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Background
One of the main issues discussed today refers to striving for sustainability. The argument 
in favor of a change is not new but has been on the agenda for at least 50 years (Gadotti 
2008) on international, national and local levels. To Chalkley and Sterling (2011, p. 672), 
“the transition of society towards sustainability cannot be left to a handful of experts in 
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sustainability, but will require a major transformation that affects all sectors of society 
and requires contributions from a wide range of professions and organizations”. Accord-
ing to Wals and Jickling (2002), a serious didactic reorientation is needed, to identify, test 
and implement new and different ways of learning and teaching. Moreover, it becomes 
more and more important to consider local contexts of the intervention to be performed 
successfully. According to Sidiropoulos (2013), each person or group interprets sustain-
ability through their own value lens, thus promoting messages of sustainability need to 
be positioned according to the receptivity of the audience.

There are multiple definitions of Education for sustainability (EfS). Yet a common train 
of thought appears to be the notion of enabling transformative change (see, for example, 
Cloud 2014). For example, one of the goals of education for sustainability is to instigate 
behavioral change (Moore 2005). However, the reference to education is not the same as 
of the last century, a reorientation of existing education needs to take place, taking into 
account principles and guiding practices of sustainability (Brunton 2006). There appears 
to be a distinctive need to better integrate formal and non-formal education, higher edu-
cation, distance and online education, always adjusting for the various educational tar-
get groups. With specific reference to SIDS, Crossley and Sprague (2013: 94) argue that 
“there is much that the wider international community can learn from the ESD [Edu-
cation for Sustainable Development; the author] experience of Small Island Developing 
States”.

Paulo Freire (2013, p. 121) argues that it is necessary, above all, “that the student [who 
can be anyone; the author] takes the role of producer of his intelligence of the world 
and not just the recipient of transferred to it by the teacher”. Harris et al. (2010) under-
score the relevance of new forms of participation to revitalize interest in the processes of 
democratic decision-making, and also sensitize learners and teachers to emerging forms 
of participation, new ways to develop and express identities. Sustainability, according to 
Sidiropoulos (2013, p. 10) “is a journey of learning and each educational intervention 
contributes to building a greater understanding and guidance”. Thus, there is not only an 
urgent need to understand how new knowledge emerges, but also how this new knowl-
edge can be transferred and implemented to foster societal transformation and enable 
the world to finally enter a sustainable development pathway.

After briefly introducing the underlying methodology, i.e. case study research, this 
paper will briefly outline the relevance of sustainable energy for Small Island Developing 
States (SIDS) and current and emerging socio-economic challenges and opportunities 
for the sustainable development of SIDS. Moreover, this paper recalls the main theoreti-
cal concepts of capacity-building, international technology transfer as well as life-long 
learning in the field of energy and outlines their relevance in a SIDS context. Thirdly, 
a specific case study addressing key themes of education for sustainability (EfS) will be 
discussed and common entry points for sustainable lifelong learning and capacity-build-
ing programs focusing on themes such as energy access, energy security and energy effi-
ciency are identified. Finally, it will be discussed to which extent these examples may 
resemble replicable solutions to further education on sustainable energy in SIDS, and 
some recommendations for further development of lifelong learning activities in SIDS 
will be given.
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Methods
Embracing ICT solutions can be a valuable crosscutting measure to promote educa-
tion for sustainability and address the chronic human capacity problem that constrains 
the quicker uptake of sustainable energy technologies in Small Island Developing States 
(SIDS). Drawing from a concrete case study, an EU-funded project involving web-based 
capacity-building in Small Island Developing States, this paper explores the impor-
tance of open-access online courses that utilize open educational resources (OER) for 
improved lifelong learning. OER offer free access to knowledge, enable self-determined 
learning and interaction as they allow learners to change, amend and combine own 
knowledge, thoughts and ideas with the OER, thus facilitating self-determined learn-
ing as well the international exchange of knowledge and skills. Thus, such kind of open 
online courses can play an important role not only strengthening and building human 
capacities in less developed regions of the world, e.g. where awareness of and knowledge 
about sustainable energy technologies and climate change are lacking, but, in line with 
Freire’s (2013) proposition also encourage and motivate learners to actively participate 
in the learning design, create and develop their own knowledge of the world.

