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It’s time to learn about learning: 
Where should the environmental and natural resource field go next? 

 
1. Introduction  
 
Questions around learning have piqued the interest of environmental policy and natural 
resource management scholars over the past two decades.  Researchers have asked:  what 
factors support our capacity for learning within our decision-making processes to govern 
complex environmental problems? To what extent do governance processes designed for 
learning result in better social and ecological outcomes?   
 
Learning in environmental governance often refers to a process of acquiring, translating, 
and disseminating new information among policymakers, managers, and key stakeholders 
(Heikkila and Gerlak 2013), which can occur through different modes (e.g., sequentially 
versus simultaneously) (Newig et al. 2016). Learning also refers to outcomes, such as 
changes in beliefs and behaviors among governance actors (Leach et al. 2013) and the 
adoption of new policies or programs (Heikkila and Gerlak 2013). It is through such 
learning processes and outcomes, both at the levels of individuals and collectives, that 
scholars see opportunities to develop more effective and robust environmental 
management and governance, or more informed decision making under complexity 
(Huntjens et al. 2011; Bodin and Crona 2011; Bos et al. 2013). 
 
This Commentary reflects on the state of the scholarship on learning for environmental and 
natural resource policy and governance. We argue that despite the proliferation of recent 
research in this field, the multiple approaches to studying learning that exist remain largely 
disconnected, which leads to missed opportunities for cumulative insight building. 
Additionally, we argue that the current understanding of the individual and collective level 
factors that shape learning in environmental governance is underdeveloped.  To address 
the limitations and improve both theory and practice, we offer recommendations for 
‘learning about learning’. These include: an infusion of ideas from outside to advance the 
field; more deliberate bridge building across the environmental and natural resource 
learning research community; and engaged scholarship with governance institutions and 
venues where we study learning. 
 
2. What have we learned about learning?  
 
The research on learning in environmental and natural resource governance has grown 
rapidly in the past two decades (see Figure 1). This research has explored cases across 
every continent, multiple levels of governance, and diverse environmental and natural 
resource settings including water, forestry, fisheries, urban areas, agricultural 
communities, energy, and biodiversity (see Gerlak et al. 2017).  
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Figure 1: The number of learning and environmental management/governance documents 
published per year in the Scopus database between 1990 and 20171 
 
Within this literature, a number of scholars focus on learning that occurs among the 
individuals involved in a governance process – as identified through new knowledge or 
belief change (e.g., learning about the nature of environmental issues) (Leach et al. 2013; 
Pattison 2018). This research finds that the characteristics of individuals, such as their core 
values or organizational affiliations, play a critical role in shaping learning. Some scholars 
have begun to connect the cognitive and behavioral outcomes of learning, by examining 
how new beliefs inform environmental management decisions (Measham 2009). 
Researchers recognize that such learning can result in worse outcomes or the 
reinforcement of existing beliefs or practices that are incorrect (Dunlop and Radaelli 2018). 
 
Many studies emphasize organizational-level or collective level features of governance 
processes that influence whether and to what extent learning occurs (e.g., Armitage et al. 
2008; Lee and van de Meene 2012). One of the more influential bodies of literature that 
focuses on learning for environmental governance in this vein is social learning theory 
(Reed et al. 2010). Social learning refers to processes that involve active deliberation and 
engagement by diverse actors in environmental governance, which can lead to new 
understanding or shared meaning. Further, when such deliberation and engagement is 
designed appropriately, it can increase adaptive capacity (Dana and Nelson 2012), build 
trust and collaborative problem solving (Eakin et al. 2011), and result in better working 

                                                      
1 We searched the Scopus database using search terms related to environmental governance and learning 
drawn from previous research (Gerlak et al., 2017). From this search and subsequent analysis, we identified 
2,218 documents which addressed learning in environmental management or related topics.  
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relationships for stakeholders (Van der Wal et al. 2014). Social learning also emphasizes 
the need for systems thinking, which can be enabled through more diverse participants 
who understand different features of environmental issues (e.g., social, economic, 
biophysical) (e.g., Ison et al. 2013). Such systems thinking is seen as essential to learning 
about the complex dynamics of environmental systems. 
 
