Learning Support Mechanisms in SEA: A Review of the Potential to Optimize Outcomes
González A, Therivel R

Abstract
The learning that happens throughout Strategic Environmental Assessment (SEA) processes is central to improving SEA practice over time. When learning is an integral part of SEA, it can also transform individuals, organisations and decisions towards greater environmental awareness, more effective processes, better environmental integration and, ultimately, more sustainable outcomes. While a growing body of literature explores learning in environmental assessment, there is a dearth of research on what mechanisms better support various knowledge needs, learning approaches and outcomes. This paper attempts to address this gap by reviewing common SEA learning-support strategies and materials in the international literature to identify opportunities for tailoring learning for the various actors engaged in the assessment process. On this basis, recommendations are put forward for facilitating the efficient integration of learning in SEA and, thus, optimising learning outcomes for all. These set the basis for empirical research needed to advance our understanding of what mechanisms best support learning through SEA. 
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1. Introduction
There is growing interest in the potential of learning through environmental assessment as a means to improve environmental understanding, and to enhance the effectiveness of assessment processes over time. This is apparent in the increasing number of international publications and research on learning in environmental policy and natural resource management (e.g. Gerlak et al., 2017; Suškevičs et al., 2018; 2019). Learning, defined as a goal-oriented process where new knowledge, skills, values and behaviours are developed (Sánchez and Mitchell, 2017), can transform individuals, organisations and decisions. In particular, the importance of Strategic Environmental Assessment (SEA) as a tool for learning, knowledge brokerage, and changing attitudes about environmental matters has been widely acknowledged in the literature (e.g. Kuldna et al., 2015; Ludovico and Fabietti; 2018; Jha-Thakur et al., 2009; McLauchlan and João, 2019; Sinclair and Diduck, 2001; Stoeglehner et al., 2009). Given its multi-disciplinary and inter-disciplinary nature, and the breadth of environmental issues and perspectives it addresses, SEA provides a unique framework for learning, and thus for advancing knowledge and practice for environmental sustainability. 
Moreover, the mandatory nature of SEA in certain jurisdictions (e.g. European Member States, United States) has a direct disciplining effect across all involved in the process, promoting learning about the environment and from public consultation, and determining how environment considerations should be integrated into decision-making (Musil and Smutný, 2019; Runhaar, 2009). For example, the European SEA Directive states that assessment findings must be “taken into account during the preparation of the plan” (EC, 2001, Art. 8), which implicitly suggests that plan-makers must read and understand the contents of the environmental report, that is, they must learn about the environmental consequences of their plan before completing it. The SEA process also involves learning by the public and other stakeholders who comment on the environmental report and are affected by the policy/plan/programme, politicians who sign it off, and possibly lawyers and inspectors if a judicial review is triggered by weaknesses in an SEA.
In any given SEA, two main types of learning occur: ‘learning about SEA’ and ‘learning through SEA’ (Jah Thakur et al., 2009). Those involved (e.g. practitioners, plan-makers, stakeholders) may learn about the process; for example, about new methods and skills to undertake SEAs. Learning through SEA, instead, can lead to increased understanding of environmental facts and ethics, in turn resulting in changed behaviours towards sustainability. Individuals and organizations may apply what they have learned to: the SEA or policy/plan/programme (referred to as ‘plan’ from here on for simplicity) in question; future SEAs or plans and/or Environmental Impact Assessments (EIAs); or wider matters. They are likely to continue learning through those iterations, progressively improving the knowledge base around SEA processes and solutions for effective environmental protection (Cashmore et al., 2008; McLauchlan and João, 2019; Pope et al., 2018; Sánchez and Mitchell, 2017; Stoeglehner, 2010).