By means of a case study of the “Lifelong Learning on Energy Efficiency, Access and 
Security in African and Pacific Small Island Developing States”, (short L3EAP) project 
activity, valuable insights into the practical development and implementation of such 
a demand-driven approach are explored. The case illustrates how the online module is 
designed around learners’ needs and demands, how it encourages, even requires, active 
participation in the learning process. The L3EAP learning module is grounded in dis-
tinctive knowledge and technology needs and demands of developing countries in the 
field of sustainable energy production, renewable energy production, energy efficiency 
and energy security. This will be elaborated in the next two chapters which provide 
the overall context of this case study research. By putting the case of the L3EAP online 
learning module in context, its relevance to education for sustainability can be described 
from multiple perspectives, i.e. relating to the relevance of sustainable energy particu-
larly for SIDS and the crucial role of capacity-building for these islands.

Moreover, in line with the global trend, or context of, in digitalization, it will be argued 
that open-access online learning courses can boost education for sustainable develop-
ment, reflected by the increasing number of openly accessible online learning oppor-
tunities and growing interest by stakeholder groups outside academia, e.g. businesses, 
government staff and civil society.

Relevance of sustainable energy for SIDS
Many small island developing states are highly vulnerable to global and environmental 
change when their access to affordable energy is constrained or not existent at all (see 
also Table 1). Relying on the import of fossil fuels, SIDS’ national budgets are chroni-
cally constrained, leaving little room for sustainable investments, e.g. sustainable energy 
production or adaptation to climate and environmental change. In this respect, SIDS 
are distinctively marked by their high cost of energy in general, combined with price 
fluctuations, electrical transmission losses due to aging infrastructure and further con-
straints. It is claimed that prices of petroleum products are much higher in SIDS than in 
other regions of the world, in Pacific SIDS sometimes as much as 200–300 %. As a result, 
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households in the Pacific might have to spend up to 20 % of their disposable income on 
energy. World market prices of crude oil fluctuate largely, and imported energy resources 
would need to be paid in foreign currencies whose exchange rates vary as well, placing 
additional burden on SIDS national accounts (UNEP et al. 2012; UNEP 2014a, b). The 
GEO SIDS Outlook (UNEP 2014a, b) provides a summary of key energy issues for SIDS.

Taking into account the anticipated impacts of future climate change and related tem-
perature rise, energy demand for heating is expected to shrink, but for cooling it would 
increase. Concerning the provision of energy, energy sources and technologies are 
expected to be impacted both positively and negatively, e.g. depending on wind conditions, 
technological processes, e.g. cooling, or location of the production unit, e.g. in exposed 
places or rather protected locations. It is suggested that the intactness and reliability of 
pipeline infrastructure and electric grids may be affected as well (Arent et al. 2014).

However, many SIDS have not yet exploited their often extraordinary renewable 
potential. Utilizing the island’s solar, wind, wave, biomass and geothermal renewable 
energy sources may relieve the burden of high energy costs as well as reduce emissions 
and related environmental and health impacts. In addition, these low carbon, climate-
smart technologies may contribute to more sustainable island energy systems—and may 
even transform islands into energy exporters. For example, the Bahamas are claimed 
to have a potential of more than 100TWh per year with technology appropriate for the 
island, exceeding the island’s current energy demand by as much as 47 times (UNEP 
2014a).

Yet despite the need to reduce the heavy reliance on fossil fuels and the worldwide 
promotion of renewable energy and energy efficiency during this current UN Decade of 
Sustainable Energy for All (2014–2020), the adoption of sustainable technologies appears 
to progress slowly across sectors and governance levels in SIDS and beyond. The reasons 

Table 1 Summary table of SIDS energy issues

UNEP (2014b: 11)

High Low Comments

Fossil fuel dependence ✔ Most electricity is sourced from diesel-powered 
generators and transport is solely powered by 
fossil fuels

Biofuel use ✔ Limited capacity and involves significant risks for 
smaller SIDS as biofuel production could raise the 
price of energy crops, making them more vulner-
able as import dependent countries

Access to electricity ✔ Increasing access for rural areas has been a signifi-
cant development by SIDS over the last 20 years

Energy costs ✔ Pacific Islands spend on average up to 20 % of their 
household incomes on energy needs