While much of the learning literature in environmental and natural resource governance 
looks at what fosters learning (e.g., participation, openness to different types of 
knowledge), researchers also have identified factors that challenge learning. These include: 
diversity of values, cognitive biases, and belief systems that make it difficult for groups to 
create shared understanding or agree on collective strategies (e.g., Diduck et al. 2012), to 
mitigate power differentials (Roome and Wijen 2006), or to sustain learning over time (e.g., 
Schusler et al. 2003) and across multiple jurisdictional or spatial scales (e.g., Gerlak and 
Heikkila 2011).  Learning in environmental governance can also be impeded by 
institutional rules that constrain diversity in participation or decision-making processes, by 
rules that limit access to information, or by rules that impede an open discussion about the 
governance choices available (Heikkila and Gerlak 2018). 
 
3. Critiques and limitations of the learning literature  
  
Several scholars have examined the evolution of the conceptual debate on learning in the 
environmental and natural resources governance literature, offering valuable critiques 
(Blackmore 2007; Armitage et al. 2008; Reed et al. 2010; Rodela 2013; Gerlak et al. 2017). 
These analyses acknowledge that learning scholarship lacks consistent theoretical and 
empirical development of core concepts to guide empirical assessment.  For instance, some 
of the key terms, and theoretical strands, found in the literature include social learning 
(e.g., Rodela 2013), collaborative multi-actor learning (e.g., Schmid et al. 2016), governance 
learning (e.g., Newig et al. 2016), and policy learning (e.g., Radaelli and Dunlop 2013), 
among many others. Moreover, each of these strands has its own key references, guiding 
definitions, and analytical and methodological approaches. The divergence in the literature 
may be explained by the diverse epistemologies and sub-fields of the research community. 
Yet, the disconnected learning typologies and frameworks may impair our capacity to learn 
across the sub-fields, and there is a distinct feeling that the wheel gets reinvented (Goyal 
and Howlett 2018).  What is needed is an explicit mapping of learning concepts, their 
interrelations, and an attempt to gather as much empirical insights from all strands to 
compare notes.   
 
We also contend that research on the factors that foster learning or that shape learning 
outcomes remains under-developed (Gerlak et al. 2017; Plummer et al. 2017).   In 
particular, empirical methods to establish causality (between particular learning activities 
or processes and specific outcomes remain poor (Siebenhüner et al. 2016; Armitage et al. 
2018). Part of this challenge stems from what cannot be easily measured – such as 
precisely when and how individuals change beliefs. It is also challenging to observe “who” 
or “what” is learning in studying environmental governance. For example, attempting to 
draw insights about collective or group processes using measures based on the responses 
of individuals (e.g., see Montpetit and LaChapelle 2015) may not always produce valid 

http://www.sciencedirect.com/science/article/pii/S1462901115300794
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indicators of group-level outcomes. Another challenge involves the bounded timeframe 
within which learning processes are often studied (Measham 2013). Learning as a process 
is often conflated with changes in policies, decisions, or outcomes (Muro and Jeffrey 2012), 
making it difficult to tease apart causal relationships. 
 
Researchers have attempted to overcome these limitations. Some have established 
quantitative approaches to measure learning and connect learning processes to outcomes 
(Schmid et al. 2016; McFadgen and Huitema 2017; Armitage et al. 2018). Others have tried 
to improve how the field conceptualizes the complexities of learning environments. Yu et 
al. (2016) employ novel ways to measure factors, processes, and outcomes to establish 
causality in a learning experiment. Heikkila and Gerlak (2018) offer a way to use the 
institutional analysis and development framework to analyze how the rules of a 
governance process enable or constrain learning. Despite these efforts, the learning 
literature as it relates to the assessment of environmental and natural resource 
management outcomes remains disconnected theoretically and conceptually, and with 
room to enhance empirical rigor.   
 