In a given SEA process, different individuals will start out with different capabilities and levels of understanding, and will want to acquire different knowledge in different ways (Willingham et al., 2015). A wide range of strategies and materials support learning in SEA, including formal training, knowledge exchange, guidance, and SEA databases. The international SEA literature has examined learning in various contexts (geographical and/or educational) and through diverse approaches such as participatory, social or organisational learning (e.g. Gazzola et al., 2011; McLauchlan and João, 2019; Jha-Thakur et al., 2009). Sánchez and Mitchell (2017) suggest that learning should be an integral part and purposeful outcome of impact assessment processes, and they put forward a learning-based approach that proactively builds and maintains organizational memory for enhancing the effectiveness of impact assessments. However, for such an approach to work, consideration must be given to the range of holders and recipients of knowledge, to their needs and to the best mechanisms to support their learning. 
We argue that, with little effort, learning mechanisms can be selected and combined to optimise learning outcomes for all, as well as to enhance assessments and decision outcomes. To explore this, we review common SEA learning-support strategies and materials in the international literature, to identify opportunities for tailoring learning for the different actors engaged in the assessment process. In doing so, this paper aims to examine what mechanisms support different actors’ knowledge needs, learning approaches and outcomes. This can inform and facilitate their proactive integration in order to support learning for all actors involved in the assessment process. 
2. Methodology
This review of SEA learning strategies and materials, and their ability to support different learning approaches, is based on a literature review carried out for a wider research project on SEA effectiveness funded by the Irish Environmental Protection Agency in 2018-2020. The original research project (EPA, 2020) reviewed more than 180 peer-reviewed articles, identified using the search engines Academic Science Complete and Science Direct, and the search words ‘strategic environmental assessment’, ‘effective’ and ‘effectiveness’. These were further sieved for the purpose of this article using the keywords ‘knowledge’ and ‘learning’, which identified a total of 41 articles. These articles were qualitatively examined in depth for references to knowledge needs, learning preferences, and learning support strategies and materials. The authors also have, together, more than 40 years of experience of learning about and from, and teaching about SEA. So the review findings were supplemented with the authors’ insights into learning needs, additional practical strategies and materials not included in the reviewed literature, and illustrative studies where appropriate. Their experiential knowledge is also used to reflect upon some of the identified trends and issues. The grouping of the available learning support strategies and materials presented in this paper is exploratory rather than exhaustive. 
To explore the ability of different strategies and materials to support learning by different SEA actors, the following are considered to be potential holders/imparters and receivers of knowledge about and from SEA: environmental consultants or SEA practitioners; policy/plan/programme-makers (plan-makers from here on for simplicity); statutory consultees (e.g. environmental agencies, governmental departments); stakeholders including the general public, community groups and environmental NGOs; politicians or decision-makers; and  lawyers and inspectors/judges (in the case of judicial review).
The following section outlines the learning needs and perspectives of the various SEA actors. Sections 4 and 5 then review learning strategies and materials, and their ability to address such different needs and perspectives. Based on this examination, and cognisant that the learning dimension of SEA should not be unnecessarily costly or long-winded, Section 6 puts forward recommendations to foster and optimise learning for all. 
3. Learning for SEA Actors
Learning can significantly differ across the actors involved in a given SEA process, depending, among other things, on their a-priori knowledge and knowledge needs, and the information exchange mechanisms they are exposed to throughout the SEA process. 
3.1. Learning Needs
Everybody enters a given SEA process with a defined set of skills, understanding, values and behaviour. Some actors will need specific knowledge as a prerequisite. For example, statutory consultees are expected to be experts in their topic area (e.g. biodiversity), and SEA consultants are expected to understand the SEA process. Similarly, every individual and/or group of actors in an SEA process has different knowledge needs, interests and remits (Table 1), and these will influence their learning. Plan-makers and consultants, for example, will proactively ‘learn through SEA’ to continuously improve their procedures and become increasingly efficient as they carry out different assessments. Growing SEA experience can also result in plan-makers embracing assessments and wanting to do SEA better (González et al., 2019), or to proactively consider the environment in other situations where SEA is not required (Runhaar, 2009). 