Total energy supplied by modern 
renewables

✔ With some exceptions in larger island with hydro-
electric capacity

Electrical transmission losses ✔ Aging infrastructure and maintenance are the 
predominant issues here

Potential for renewables ✔ Wind, solar, tidal, and geothermal have huge poten-
tial for SIDS

Investment and planning in 
renewables

✔ Most SIDS have policy objectives and are seeking 
investments to expand renewable energy and 
diversify supplies



Page 5 of 14Wolf et al. Braz J Sci Technol  (2016) 3:2 

for the slow pace relate to the many barriers that hamper development and implementa-
tion, e.g. technical constraints, lack of finance and investment, limited technology trans-
fer, appropriate scales of sustainable technologies, a lack of appropriate institutional 
and regulatory frameworks and little replication and adaptation of successful initiatives 
and projects. Moreover, human resources resemble a crucial bottleneck since a lack of 
qualified human resources hinders not only the introduction of renewable and energy 
efficient technologies but also the wider application of appropriate technology for small 
islands and, even more importantly, the maintenance of those technologies. Key SIDS 
development reports also suggest that indigenous technological knowledge and local 
innovation may be observed in small islands, yet information and knowledge sharing on 
these aspects is low (UNEP et al. 2012; UNEP 2014a, b).

Capacity‑building as bottleneck to sustainable societal transformation in SIDS
In future, small island nations may have to face a set of SIDS-specific emerging socio-
economic challenges, among them the need for appropriately skilled capacities as well 
as a transition to renewable energy systems to support sustainable island livelihoods. In 
the frame of the UNEP Foresight Process, in which the most pressing emerging environ-
mental issues and appropriate solutions were analyzed on global as well as on SIDS level, 
20 emerging socio-economic challenges for the sustainable development of SIDS were 
identified (see Table  2). Fostering human capacities is one explicit cross-cutting issue 
as the welfare of a country is fundamentally connected to the productivity of its people 
which in turn is connected to professional skills and appropriate capacity-building con-
cerning formal education, but also informal approaches such as distinctive training pro-
grammes on SIDS specific demands. Adequate and appropriate skills may help building 
and strengthening island sustainability. Among the range of environmental issues, har-
nessing renewable energy also urgently requires policy attention and solutions. Moreo-
ver, especially in rural regions renewables may provide valuable opportunities as access 
to electricity is lacking, for example, 70 per cent of the pacific Island population (UNEP 
2014b).

To make best use of the recent analyses to guide SIDS policy-making and their criti-
cal transformation towards sustainability, four possible island-centric development 
paths, or themes, may be mentioned which a SIDS may adapt to its distinctive needs: a 
bluegreen economy, technology leapfrogging, priority to island community and culture, 
and reconnecting with nature. Developed in the course of the SIDS Outlook process, 
these possible futures may serve as means to foster discussion, reflection and consulta-
tion among SIDS policy-makers and a wider group of stakeholders, guiding SIDS in their 
transition to sustainable island states (UNEP 2014a).

Results and discussion
Ongoing need for promotion of sustainable energy and local capacity‑building

Despite the fact that the before mentioned needs and constraints of SIDS in the field of 
energy are addressed on multiple levels already, there is a continued need for upscal-
ing and widening efforts to many more regions and island nations in particular. Global 
initiatives, such as UNEP’s established “Sustainable Energy4All (SE4ALL)” initiative, the 
International Renewable Energy Agency’s (IRENA) recent “SIDS Lighthouse Initiative”, 
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regional energy policy frameworks, such as the “Framework for Action on Energy Secu-
rity in the Pacific (FAESP)” or the “SIDS DOCK”, an initiative of the Alliance of Small 
Island States (AOSIS), as well as national energy policies foster the transition of SIDS to 
transform their energy sectors towards sustainable energy production and use. Moreo-
ver, a multitude of infrastructure and development projects supports this transformation 
on national levels. As a co-benefit of all these activities, SIDS improve adaptation to a 
changing climate. Capacity building, focusing on lifelong learning in the area of energy, 
can resemble one distinctive crosscutting measure to address the chronic human capac-
ity problem that constrains a quicker uptake of sustainable energy technologies in (SIDS 
DOCK 2011; Singh et al. 2013; UN 2012; IRINA 2014).