4. Taking our own advice: intentional learning about learning 
 
Some of the weaknesses in the literature could be addressed by drawing on learning 
perspectives from fields beyond environmental governance.  What better way to start than 
by looking at the way the education sciences have studied learning?  For example, at the 
individual level, researchers can learn from adult learning theory, which offers insights into 
the role of imagination and reflection in learning (Dirkx 1998), social and cultural 
perspectives, and non-learning at the individual level (Jarvis 2012). Similarly, social 
psychologists offer critical insights into the ways in which emotion and cognitive biases can 
shape decision-making, and thus potentially impede, or foster, learning (Kahneman 2011). 
Scholars have begun to recognize the importance of building on these micro-level theories 
to advance the learning scholarship (see Dunlop and Radaelli 2018). Such insights also 
have been useful in understanding individual resistance to learning around issues such as 
climate change (Kahan et al. 2012; Clayton et al. 2015), but more work is needed to connect 
these insights on individuals to environmental governance processes.   
 
In addition, we can draw lessons from organizational theorists about how knowledge can 
be embedded and transferred within and across individuals and networks to advance our 
insights around learning within a collective process (Argote 2013). From the disciplines of 
business and economics, we can learn more about how knowledge is learned and shared in 
firms through learning networks (e.g., Mariotti 2012; Gibb et al. 2017). Some 
environmental scholars are beginning to think about learning at this more multi-level scale 
(Diduck 2010). For example, Vinke-de Kruijf and Pahl-Wostl (2016) develop a framework 
of multi-level learning that includes individuals, organizations, and network actors. So too 
are scholars of policy change beginning to explore learning from both individual and 
collective angles (Moyson et al. 2017). Nonetheless, we argue that environmental and 
natural resource policy and governance scholarship around learning could benefit from 
engaging with and learning from more well-developed learning literature.  
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Of course, when drawing from other disciplines, it is possible to add to the cacophony of 
concepts and terminology. Thus, it is important to find opportunities to bridge conceptual 
and theoretical divides across the environmental and natural resource learning research 
community, while still accommodating the rich insights from diverse disciplines that speak 
to learning. To support these efforts, scholars may make explicit comparisons across 
different learning frameworks, including those which may seem to be disparate, to guide 
the conceptualization and identification of variables (e.g., see Pahl-Wostl 2009; Heikkila 
and Gerlak 2013).   The choices that scholars make in this respect should always be clearly 
explained in order to advance the literature, which is often not the case (Gerlak et al. 2017).  
It may also be valuable to develop a systems framework that accommodates insights on 
learning from multiple disciplines and theories, and guides analysis at multiple levels, 
while establishing shared conceptual guidance (e.g., akin to the Social Ecological Systems 
Framework by Ostrom and colleagues ). This can enable more rigorous diagnoses of 
learning in environmental governance across cases. 
 
Practical limitations may limit opportunities to bridge the divides in the field. Simply 
organizing panels at conferences or reading manuscripts are insufficient.  These one-way 
forms of communication do not engender the deeper learning needed to understand the 
challenges, the tacit knowledge underlying research projects, and the operational tools 
required to move a study from start to finish. Rather, we need to sit down face-to-face and 
engage in the coproduction of knowledge across scholars and practitioners.  One possible 
path forward is demonstrated by the Virtual Learning Community (http://www.tias-
web.info/tias-activities/learning-community/), an international community of scientists, 
policymakers, and practitioners with an interest in learning for sustainable development.  
This virtual group organizes webinars, conference panels, and an online listserv to help 
create synergies and identify cross-cutting issues. Intentionally designed research and 
policy workshops can help us understand the commonalities and differences in research 
findings based on comparative insights across contexts.  Further, developing frequent 
meetings among a group of established and emerging scholars, from multiple sub-fields 
and countries, could help move the dialogue forward on how to improve our theoretical 
foundations, while fostering innovation on empirical approaches. While there is no single 
way to do this, scholars could start by seeking funding opportunities to build these types of 
efforts.  The U.S. National Science Foundation’s Research Collaborative Networks program 
is one potential mechanism for such support.  It offers funding for new collaborations to 
support “coordination in research, training, and educational activities across disciplinary, 
organizational, geographic and international boundaries” 

(https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=11691).   
 