Politicians, stakeholders and the general public are likely to first ‘learn through SEA’ (e.g. about local problems or how they will be affected by a plan), and then possibly ‘learn about SEA’ along the way so that they can use or shape the SEA process to address their concerns. Statutory consultees may try to use the SEA process to teach others, including decision-makers and the general public. Answering the various actors’ questions can result in multiple learning outcomes, ranging from better understanding of SEA processes and facts, to changing behaviour to be more environmentally sound. Acknowledging that SEA actors will interrogate the SEA process from different angles (and thus have different associated learning needs) provides a basis for identifying suitable means to effectively engage them.
[INSERT TABLE 1 HERE] Table 1. Examples of questions raised by the different actors across a Strategic Environmental Assessment process. 
3.2. Learning Approaches
Every person uses a different mix of learning styles to acquire knowledge: visual, auditory, kinesthetic, reflective and/or social (see Coffield et al., 2004 for a comprehensive review of learning styles). Therefore, a range of learning strategies and materials should be provided to support individual learning needs and, at the same time, expose, motivate and foster them to use other learning styles (Coffield et al., 2004; Sadler-Smith, 2001). This should take into account new options available as a result of the digital revolution (e.g. infographics, visuals, online dashboards, interactive maps) which are rendering information more visual and accessible.
In all cases, instruction strategies should first be determined on the basis of the learning goals or questions that need to be answered – see Table 1 - and then adjusted to learning styles or preferences (Apter, 2001; Merrill, 2001).  The selection of learning strategies and materials need to be cognisant of the actors’ learning styles and other characteristics, including: a) their existing knowledge base, needs and motivation; and b) what learning pathways they are likely to pursue or experience throughout the SEA process. As Jha-Thakur et al. (2009, p. 142) suggest, “SEA practice which is sensitive to the preferences of all types of individual learners may be more effective at fulfilling the learning potential of the process”. This suggests that an SEA may need to provide the same information in a variety of ways (e.g. visual/ auditory, technical/non-technical) to support learning for all.
Learning through SEA can take multiple and often inter-related pathways as identified in this literature review (Table 2), benefiting those involved in different ways. For any actor, the learning outcomes will vary. A learner’s choice of pathway/s ‘travelled’ – see Table 2 – will be influenced by the questions they may have (Table 1), which in turn are triggered by the actor’s role in the planning and SEA processes. For example, some local residents may merely want to learn about the plan and its impact on their neighbourhood, and may be happy to use passive and single-loop pathways. Some consultants and planners, instead, may choose to gain skills that better prepare them for subsequent assessments, or deepen their understanding of environmental matters. Still others may aim to champion behavioural change in their planning team or their local politician, and thus focus on collective triple-loop learning. Learners’ choices may also not be deliberate, but for instance could involve an actor (or group of actors) subconsciously resorting to double- or triple-loop pathways after not being satisfied with the results of single-loop efforts. It has been extensively argued in the literature, and the authors’ experience supports this, that active, collective double- and triple-loop learning derives greater and longer-term learning benefits than passive, individual and/or single-loop learning (e.g. Jha-Thakur et al. 2009; Sánchez and Mitchell, 2017). 
[INSERT TABLE 2 HERE] Table 2. Common learning pathways in Strategic Environmental Assessment. 
4. Learning Support Strategies in SEA 
A range of learning and capacity building strategies and materials are available to support knowledge acquisition and development, and cater for different learning preferences. The most widely used strategy to learn about SEA is formal education and training. However, it is the learning that happens through the process that is central to improving SEA effectiveness over time and to fostering more sustainable planning and decision outcomes (Cashmore et al., 2008; Pope et al., 2018; Sánchez and Mitchell, 2017). Learning through SEA is typically achieved via public consultation, expert knowledge exchange, and collaborative plan-making. Societal movements and legal challenges, although not as common, sometimes foster radical changes that can act as major forces influencing SEA and planning, setting a precedent for future practice. This section critically reviews these strategies to examine the actors they target, the learning outcomes they foster, and the learning approaches they support. Illustrative references are made to case studies to substantiate the arguments.
