how they

feedback into the governance setting and broader context. This helps to shed

Figure 6 Diagnosing learning in environmental governance
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light on critical interactions and linkages across the social and structural

features. Together they highlight the core features that can guide diagnoses of

learning, which we describe in more detail below.

At the same time, we highlighted several caveats to consider when imple-

menting the foundational features in Sections 3 and 4, which acknowledge how

tradeoffs and sometimes unintended consequences can arise when changing or

adapting governance processes or structures to spur learning. These caveats

included:

• Watch out for pitfalls when engaging diverse interests,

• Pay attention to conflicts,

• Avoid over-reliance on traditional leaders,

• Minimize rigidity in formal structures,

• Sidestep resource constraints, and

• Understand the tradeoffs of different network structures.

5.2 Taking a Diagnostic Approach to Learning

Being attentive to the caveats discussed in Sections 3 and 4 reminds us that

intentional learning requires continuous diagnoses of learning, and interven-

tions to improve learning. That is, we may need to regularly assess the extent to

which governance settings support learning. We then need to use that informa-

tion to design and redesign governance processes and anticipate potential

pitfalls. We rarely get a chance to design policy or governance processes from

scratch. Instead, we must tweak and reshape existing ones to adapt to changing

environmental, social, and political circumstances.

Similarly, researchers are often studying venues and governance arrange-

ments with deep histories and past interactions. Through a diagnostic approach,

practitioners can more intentionally assess how to adapt the social and structural

foundations needed for learning as organizational and political contexts change.

Regularly doing so can further become part of an institutionalized norm for

learning. Likewise, researchers can provide analytic support – through rigorous

methodologies for assessing and diagnosing learning. They also can draw

comparisons across multiple types of governance processes, organizations,

and systems to update knowledge of the governance features and mechanisms

that work better in different settings.

Of course, not all the foundational features outlined in Sections 3 and 4 are

necessary for every situation. Some might be more important or more feasible

given resource constraints or the political environment. One could imagine

a government agency that recognizes it has good access to internal knowledge
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about how its ecosystem restoration programs are working. Yet, it struggles with

accessing external networks and diverse sources of information from agencies

around the world doing similar work to better inform its work. Or there might be

an environmental NGO struggling to develop learning capacity within the

communities where it works because it lacks opportunities for genuine dia-

logue. Or a private company that must comply with environmental regulations

might recognize how limited their engagement is with the relevant stakeholders,

which then impedes their capacity for learning about effective strategies for

regulatory compliance. Conversely, there may be new opportunities – in terms

of resources, leadership, or new partnerships – that can be targeted directly to

support learning. To help infuse such learning into environmental governance

through a diagnostic approach, we offer two strategies: (1) ask learning ques-

tions; and (2) set learning triggers.

5.2.1 Ask Learning Questions

Researchers and practitioners can start by using the social and structural

features and mechanisms from Sections 3 and 4 to diagnose where learning in

governance settings can be enhanced. Through a diagnostic approach, we can

better assess how to adapt the social and structural elements of governance

needed for learning, particularly as organizational and political contexts change.

This involves introducing the concept of learning and then examining the

processes used in a specific governance venue, decision-making process, or

organization. You can begin by asking if any of the social or structural founda-

tional features of learning exist.

• Which of the social and structural features are present;

• What is missing; and

• How are foundational features interacting?

Furthermore, guiding questions outlined in Section 2 can be posed about who

learns, how learning occurs, where people learn, what they learn, and to which

effect. Doing so can make learning processes and products more visible (e.g., as

highlighted in Figure 6). From there, it is easier to draw connections between

the indicators of learning and the social and structural features of governance we

would expect to support learning (also shown in Figure 6).

In diagnosing how learning occurs, consider whether different collective

learning stages are activated (i.e., acquisition, translation, and dissemination of

information). As we described in Section 2, even if individuals are learning on

their own, learning for environmental governance cannot be triggered without

a collective learning process. Thatmeans governance actors intentionally seek out
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new ideas, interpret, and disseminate that information across groups, organiza-

tions, and networks. Asking whether and how learning processes are enabled will

also point out where, or which governance processes, might need investments in

the foundational features described above. In some cases, learning processes can

be enhanced by a stronger social foundation, like engaging diverse actors and

interests, fostering genuine dialogue, and nurturing skilled learning leaders. In

other cases, deeper structural change might be needed to spark learning. Key

questions to ask might be:

• Is a new collaborative body needed to bring diverse actors together;

• Where could resources be directed to build greater capacity; and

• What kind of networks are desirable to achieve the types of learning outcomes

that will help advance governance goals?