Finally, enhancing the coordination across the academic community needs to include 
partnerships with governance institutions and venues where we study learning (see Bos et 
al. 2013). Through engaged scholarship, we can create platforms that allow researchers 
and practitioners to be part of co-learning. We can learn from the communities we engage 
with, improve our research questions, and create trusting relationships that can improve 
the likelihood that our research will be useable for governance. Some scholars of learning 
in environmental governance are using tools of engaged scholarship (e.g., Bos et al. 2013; 

http://www.tias-web.info/tias-activities/learning-community/
http://www.tias-web.info/tias-activities/learning-community/
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Blackmore et al. 2016) but we can work harder to make research more impactful in 
environmental and natural resource policy. Emerging research examining the learning 
outcomes (such as critical thinking skills, changing perspectives, and practicing facilitation 
and decision-making skills) of undergraduate students engaged in university-community 
partnerships can further inform our work (Tarantino 2017). The payoff of the investment 
in time and resources will be worthwhile to scholars and practitioners, across 
environmental and natural resource governance broadly. 
  



 7 

References 
 
Argote, L. 2013. Organizational Learning: Creating, Retaining and Transferring Knowledge.  
2nd edition.  New York: Springer. 
 
Armitage D., M. Marschke, and R. Plummer. 2008. Adaptive co-management and the 
paradox of learning. Global Environmental Change 18(1):86–98. 
 
Armitage, D., J. Baird, A. Dzyundzyak, O. Bodin, R. Plummer, and L. Schultz. 2018. An 
approach to assess learning conditions, effects and outcomes in environmental governance. 
Environmental Policy and Governance 28:3-14. 
  
Blackmore, C. 2007. What kinds of knowledge, knowing and learning are required for 
addressing resource dilemmas?: A theoretical overview. Environmental Science and Policy 
10:512-525.  
 
Blackmore C., S. van Bommel, A. de Bruin, J. de Vries, L. Westberg, N. Powell, N. Foster, K. 
Collins, P.P. Roggero, and G. Seddaiu. 2016. Learning for transformation of water 
governance: Reflections on design from the Climate Change Adaptation and Water 
Governance (CADWAGO) Project. Water 8(11). 
 
Bodin, O., and B. Crona. 2011. Barriers and opportunities in transforming to sustainable 
governance: The role of key individuals. In O. Bodin & C. Prell (Eds.), Social networks and 
natural resource management: Uncovering the social fabric of environmental governance 
(pp. 75–94). Cambridge: Cambridge University Press. 
 
Bos, J.J., R.R. Brown, and M.A. Farrelly. 2013. A design framework for creating social 
learning situations. Global Environmental Change 23(2):398-412. 
 
Clayton, S., Devine-Wright, P., Stern, P. C., Whitmarsh, L., Carrico, A., Steg, L., ... & Bonnes, M. 
2015. Psychological research and global climate change. Nature Climate Change 5(7): 640. 
 

Dana G.V., and K.C. Nelson. 2012.  Social learning through environmental risk analysis and 
biodiversity and GM maize in South Africa. Environmental Policy and Governance 22(4): 
238-252. 
 
Diduck, A. 2010. The Learning Dimension of Adaptive Capacity. Untangling the Multi-level 
Connections. In Armitage, D. and R. Plummer. Adaptive Capacity and Environmental 
Governance. Springer, New York. Pp. 199-221. 
 
Diduck A., A.J. Sinclair, G. Hostetler, and P. Fitzpatrick. 2012.  Transformative learning 
theory, public involvement, and natural resource and environmental management. Journal 
of Environmental Planning and Management 55(10):1311-1330. 
 
Dirkx, J.M. 1998. Transformative Learning Theory in the Practice of Adult Education: An 

Overview. PAACE Journal of Lifelong Learning 7:1-14. 

https://www-sciencedirect-com.ezproxy4.library.arizona.edu/science/article/pii/S0959378012001434#!
https://www-sciencedirect-com.ezproxy4.library.arizona.edu/science/article/pii/S0959378012001434#!
https://www-sciencedirect-com.ezproxy4.library.arizona.edu/science/article/pii/S0959378012001434#!


 8 

 
Dunlop, C.A.  and C.M. Radaelli. 2018. The lessons of policy learning: types, triggers, 
hindrances and pathologies. Policy & Politics 46(2):255–72. 
 
Eakin H., S. Eriksen, P.O. Eikeland, and C. Oyen. 2011. Public sector reform and governance 
for adaptation: Implications of new public management for adaptive capacity in Mexico and 
Norway. Environmental Management 47(3):338-351.  