4.1. Formal Education and Training
Formal education and training are essential strategies for initial SEA capacity-building (i.e. skills and facts related to ‘learning about SEA’) amongst consultants and plan-makers in particular, and are necessary when introducing new legislative or normative requirements. Countries worldwide use different approaches to learning about SEA: through the introduction of new material into university curricula (e.g. Enríquez-de-Salamanca, 2019; Fischer and Jha-Thakur, 2013), or by means of specialized and, in some cases, compulsory training. This is the case, for example, in Slovenia and Romania, where formal training is required for municipal officials involved in SEA (Cepuš et al., 2019; Muntean et al., 2019). 
While formal SEA education may not be necessary for other actors, educating decision-makers and stakeholders about SEA through, for example, short online training courses[footnoteRef:1], can also enhance awareness of the importance/benefits of SEA, encourage public participation and facilitate integration of SEA findings in the final decision (Davidovic 2014; Meuleman, 2016; Walker et al. 2016). It can also highlight limitations and shortcomings in SEA, helping actors to be better prepared to address them (e.g. data and knowledge gaps, meaningful alternatives). Such approaches commonly support individual, direct, single-loop learning but can enhance other pathways and outcomes.  [1:  While a limited number of these were developed in the past (e.g. by the World Bank and the International Association for Impact Assessment), none seem currently available.] 

4.2. Public Consultation
Proactive public participation and stakeholder engagement in plan-making are central to learning through SEA. Communicating with and learning from the public can provide additional data about the local area, clarify local concerns, and possibly achieve double-loop learning by changing planners’ and the public’s values and beliefs (Morrison-Saunders et al. 2015). Information events and exhibitions, for example, are more likely to support passive learning pathways, while public consultation and SEA scoping workshops foster active social learning. Early engagement with stakeholder groups through participative two-way mechanisms (e.g. workshops, round tables) can facilitate collective learning and innovative solutions through a shared understanding of problems and joint consideration of alternatives, supporting general conformity with the plan and facilitating implementation of the plan. This is illustrated by the Viennese SEA round tables that helped participants to broaden their views, gain expertise and reach commonly agreed solutions – supporting double- and triple-loop learning within Austrian waste management institutions (Arbter, 2019).
4.3. Expert Knowledge Exchange
Learning from the experience of those that have already undertaken an SEA can be a valuable starting point to build know-how ‘about SEA’, particularly where there is a lack of formal training or limited resources (Baresi et al., 2017; Musil and Smutný, 2019). Exchanging knowledge across regions or bringing together experts from different disciplines to work collaboratively on common issues through SEA helps stimulate new ways of thinking while addressing skills, finance and resource limitations (Muntean et al., 2019). Similarly, regular exchanges between professionals involved in SEA can support all learning pathways. 
For instance, the Irish Environmental Protection Agency has been running an SEA Forum since 2012 through which statutory authorities, governmental departments and agencies, and local authority representatives meet regularly to share SEA experiences (González et al., 2019; Ryall, 2017). This has supported individual and collective single- to triple-loop learning, and significantly contributed to advancing Irish SEA practice. The International Association for Impact Assessment’s annual conferences provide similar benefits on an international scale. Such knowledge exchange initiatives also help tackle organizational memory loss (when staff move positions or jobs). In some countries, formal knowledge exchange initiatives have been used to expand capacity from the already-knowledgeable to local residents. For example, a three-day summit in Canada aimed to increase the local indigenous community’s knowledge about SEA and empower them in decision-making (Noble et al., 2019).