5.2.2 Set Learning Triggers

A second pathway to infuse learning into environmental governance is to estab-

lish triggers for when and how we diagnose learning. Paying attention to notable

moments of learning or non-learning from past actions can help diagnose what

governance changes could support learning in the future. This might mean

looking at timelines of planned programs or policy implementation efforts and

devising a “learning summit” at key points in the process. Through dialogue and

reflection, actors in a particular governance setting can then undertake a formal

diagnosis of past actions. Again, using the tools from Section 2 to analyze the

who, how, what, to which effect, and where of learning is key to the diagnosis.

Such assessments can allow actors to identify where learning blockages might be

occurring (e.g., who is holding up the flow of information and why), or where the

social foundation may be incomplete or lacking. Conversely, it can reveal the

presence of mechanisms, such as learning leaders or networks, which supported

learning or contributed to blocked learning or non-learning in past actions.

We can also look to examples where environmental policies or programs

have failed to meet key goals and use such examples to trigger learning

processes. Failures are often instructive because they focus attention on prob-

lems that can build new knowledge about what to do differently in the future

(McConnell, 2015; Sokolowski and Heffron, 2022). However, due to our

negativity bias, we can over-learn or focus too intently on our failures as triggers

for learning, potentially ignoring important lessons from cases of success

(Beach and Smeets, 2022). Considering policy successes – or at least cases

that are not deemed as failures – can further infuse learning into governance. For

example, an appreciative inquiry approach encourages organizations to identify
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what is working well in their organization and envision how to make positive

outcomes occur more frequently (Fam et al., 2013). With this approach, prob-

lems are reframed to focus on strengths and successes by asking participants to

identify what works well, why it works well, and what they want to see more of

in their organization (Coghlan et al., 2003). Another approach is a premortem,

which occurs before a project or effort is launched, and through a hypothetical

asks the participants to explain the reasons why the effort might fail to anticipate

and head off future problems (Klein, 2007: Smerek, 2018).

Like the tools of program evaluation and policy analysis, being able to assess

different governance outcomes, and understand the drivers of those outcomes

creates a formalized process for learning. It embeds regularized acquisition of

information into governance, ensuring that processes are in place to formally

assess and interpret that information. Whether the lessons from that process

result in changes into the design of future policy or governance depends on how

well the social and structural foundations of learning are established.

5.3 Embracing a Learning Mindset

To enable more open and regular diagnostic approaches to intentional learning,

practitioners and researchers can promote a learning mindset when engaging in

or assessing governance processes. A learning mindset starts by adopting

a common orientation, or shared language of learning across governance actors.

It also includes building a shared motivation and willingness to learn (Velardi

et al., 2021). It is about creating spaces where people are excited to learn and

able to share what they have learned. Because reflection is a cognitive skill,

developing the capacity to reflect demands practice and feedback (Barnett,

1995). Doing so creates psychological safety so people feel comfortable sharing

failures and lessons. Embracing these features of a learning mindset can foster

the social and organizational norms that encourage learning (Smerek, 2018: 16).

These norms can help prepare governance actors for adapting the social and

structural features of governance described above and encourage open experi-

mentation with redesigning our institutions. Such experimentation is akin to

“learning to learn” – and making learning an ongoing effort. “Learning to learn”

requires sensitivity to how alternative types of learning may be needed for given

circumstances. It also means paying attention to how different social and

structural features might be more effective at key stages of learning processes.

For example, structuring governance for acquiring information might be differ-

ent from disseminating information and knowledge. Or learning about social

systems might require more emphasis on genuine dialogue than learning about

technical matters, which may require more dedication to key learning resources.
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To capture these nuances means assessing indicators of learning and establish-

ing learning feedback loops to improve when we are not on the right path. At the

same time, too much experimentation can create fear and organizational resist-

ance among governance actors. Balancing flexibility built into learning systems

with organizational consistency on issues such as accountability, can be critical

for long-term resilience in environmental governance (Beunen et al., 2017).