A set of theoretical concepts are discussed in the following who are closely related 
and to some extent also overlap. Distinctive aspects, which relate to transformational 
aspects of education for sustainability, are highlighted and later linked to the particular 
case study:

To date, there is no clear definition, but many definitions of capacity and capacity 
building in the literature. A rather broad definition suggests “capacity can be defined as 
the ability to perform tasks and produce outputs, to define and solve problems, and make 
informed choices” (EuropeAid 2007). The Agenda 21 (UNCED 1992) refers explicitly to 

Table 2 The 20 SIDS’ environmental issues

UNEP (2014b: 6)

Issue ID Issue title

Cross-cutting issues

 001 Beyond GDP—Developing appropriate indicators for SIDS’ Sustainable Development

 002 Unique Human Capacities for Island Sustainability

 003 Synergizing Indigenous and Local Knowledge and Modern Sciences as a Basis for Sustainable Island 
Development

Rehabilitating Biodiversity and Ecosystem Services

 004 The Continued Threat of Invasive Alien Species

 005 Averting the Loss of tropical Montane Cloud Forest

 006 Breakdown of sand and Sediment Budget due to Biodiversity Loss

 007 Decline of Agrobiodiversity and Ecosystem Functions Affecting Food and Livelihood Security

 008 Overfishing and Potential Collapse of Inshore Marine Ecosystems

Sustainable use of natural resources

 009 Degradation and Scarcity of Freshwater Resources

 010 Coastal Squeeze and Loss of Associated Ecosystem Services

 011 Reaching the Limit of Land Capacity

 012 Harnessing Renewable Energy Opportunities

 013 Balancing the Opportunities and Risks of Exploring SIDS’ Unexploited Natural Resources

 014 Developing an Ocean-based Green Economy

Managing Threats from Chemicals and Waste

 015 Globally emitted Contaminants Affecting SIDS

 016 Indiscriminate and Increasing Use of Pesticides

 017 Greening the Waste Sector: Turning Waste into Opportunities in SIDS

Addressing climate change and its impacts

 018 Disproportionate Impact of Climate Change and Sea-level Rise in SIDS

 019 Intensification of Extreme Events and External Shocks and Increasing Vulnerability of SIDS

 020 Climate and Environmental Change Driving Population Displacements
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the relevance of country context and an assessment of local needs for appropriate capac-
ity building action: “Specifically, capacity building encompasses the country’s human, 
scientific, technological, organizational, institutional and resource capabilities. A funda-
mental goal of capacity building is to enhance the ability to evaluate and address the 
crucial questions related to policy choices and modes of implementation among devel-
opment options, based on an understanding of environment potentials and limits and of 
needs perceived by the people of the country concerned” (Panitsidou et al. 2012). This 
definition implies that any capacity-building action needs to address the target groups’ 
and corresponding location specific needs and demands to build local capacity in a sus-
tainable, appropriate and targeted manner.

Lifelong learning is also closely connected with capacity-building. Many definitions of 
lifelong learning (LLL) exists. Common to all, rather similar definitions, are a distinc-
tive focus on improving knowledge, skills and qualifications and reference to a wide 
range of possible formats: General education, vocational education and training, non-
formal education and informal learning. The European Commissions Lifelong Learning 
Programme offers the following definition for LLL: “This refers to all general education, 
vocational education and training, non-formal education and informal learning under-
taken throughout life, resulting in an improvement in knowledge, skills and competences 
within a personal, civic, social and/or employment-related perspective. It includes the 
provision of counselling and guidance services” (UNESCO/UNEVOC 2015). Moreover, 
the motivation for LLL may be grounded not only in personal, but social and profes-
sional reasons as well. It is thus concluded that LLL offers a distinctive social-economic 
value and has a distributional, stabilizing as well as developmental function (Panitsidou 
et al. 2012). In a development aid context, it could be suggested that LLL activities may 
thus serve similar functions, but despite an uncontroversial positive correlation between 
education and earnings, the actual extent to which the former influences the latter is 
difficult to determine and thus subject to interpretation (Psacharopoulos 1994). How-
ever, some also criticize European education policy and its focus on LLL, claiming that 
it is rather a slogan for the new millennium and means to pursue various, sometimes 
conflicting interests, “legitimizing economic imperialism and reduction of welfare ser-
vices” (Panitsidou et  al. 2012). Again, translated to a developing context, this leaves a 
somewhat negative connotation as it may offer an argument for shifting national finan-
cial resources to superficially more cost-effective causes such as renewable energy, which 
implies an image of sustainability.