Gerlak, A.K., T. Heikkila, S.L. Smolinski, D. Huitema, and D. Armitage. 2017. Learning our 
way out of environmental policy problems: a review of the scholarship. Policy Sciences ():1-
37.  
 
Gerlak A.K., and T. Heikkila. 2011. Building a theory of learning in collaboratives: Evidence 
from the Everglades Restoration Program. Journal of Public Administration Research and 
Theory 21(4):619-44. 
 
Gibb, J., A. Sune and S. Albers. 2017. Network learning: Episodes of interorganizational 
learning towards a collective performance goal. European Management Journal 35:15-.25. 
 
Goyal N., and M. Howlett. 2018. Framework or metaphor? Analysing the status of policy 
learning in the policy sciences. Journal of Asian Public Policy. DOI: 
10.1080/17516234.2018.1493768 
 
Heikkila T., and A.K. Gerlak. 2013. Building a conceptual approach to collective 
learning: lesson for public policy scholars. Policy Studies Journal 41(3):484-512.  
 
Huntjens P., C. Pahl-Wostl, B. Rihoux, M. Schulter, Z. Flachner, S. Neto, R. Koskova, C. 
Dickens, and I.N. Kiti. 2011. Adaptive water management and policy learning in a changing 
climate: a formal comparative analysis of eight water management regimes in Europe, 
Africa, and Asia. Environmental Policy and Governance 21(3):145-163. 
 
Ison R., C. Blackmore, and B.L. Iaquinto. 2013. Towards systemic and adaptive governance: 
Exploring the revealing and concealing aspects of contemporary social-learning metaphors. 
Ecological Economics 87:34–42.  

Jarvis, P. 2012. Adult Learning in the Social Context. London: Routledge. 
 
Kahan, D. M., Peters, E., Wittlin, M., Slovic, P., Ouellette, L. L., Braman, D., & Mandel, G. 2012. 
The polarizing impact of science literacy and numeracy on perceived climate change 
risks. Nature Climate Change 2(10):732. 
 

Kahneman, D. 2011. Thinking, fast and slow. New York: Farrar, Straus and Giroux. 
 

Leach, W.D., C.M. Weible, S.R. Vince, S.N. Siddiki, and J.C. Calanni. 2013. Fostering learning 
through collaboration: Knowledge acquisition and belief change in marine aquaculture 
partnerships. Journal of Public Administration Research and Theory 24(3):591-622. 



 9 

 
Taedong Lee, T., and S. van de Meene. 2012. Who teaches and who learns? Policy learning 
through the C40 cities climate network. Policy Sciences 45:199–220.  
 

Mariotti, F. 2012. Exploring Interorganizational Learning: a Review of the Literature and 
Future Directions. Knowledge and Process Management 19(4):215– 221. 
 
McFadgen, B., and D. Huitema. 2017. Stimulating Learning through Policy Experimentation: 
A Multi-Case Analysis of How Design Influences Policy Learning Outcomes in Experiments 
for Climate Adaptation. Water 9(9):648. 
 
Measham, T.G. 2009. Social learning through evaluation: A case study of overcoming 
constraints for management of dryland salinity. Environmental Management 43:1096–
1107. 
  
Measham T.G. 2013. How Long Does Social Learning Take? Insights from a Longitudinal 
Case Study. Society & Natural Resources 26(12):1468-1477.  
 
Montpetit E., and E. Lachapelle. 2015. Can policy actors learn from academic scientists? 
Environmental Politics 24(5):661-680. 

 
Munaretto S., and D. Huitema D. 2012. Adaptive comanagement in the Venice lagoon? An 
analysis of current water and environmental management practices and prospects for 
change. Ecology and Society 17(2), 19. 
http://www.ecologyandsociety.org/vol17/iss2/art19/ 
 
Muro M., and P. Jeffrey. 2012. Time to talk? How the structure of dialog processes 
shapes stakeholder learning in participatory water resources management. Ecology and 
Society 17(1), 3.  http://www.ecologyandsociety.org/vol17/iss1/art3/ 
 
Newig J., E. Kochskamper, E. Challies, and N.W. Jager. 2016. Exploring governance learning: 
How policymakers draw on evidence, experience and intuition in designing participatory 
flood risk planning. Environmental Science and Policy 55:353-360. 
 