Learning-by-doing is another important aspect of developing the learning

mindset and capacity. Practitioners can deploy learning-relevant skills or

actions and then reflect on them (Senge, 1990). They can also do dry-runs or

simulations of activities that can create a safe space for reflection, promoting

psychological safety among team members (Edmondson, 2004: 252). Or prac-

titioners can embrace a café approach that helps groups engage in constructive

dialogue, build personal relationships, and foster collaborative learning (Tan

and Brown, 2005). Creating learning spaces where participants can interact,

develop shared experiences, and establish trust (Johnson and Wilson, 2009) are

pathways to a learning mindset.

Finally, a learning mindset needs to be regularized and sustained over time

(Schusler et al., 2003; Gerlak et al., 2020). Learning takes time to manifest. It

cannot be seen as ad hoc or approached as a one-off exercise. And formal

processes may not always sustain learning. Learning needs to be part of the

informal norms and processes in governance settings, especially when the

formal approaches are lacking. To do this may require revisiting the social

and structural features that can support a learning system and assessing how

well they work or whether they need to be adapted. It won’t be easy. Genuine

learning can be inhibited by a lack of institutional self-reflection within domin-

ant science and policy organizations (Pallett and Chilvers, 2013). We need to

guard against the political strategies, social biases, or dominant discourses that

work against cultivating reflexivity or engaging in social change (Stoddart and

Atlin, 2022). That also means guarding against assuming that the insights in this

Element are set in stone.

5.4 Connecting Research to Practice

Our recommendations for using a diagnostic approach and embracing a learning

mindset are, we hope, useful for advancing not only how we assess, but how we

practice learning in environmental governance. We see them as valuable for

guiding both practitioners engaged in environmental governance and academics

studying environmental governance and helping connect research to practice.

For our colleagues whose interests are more academic, the diagnostic approach

presented above could guide some of the approaches that are most fruitful when
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studying learning, particularly if researchers are able to rely on practitioners’

own diagnoses for insights on understanding where and when learning is most

challenging. Researchers may have the capacity to study such challenges more

deeply or bring teams together to compare and assess learning processes and

products across different governance processes. In doing so, the diagnostic

approach might help researchers start to tackle questions that commonly plague

learning research through a different lens. Questions such as when does conflict

help support learning; where is learning more likely to be blocked; whose

interests and knowledge are most likely to be reflected in collective learning;

and what is produced through collective learning remain under-studied in

learning research. Likewise when practitioners build a learning mindset into

governance processes, this can create a sense of openness and willingness to co-

learn with researchers who might bring valuable analytical skills to enable

regularized diagnoses of learning.

Additionally, the foundational elements and their mechanisms from

Sections 3 and 4 – offer empirically-grounded expectations about what govern-

ance factors support learning. These expectations need ongoing testing across

diverse types of environmental governance settings and iteration between

learning theories and practice. That is, the academic community interested in

learning should also be regularly assessing and re-evaluating the accuracy,

validity, and strength of our assumptions and hypotheses, and our theoretical

evidence. By focusing on social and structural foundations of governance that

support learning, we may have missed other features of governance that can

shape learning. Our own framework on learning (Heikkila and Gerlak, 2013),

for example, highlights how events exogenous to the governance setting, such

as crises can spur learning. Looking at those exogenous events driving key

environmental challenges will undoubtedly be important for learning

researchers. For instance, will certain types of climate change driven events –

like melting ice sheets or sea level rise – trigger more rapid learning on how we

govern climate change?

Relatedly, our framework also has discussed how the technological and

functional domain of a governance setting can affect learning, which we did

not explore in depth in this Element. For example, the complexity of environ-

mental issues and what tools exist to help us monitor them or disseminate

information can shape learning. One of the challenges for studying learning

may be the extent to which rapid advances in knowledge system, with the

support of AI, makes it more (or less) feasible for governance actors to learn,

especially about new and emerging environmental problems. If AI tools become

more widely adopted in the organizations involved in environmental govern-

ance that will further raise questions about who learns. Such questions for future
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research also have important implications for environmental governance

practitioners.

Finally, we encourage our colleagues and students who are primarily inter-

ested in the study of learning to consider how they can engage with practitioners

and support a learning mindset. Academics can partner with practitioners in an

engaged scholarship approach (Van de Ven, 2007) to build novel research

questions about learning, provide neutral venues for engaging diverse interests

around those questions, and find creative ways to observe, evaluate, and inter-

pret learning. Since our time in the Everglades, we have intentionally partnered

with practitioners in, led university-community efforts (Gerlak and Zuniga-

Teran, 2020; Gerlak et al., 2022), and served on local and regional advisory

boards. Through partnership and service, we believe that researchers can build

shared capacity to challenge dominant forms of knowledge in environmental

governance. This may require some willingness to produce “activist scholar-

ship” (Tempura et al., 2019) that help shift learning culture in institutions that

are stagnating or failing to learn. For our environmental governance processes

to fully realize societal goals of equity and justice, we need to step outside our

comfort zones and meaningfully engage historically marginalized interests who

bring knowledge and information that challenges western assumptions and

dominant paradigms.