In spite of the blurred theoretical foundations, and despite many other developmen-
tal and environmental challenges that developing nations face, knowledge transfer and 
learning about appropriate sustainable technologies, combined with transfer of the 
respective technologies, resembles an additional important aspect for consideration in 
SIDS. Generally, the objectives of technology transfer (TT) are the acquisition of appro-
priate technology and widespread diffusion (Mannke 2012). Todays terminology is more 
inclusive of intangible items such tacit knowledge, i.e. knowledge that is embedded in 
people and processes (Cantwell 2009). International technology transfer (ITT) follows 
similar line of thoughts, yet with an additional analytic lens that looks at the direc-
tions and types of transfers between involved actors (Mannke 2012). In terms of inter-
national climate technology transfer, which comprises both mitigation and adaptation 
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technologies, the prevailing paradigm refers to mainly North–South flows of technology 
and financial investments, e.g. in the frame of bilateral and development aid. According 
to another, complementary paradigm ITT may also take place among groups of coun-
tries, e.g. SIDS or LDCs, from developing to developed nations [South–North] as well 
as among developing countries [South–South] (Brewer 2008). Relating to the intangible 
dimension of knowledge, Kathuria (2002) suggests a further aspect that analyses of ITT 
need to address: the movement of people.

Concerning energy-related technology transfer, both paradigms may be observed 
in SIDS. In the frame of the before-mentioned global initiatives SE4ALL and IRENA’s 
Lighthouse Actions, technology and financial resources flow from developed countries 
to developing countries. Other initiatives such as the FAESP or SIDS DOCK facilitate 
the collaboration and exchange of knowledge, experiences and appropriate technologies 
within regions or among certain groups. Further climate change mitigation initiatives 
such as the Pacific Islands Greenhouse Gas Abatement through RE project (PIGGAREP) 
provided funds for dedicated small islands such as Cook Islands, Fiji, Kiribati, Nauru, 
Niue, Papua New Guinea, Samoa, Salomon Islands, Tongam, Tuvalu and Vanuatu (Bijay 
et al. 2013).

Relating to the aspect of capacity-building in the field of sustainable energy in par-
ticular, recommendations for SIDS include a set of lifelong learning measures such as 
dedicated capacity-building workshops, training programmes or the extension of uni-
versity curricula to better prepare student for employment in green economic sectors. 
These short-term and longer-term measures should focus on building and strengthening 
interdisciplinary and multi-disciplinary skills and knowledge as required in sustainabil-
ity-related jobs. In this respect, information and communication technologies (ICT) and 
related e-learning and online courses can offer great opportunities especially for SIDS 
and their people, especially if they are openly accessible (Niyibizi and Komakech 2013; 
UNEP 2014b). One example of how ICT may utilized to foster capacity-building and 
knowledge transfer to distance regions is a freely accessible online resource for renew-
able energy education and training, the IRELP portal. It has been developed by the Inter-
national Renewable Energy Agency (IRENA). Besides offering a range of education and 
training measures, IRELP features also a library of renewable energy training materials, 
a database of webinars, a platform of electronically supported learning for students and 
a forum designed to facilitate collaboration between educational institutions. Moreover, 
an IRELP forum facilitates institutional collaboration through providing assistance for 
the development of new educational curricula with a particular focus on programs in 
developing countries (IRINA 2014).