4.4. Collaborative Plan-making
Collaborative plan-making, also known as ‘shared decision-making’, is a participatory approach to planning where all actors actively interact to jointly develop a plan (Gunton and Day, 2003). In collaborative planning, SEA can play “an important role in realizing meaningful stakeholder involvement, joint fact-finding and interaction between lay people and experts, agreement about the policy problem, the alternative solutions and their effects, and knowledge which is feasible to facilitate decision-making in a context of highly polarized positions and value-laden conflicts.” (van Buuren and Nooteboom 2010, p. 127). Collaborative plan-making supports organizational, societal and double/triple-loop learning, facilitating collective agreements and decisions towards environmentally robust and socially acceptable solutions. An example of this is a Costa Rican community-based SEA, where the most significant learning outcomes through the process emerged from working collaboratively with the community in the visioning activity, generating programme alternatives and assessing impacts of proposed programme components (Sims, 2012). Similar approaches and outcomes have been reported in Canada and Ireland, where proactive engagement with communities has resulted in organisational restructuring and co-creation of plans (Noble et al., 2019; González et al., 2019). 
4.5. Legal Challenges 
The practice of SEA is shaped and strengthened by legal challenges. Although typically the lack or inadequacy of SEA is brought up in legal challenges as a sideways approach for applicants/plaintiffs to challenge a plan that they disagree with, such judicial review presents a key means for interpreting and enforcing SEA obligations. Cases that are won set precedents which drive subsequent SEA practice – fostering indirect learning through the process, particularly for consultants, planners and decision-makers/politicians. Legal cases to date have helped, for example, to clarify the (expanding) range of plans that require SEA and ensure that SEA findings are properly taken into account in decision-making (Ryall, 2017). 
4.6. Social Movements 
Social movements highlighting the magnitude of the ongoing global environmental and climate crises, such as Extinction Rebellion or Fridays for Future, are contesting the socio-economic-environmental balance and calling for environmental priority (Washington et al., 2017; Pichler et al., 2017). These social movements are contributing to increased environmental awareness of the public, plan-makers and politicians, and leading to transformative learning which is also indirectly influencing SEA practice. While these movements are commonly not directly linked to any specific SEA process, the awareness raising implied can further increase interest in SEA and enhance learning through SEA. In Ireland, for instance, increased climate change awareness has led to the establishment of Climate Action Regional Offices[footnoteRef:2], under the National Adaptation Framework and National Mitigation Plan. Their mandate includes advising plan-making authorities to develop and implement climate action measures, including planting for carbon sequestration, de-zoning in flood risk areas, and provision of electric public transport networks. They should be consulted during the preparation of plans/programmes and associated SEAs (EPA, 2019). [2:  https://www.climateireland.ie/#!/resources/caros] 

5. Learning Support Materials in SEA 
The learning strategies discussed above can be supported by a range of materials. The most common include: SEA documents, good practice guidance, SEA databases, and dedicated organizational resources. Other emerging non-technical resources can also serve as important SEA learning materials. The review of these materials links back to the previous section’s examination of which strategies best support different learning needs, styles and pathways.
5.1. SEA Documents
Environmental reports and Non-Technical Summaries (NTSs) are primary means for informing and consulting the public, statutory authorities and decision-makers about SEA findings and outcomes. These documents support learning both about and through SEA, but are typically only read by a few (e.g. statutory authority or decision-making representatives), and the associated learning is commonly direct and individual. Environmental reports are often very long and complex, and can contain irrelevant content (Therivel, 2019). NTSs are the document read by the majority of interested parties (Canter, 2008), yet they have been criticised for being too technical (Fry et al., 2014; Möller-Lindenhof, 2018). Learning by stakeholders with limited environmental or planning knowledge can be hindered by the technical nature of SEA documentation, and the general lack of knowledge about them.
5.2. Good Practice Guidance
Guidance helps to produce good quality SEAs (Fischer and Yu, 2018; Geissler et al., 2019; McLauchlan and João, 2019) by explaining legal requirements and providing good practice examples. Guidance mainly targets the learning needs of SEA consultants and plan-makers, and is focused in learning about SEA. Such a learning tool is not only important for education and training in the early stages of SEA implementation, but also once SEA practice is well established but key shortcomings remain (e.g. alternatives, monitoring, etc.). It helps to tackle existing limitations and avoid practice becoming too set in its ways. It can help improve single-loop learning by ensuring that know-how exists to efficiently undertake assessments. 