Pahl-Wostl, C.A. 2009. Conceptual framework for analysing adaptive capacity and multi-
level learning processes in resource governance regimes. Global Environmental Change 
19(3):354-365. 
 
Pattison, A. 2018. Factors Shaping Policy Learning: A Study of Policy Actors in Subnational 
Climate and Energy Issues. Review of Policy Research 35(4):10.1111/ropr.12303 
 
Plummer R., J. Baird, A. Dzyundzyak, D. Armitage, O. Bodin, and L. Schultz. 2017. Is adaptive 
co-management delivering? Examining relationships between collaboration, learning and 
outcomes in UNESCO biosphere reserves. Ecological Economics 140L:79-88. 
 
Radaelli C.M., and C.A. Dunlop. 2013. Learning in the European Union: theoretical lenses 

http://www.ecologyandsociety.org/vol17/iss2/art19/
http://www.ecologyandsociety.org/vol17/iss1/art3/
https://www.sciencedirect.com/science/journal/09593780


 10 

and meta-theory. Journal of European Public Policy 20(6):923–40.  

Reed M.S., A.C. Evely, G. Cundill, I. Fazey, J. Glass, K.A. Laing, J. Newig, B. Parrish, C. Prell, C. 
Raymond, and L.C. Stringer. 2010. What is social learning? Ecology and Society 15(4): r1. 
(online) URL: http://www.ecologyandsociety.org/vol15/iss4/resp1/ 
 
Rodela R.  2013. The social learning discourse: Trends, themes and interdisciplinary 
influences in current research. Environmental Science & Policy 25:157–166. 
 
Roome, N., and F. Wijen. 2006. Stakeholder power and organizational learning in corporate 
environmental management. Organization Studies 27(2):235–263. 
 
Schmid J.C., A. Knieram, and U. Knuth. 2016. Policy-induced innovations networks on 
climate change adaptation – An ex-post analysis of collaboration success and its influencing 
factors. Environmental Science and Policy 56:67-79. 

 
Schusler, T., D.J. Decker, and M.J. Pfeffer. 2003. Social learning for collaborative natural 
resource management. Society and Natural Resources 15:309–326. 
 

Siebenhuner B., R. Rodela, and F. Ecker. 2016. Social learning research in ecological 
economics: A survey. Environmental Science and Policy 55:116-126. 
 
Tarantino, K.L. 2017. Undergraduate Learning Through Engaged Scholarship and 
University– Community Partnerships. Journal of Higher Education Outreach and 
Engagement 21(2):103-130.  
 
van der Wal M., J. De Kraker, A. Offermans, C. Kroeze, P.A. Kirschner, M. van Ittersum. 2014. 
Measuring social learning in participatory approaches to natural resource management. 
Environmental Policy and Governance 24(1):1-15.  
 
Vinke-de Kruijf J., and C. Pahl-Wostl. 2016. A multi-level perspective on learning about 
climate change adaptation through international cooperation. Environmental Science and 
Policy 66:242-249. 
 
Yu D.J., H.C. Shin, I. Perez, J.M. Anderies, and M.A. Janssen. 2016. Learning for resilience-
based management: Generating hypotheses from a behavioral study. Global Environmental 
Change 37:69-78.  
 

http://www.ecologyandsociety.org/vol15/iss4/resp1/
http://www.sciencedirect.com/science/journal/14629011
http://www.sciencedirect.com/science/journal/14629011/25/supp/C

	Argote, L. 2013. Organizational Learning: Creating, Retaining and Transferring Knowledge.  2nd edition.  New York: Springer.
	Gerlak, A.K., T. Heikkila, S.L. Smolinski, D. Huitema, and D. Armitage. 2017. Learning our way out of environmental policy problems: a review of the scholarship. Policy Sciences ():1-37.
	Pahl-Wostl, C.A. 2009. Conceptual framework for analysing adaptive capacity and multi-level learning processes in resource governance regimes. Global Environmental Change 19(3):354-365.