Moreover, a sample of SIDS have already a track record of successful climate technol-
ogy transfer and capacity building projects addressing themes such as renewable energy, 
energy access, energy efficiency and energy security. Often, international donors often 
provide financial and technical assistance and undertake these projects in collaboration 
with selected countries and actors on multiple levels, from national to local. A distinc-
tive European collaboration scheme is the EDULINK programme addressing higher 
education institutions (HEI) in the African-Caribbean-Pacific (ACP) region (see http://
www.acp-edulink.eu). Its global objectives address distinctive development needs in the 
ACP region, i.e. fostering sustainable growth, improving educational quality addressing 

http://www.acp-edulink.eu
http://www.acp-edulink.eu
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distinctive needs of local labor markets and building local capacity through promot-
ing cooperation of HEI within the ACP region, between ACP and European HEI and, 
finally, the inter-cultural dialogue and understanding. In this, the programme seeks to 
strengthen the institutional capacity of ACP HEIss on management/administration and 
academic levels. One ongoing project example in the frame of this international collabo-
ration scheme will be presented in more detail in the following.

Towards the delivery of high‑quality lifelong learning opportunities: the case of the L3EAP 

online learning module

As providers of high quality education, universities generally resemble important actors 
in building human capacities. Moreover, there is an acknowledged need for appropri-
ate lifelong learning schemes that involves capacity building also for higher education 
institutions (HEI) to better address distinctive knowledge and technology needs and 
demands of SIDS. In this respect, transnational teaching modules and e-learning, may 
offer valuable opportunities particularly for SIDS to integrate topics related to renew-
able energy, energy efficiency, access and security in their curricula and at the same time 
strengthening their own institutional capacity to deliver courses in these topics.

The project L3EAP, short for LifeLong Learning for Energy Security, Access and Effi-
ciency in African and Pacific SIDS, aims to increase the institutional capacity of universi-
ties in African, Caribbean and Pacific Group of States (ACP) SIDS to deliver high-quality 
lifelong learning courses on the topics of energy access, security and efficiency. By its 
focus on energy security, access and efficiency, L3EAP addresses a topic that is most rel-
evant for the local labor market and the socio-economic development of the involved 
SIDS (further details see http://www.project-l3eap.eu/). Coordinated by the Hamburg 
University of Applied Sciences, Germany, the project has been funded by the EDULINK 
Programme, an EU programme for cooperation between the European Union and the 
ACP region (Africa, Caribbean, and Pacific).

•  Project activities: assessment of needs of participating institutions as well as busi-
nesses; identification of entry points for LLL in university curricula; development of 
needs-oriented LLL modules, exchange of experiences on LLL within partnership and 
beyond; learning-by-doing when developing and implementing a hands-on transna-
tional pilot teaching module.

As such, L3EAP fosters both, South–South as well as South-North collaboration, with 
the opportunity on benefitting from an openly accessible technological learning platform 
of the northern lead partner. The project is characterized by its emphasis on facilitating 
knowledge and technology transfer between universities and to national stakeholders 
from the business environment and beyond, thereby supporting introduction of sus-
tainable technologies and approaches to SIDS markets. For example, the local capacity-
building seminars, held in Fiji, Mauritius and Germany, address distinctive needs of local 
stakeholders in the universities or outside. For example, one recent Mauritian capacity-
building seminar offered lectures on renewable energy, energy access and security as 
well as energy management in SIDS, also addressing environmental issues. The following 
figure illustrates the overall conceptual approach of the L3EAP project (see Fig. 1).

http://www.project-l3eap.eu/
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Three characteristic features of the L3EAP transnational online learning course are (1) 
a vast integration of interactive functionalities to increase the intrinsic motivation of the 
distant learner; (2) the provision of an openly accessible learning environment that elim-
inates the barrier of access to knowledge and through this also offers access to a global 
learning community, and (3) the use of open educational resources (OER), i.e. material 
that can be freely disseminated and further processed by the learner. All project part-
ners contribute with content and support the technical implementation, with the inte-
gration of various types of audio-visual media, e.g. video clips, animated slides, online 
discussions, quizzes, case studies etc. Concerning the generic content, the generic online 
course comprises six thematic modules (see curriculum Fig.  2). The learning design 
comprises a modular assignment sequence with increasing complexity, thematically 
moving “outside-in” from global energy context to actionable projects in SIDS. By fol-
lowing this storyline, learners can acquire the knowledge and skills to develop their own 
energy project proposals which address a concrete energy and SIDS related problem, i.e. 
enabling these learners to build their own capacity by developing skills to address a real-
life problem.