5.3. SEA-Related Databases
Online databases serve as a repository of knowledge, and are therefore useful materials for expert knowledge exchange and collaborative plan-making. They support learning about and learning through SEA. Systematic and open data sharing can inform future assessments and plans, setting the bar for good SEA practice and acting as guidance to others (e.g. to exemplify what alternatives are ‘reasonable’).  In Scotland, for example, an SEA Gateway gathers and makes publicly available all environmental reports and related documents (McLauchlan and João, 2019). 
Similarly, interactive online mapping through Geographic Information Systems brings together geographically explicit datasets for SEA purposes. It allows everyone involved in the assessment, including the public, to learn about the local environment, and provides the means to explore environmental issues and planning alternatives in a visual, participative, systematic and transparent way (González, 2017), fostering learning through the assessment process for all involved. An example of this is the bespoke environmental sensitivity mapping tool recently launched in Ireland[footnoteRef:3].  [3:  www.enviromap.ie] 

5.4. Dedicated Organizational Resources
A central permanent SEA resource at the national level, such as the Dutch EIA Commission[footnoteRef:4], the French Public Enquiry Commission temporarily set under the National Assembly[footnoteRef:5], and the SEA teams of the Irish[footnoteRef:6] and Scottish[footnoteRef:7] Governments (dedicated teams that review, train and advise on SEA) can further enhance collective learning about and through SEA. Assisting all public bodies involved in SEAs, carrying out consultation on their behalf, and ensuring that public representatives have the knowledge needed to fulfil their statutory obligations helps to streamline processes and make them more efficient. It can also ensure that organisational memory is not lost. Such institutionalization of SEA can also lead to relatively systematic and permanent changes in organizational values and behaviour (Hergenhahn and Olson, 2005).   [4:  https://www.eia.nl/en]  [5:  http://www.senat.fr/commission/enquete/index.html]  [6:  https://www.epa.ie/monitoringassessment/assessment/sea/contacts/]  [7:  https://www.sepa.org.uk/environment/land/planning/strategic-environmental-assessment/] 


5.5. Other Non-Technical Resources 
Wider learning from SEA is often hindered by the fact that the process is “still largely confined to the realms of technical experts” (Fischer et al., 2009, p 427). Non-technical resources such as online videos and infographics can serve as learning materials, both about and through SEA, particularly for stakeholders and the general public, and for anyone with visual and auditory learning preferences. Several resources have recently been made available to learn about SEA: the UNECE Protocol on SEA illustrated video[footnoteRef:8] and the Netherlands Commission for Environmental Assessment SEA infographic[footnoteRef:9]. The authors are only aware of one visual resource to learn through SEA: the non-technical summary video for the Oxford Local Plan[footnoteRef:10].  To date, SEA processes have paid little attention to such visual aids. However, given that the public is increasingly informally learning through digital means, such non-technical resources merit further consideration in SEA. [8:  https://www.youtube.com/watch?v=KTHKqx-C_C8]  [9:  https://www.eia.nl/en/news/infographic-sea-process]  [10:  https://www.youtube.com/watch?v=VA_s4bG4d8w] 

6. Optimising Learning in SEA: Insights and Reflection
The benefits of learning from SEA are extensive and well-known, yet learning is commonly a byproduct of SEA rather than a pre-determined pursuit. The learning approaches, strategies and materials discussed above illustrate the readily accessible mechanisms to foster learning. On this basis, we put forward some considerations and related recommendations. 
Firstly, SEA should be embraced for what it is: a chance to raise our understanding and awareness of environmental issues and to ethically act upon this knowledge. It is the only widely applied, and legally required in some countries, systematic tool at planning level that fosters sustainable choices and decisions. For this reason alone, the opportunities for learning through the process should be maximized. A prerequisite for this is a willingness to learn from others, seek understanding and agreement, and accept the resulting judgment (Walker et al., 2016). 