We are all part of an ecosystem of governance. Supporting the sustainability

of that ecosystem – in part through the capacity for learning – is everyone’s

responsibility.We do not knowwhat the future will hold for our environment, or

for our societal and institutional capacity to address environmental issues. What

we need are systems that allow us to learn quickly enough to be responsive and

resilient in the face of these unknowns. While the emphasis of this closing

section is on how to translate lessons from research into practice, researchers

obviously need to continue to build new forms of knowledge, through engage-

ment with practitioners, and learn to translate and disseminate knowledge from

others. In doing so, we encourage scholars interested in learning to build their

own learning communities via workshops, conferences, webinars, and special

issues of journals to keep thinking about the learning horizon.

5.5 The Learning Horizon in Environmental Governance

Knowledge of the ways in which environmental governance processes and

structures support or impede learning is by no means settled. The evidence we

drew upon in this Element needs to be continually tested across more diverse

contexts, and updated when our expectations are off base or inaccurate in

a particular governance setting. For instance, as we recognized in Section 1,
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many of the empirical cases of learning in environmental governance are in the

Global North. More research in the Global South, and more comparative

research – particularly across similar governance issues or types of venues in

different political settings – would advance our understanding.

At the same time, existing research may be more representative of collabora-

tive or consensual venues and processes. This can limit our knowledge of

processes where barriers to learning are higher. Pushing questions of learning

into highly conflictual settings, such as court cases, or highly politicized topics,

such as climate governance, can also help us test the boundaries of existing

theoretical expectations. Doing so can allow us to probe whether certain

contexts simply limit what is learned or who is capable of learning, or whether

such learning is dependent on the visibility and impact of evidence or informa-

tion. For instance, research has explored whether extreme weather events (e.g.,

flooding, wildfires) result in learning – often via changed beliefs – about climate

change mitigation or adaptation measures (e.g., Albright and Crow, 2019;

Nikolakis and Roberts, 2022). Ongoing research in this area might help us

better understand whether certain types of crises or disasters, or the cumulative

effect of multiple disasters, creates learning tipping points for key governance

actors, or whether and how other intervening factors such as leadership, gov-

ernance capacity, or community engagement facilitate learning when such

focusing events arise (Birkland, 1997).

Relatedly, the literature tends to focus more on positive instances of learning.

We lack robust empirical data on cases where individuals learned, but collective

learning was blocked, or actors learned the wrong lesson. Future research can

test whether the social and structural features and mechanisms we laid out as

drivers of learning can also become learning impediments when they are

missing. Or are other mechanisms or factors key to understanding non-

learning or blocked learning?

Finally, as governance processes evolve, researchers and practitioners alike

need to pay closer attention to when we collectively forget, or unlearn, lessons.

Conversely we need to continue to explore what governance features can

deepen and enrich our understanding of past lessons in ways that ensure we

are not blinded by status quo biases. Our approach to institutionalizing learning

in Section 5 aims to foster governance systems that enable such deeper forms of

learning. Given the lack of longitudinal assessments of learning in environmen-

tal governance, the jury is still out. We hope that our community of learning

scholars and interested practitioners takes up the charge we laid out and

continues to build upon our current state of learning.
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The Carbon Market Challenge: Preventing Abuse Through Effective Governance
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Michael Mehling, Katharina Michaelowa and Andrea Baranzini

Addressing the Grand Challenges of Planetary Governance:
The Future of the Global Political Order

Oran R. Young

Adaptive Governance to Manage Human Mobility and Natural Resource Stress
Saleem H. Ali, Martin Clifford, Dominic Kniveton,

Caroline Zickgraf and Sonja Ayeb-Karlsson

The Emergence of Geoengineering: How Knowledge Networks
Form Governance Objects

Ina Möller

The Normative Foundations of International Climate Adaptation Finance
Romain Weikmans
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Dimitris Stevis

A Green and Just Recovery from COVID-19?
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The Politics of Deep Time
Frederic Hanusch
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