The level of learning through SEA is commonly shaped by the learner’s role and previous knowledge, what information is presented, and what opportunities exist for commenting on the shared knowledge (Cashmore et al., 2010; Gazzola et al. 2011; Geissler et al., 2019). Understanding these considerations from the onset is key. This implies an open dialogue between all actors in the early stages of the process, not only to determine what each brings to the table, but how to best communicate and share information. The openness to dialogue and co-creation by the knowledge providers are key. When plan- and decision-makers operate in a hierarchical, top-down way and do not consider stakeholder views, the learning benefits of a participatory SEA approach are lost. Indeed, where there are powerful dominant interests, there may be no learning from SEA at all (Jha-Thakur et al., 2009). To address these potential shortcomings, deliberate efforts are needed from all actors. As noted by Sanchez and Mitchell (2017, p. 202), in order to harvest the full benefits of SEA-based learning, we need to embrace a learning approach that is “driven by a spirit of enquiry”. This is supported by public consultation, expert knowledge exchange and collaborative planning strategies, but possibly requires additional resources and guidance aimed at the general public so that they can more effectively use opportunities for consultation and engagement in decision-making.
Secondly, SEA needs to move to more value-oriented learning. The international literature and the authors’ experience concur that active, collective and double/triple-loop learning approaches lead to most beneficial learning outcomes. These approaches generally take more time and resources than passive, individual and single-loop approaches. Different SEA actors will have different questions about the SEA process (Table 1), and not all of these require complex or transformative answers: there may be occasions where just knowing what the environmental implications of a plan are may be sufficient for those involved. Yet, accepting that value-oriented approaches can deliver more radical, longer-lasting and more beneficial changes to standpoints and behaviour, it seems a lost opportunity of SEA to ignore more collaborative and active learning approaches. 
Participative public consultation workshops and collaborative plan-making, for example, are well positioned to achieve such transformative learning goals. By promoting better understanding of environmental issues and more proactive attitudes towards environmental integration, they can encourage learners to question underlying assumptions and so start the plan from a more sustainable foundation. Similarly, although mainly targeting consultants and plan-makers, knowledge exchange initiatives can support organisations to undertake SEAs and plans while also promoting triple-loop learning. These strategies do not necessarily require significant monetary or personnel resources – only a willingness to capitalize on each other’s knowledge and skills. Similarly, societal movements and legal challenges – while deriving from disagreement and unrest – can lead to positive long-term changes in practice and decisions, although this may be through attempts to avoid challenge rather than necessarily through triple-loop ‘ownership’ of environmental issues by the planners and decision-makers. In any case, and ideally, the goal of long-term value-driven and action-oriented learning for environmental protection should not only reach out to all actors but be sustained over time. There are instances where learning through SEA has demonstrated increased environmental awareness and organizational change, some of which are discussed in this paper, but there are also instances where those positive advancements are lost where planning, decision-making and societal champions change roles. The learning ‘gained’ and ‘lost’ throughout SEA over time warrants a longitudinal study.
And thirdly, SEA offers opportunities to cater for a variety of learners, so learning for all is not only desirable but possible. The environmental report shares knowledge among experts (e.g. consultants, plan-makers, statutory authorities), and the non-technical summary informs the public and decision-makers. However, the original intention of SEA legislation, with its mandatory requirement for public consultation, was also that decision-makers should ‘learn’ from the public. These mandatory requirements can be effected through easily-implementable and cost-effective strategies and materials (Table 3). The range of actors involved in SEA warrants a variety of such learning strategies and materials. In order to optimize everyone’s learning, learning-support strategies and materials need to be chosen wisely. For example, good practice guidance may support an assimilative learning style (integrating new information without restructuring the existing basis of knowledge), while workshops would best support social learners, and infographics and videos stimulate visual learning. Given that individuals use a range of learning styles, “a heavy dependency on any one type of learning style may indicate a potential problem of losing out on opportunities to enhance the learning potential of SEA” (Jha-Thakur et al. 2009, p. 142). Therefore, consideration must be given to selecting an array of strategies and materials that help address relevant questions (Table 1), while promoting the most beneficial learning pathways (Table 2).
[INSERT TABLE 3 HERE] Table 3. Common SEA learning-support strategies and materials, and their main contribution to supporting learning across different actors. 

Existing strategies and materials mostly cater for SEA consultants and plan-makers. Possibly because of an early need to build SEA capacity, the main focus to date has been on delivering training and setting up expert knowledge exchange initiatives; that is, on learning about SEA, and on skills and facts as learning outcomes. Similarly, governmental efforts have focused on developing guidance to ensure SEA is ‘delivered’ legally. This includes an emphasis on producing high quality environmental reports and non-technical summaries. However, these documents often fail to support meaningful learning: environmental reports are often too long and text-heavy, and non-technical summaries are often too technical for the lay person to understand. In order to ensure information flows more efficiently and all groups (and learning styles) are catered for, a more comprehensive array of learning-support materials is needed. Approaches that overcome the technical nature of SEA and support learning by non-experts - including politicians - seem imperative if SEA is to foster sustainable development amongst all involved. 

As a side-effect of the digital revolution, our attention span is atrophying, people increasingly skim through written content, and communication channels are becoming much more visual. Visuals have been found to “augment human memory to provide a larger working set for thinking and analysis and thus become external cognition aids”; to assist in faster processing of information; and to enhance task performance and efficiency (Fekete et al., 2008, p. 6). It is not surprising therefore, that communication is increasingly through short videos, graphical recordings (see example in Figure 1), infographics, motion graphics, data dashboards, interactive maps, story maps, etc. To date, SEA processes have largely failed to engage with these types of materials, which present an untapped opportunity to enhance engagement with and learning for all actors. They can present a quick overview for those needing a broad understanding or with limited time. Some of these materials can also bridge the science-practice gap by presenting information in a more accessible, easy-to-understand and transparent way (González and Gazzola, 2019).
[INSERT FIGURE 1 HERE] Figure 1. Examples of graphic cards capturing good practice recommendations (used in a training workshop on SEA effectiveness in Ireland, drawings by Eimear McNally).
7. Conclusion
SEA is well-positioned to inform planning decisions, due to its legal footing in many countries, and its institutional, political and societal reach. It presents unique opportunities for making plans more sustainable. On this basis alone, it should be valued as an opportunity to enhance our understanding of the interactions between human and environmental systems; to foster more effective and environmentally robust processes; and to change our standpoints and behaviour towards sustainable choices. For this to happen effectively, learning should be purposefully embedded in SEA. The absence of guidance on how to select and implement learning mechanisms means that much learning is likely being lost.
This paper has identified existing, easily-implementable strategies and materials that can support learning within and beyond SEA. Because they are already being applied, their benefits are understood, and they should be proactively and regularly used to maximize the learning opportunities of SEA. For instance, knowledge exchange and collaborative planning should be more widely used, as they can enhance learning outcomes for all the actors involved, instilling longer-term positive changes in values and behaviour. They also have the potential to optimise SEA outcomes through proactive environmental integration and plan co-creation. Perhaps more importantly, they can help accelerate SEA effectiveness over time. 
An opportunity is currently lost because SEAs rarely use contemporary interactive and visual communication materials (e.g. infographics, videos) that have the potential to augment learning, particularly for certain actors. There is not sufficient empirical work on SEA learning to determine which learning strategies and materials work best in certain situations (e.g. SEA legal framework exists/does not, institutional capacity exists/does not, planning system is top-down/bottom-up, communication channels are open/vetted, etc.). While a wise selection of strategies and materials can enhance learning for all, further research on these and the considerations above is warranted. Identifying the resources needed for each strategy and tool, and demonstrating their added value can encourage a proactive integration of learning throughout the SEA process, and make learning a pre-defined pursuit that, ultimately, optimises SEA outcomes.
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