In terms of education for sustainability and in relation to the opportunities ICT tech-
nology may offer in that it serves to bridge the distance between learners and teach-
ers, academia and practitioners, the younger and older generations, the generic L3EAP 
online learning module is designed in a way that caters the various needs of the distinc-
tive target group (i.e. lead users), i.e. addressing various prior levels of knowledge, vari-
ous learning styles and local contexts. In this respect, one lead use case has been defined, 
describing key features of those type of learners whose particular needs and demands 
have to be met by an appropriate learning design. The lead user of the online module 
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would have practical use for energy project management know-how. Two further use 
cases have also been defined, these resemble additional user groups to whom the con-
tent may be useful. Course participants enrolling in these self-learning course modules 
in English language are expected to come from the partner institutions’ home countries, 
but also from other SIDS and developing countries.

The didactic concept followed in the frame of the L3EAP module will thus facilitate 
problem-based learning and flipped classroom settings, complemented by a set of self-
assessment elements and the option to award a certificate upon completion of the full 
module. To optimally guide the learners into and through the modules and to reduce 
the drop-out rate, the project aims to provide a self-explanatory environment with the 
appropriate level of information and instruction. To achieve a high degree of personali-
zation to bridge the digital distance, the instructors, but also the learners, could be visu-
alized, e.g. by means of a picture and/or a short profile. However, due attention needs to 
be paid to constraints and limitation of technology, learners as well as teachers (see, for 
example, Webste and Hackley 1997; Muilenburg, and Berge 2005; Kreijns et al. 2003).

Finally, due to its open access design, the transnational e-learning module on energy 
efficiency, energy access and security can be utilized by everyone who has access to the 
internet. To ensure sustainability of this distinctive learning module, this pilot mod-
ule is in a first step implemented using the Moodle learning platform technology that 
offers somewhat limited access, with the prospect of embedding it in late 2016 into the 
Hamburg Open Online University (HOOU), a openly accessible internet-based learning 
environment, sustained by the Free and Hanseatic City of Hamburg, so that the course 
can be upscaled, i.e. allowing much more participants to participate in the pilot module 
(HAW 2015).

In summary, the main learning objectives of the L3EAP online course need to con-
sider the variety of learners’, each with individual backgrounds, and the overall context in 
which the continued promotion of sustainable energy is one of the main goals. For this 
reason, the online course aims to achieve no more but also no less than the following:

  • Raising awareness and understanding of energy production and use and related 
emission of greenhouse gases such as CO2 that drive global climate change;

  • Building skills to identify implementation scenarios for renewable energy, with par-
ticular relevance to a small island developing state context;

  • Strengthening capacities in renewable energy, energy efficiency and distribution;
  • Advancing awareness and understanding of market opportunities and properties of 

renewable energy systems.

Conclusions and recommendations
In the light of the developmental, economic, environmental and climate-related chal-
lenges that SIDS have to face, there is a recognized need for capacity-building to 
strengthen the resilience and the adaptive capacity of small island states and their 
people. Especially regarding the issue of energy access, energy security and energy 
efficiency remain of paramount importance to SIDS in their development towards 
becoming more sustainable islands that can more successfully tackle global challenges 
such as the impacts of current climate variability and future climate change. Through 
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their extraordinary endowment with solar, wind, biomass, geothermal and wave energy 
potential, renewables offer many opportunities to improve island livelihoods and socio-
economic wellbeing especially in SIDS.

Not limited to SIDS, matters of energy access, energy security and energy efficiency 
are being addressed in many regions of the world, yet much more needs to be under-
taken to truly foster the transition towards more sustainable energy systems that may in 
the long run benefit developing countries of the Global South. Moreover, these issues, 
especially energy efficiency and energy security, in particular related to the phenomenon 
Energiewende, i.e. the large-scale integration of renewable energy in current energy sys-
tems, are of relevance to the Global North as well.

Knowledge and technology transfer can resemble valuable measures to introduce and 
spread appropriate technologies and build or strengthen capacities where needed. Embed-
ded in lifelong learning frameworks that tackle distinctive local needs and also embrace 
the unique opportunities of ICT and e-learning to reach out to a wider number of learners 
and than in traditional, limited classroom settings and possibly enabling new collaboration 
between learners but also lecturers and other universities utilizing in online learning, these 
measures may offer a substantial contribution to the sustainable development of SIDS and 
beyond (Hogan and Kedrayate 2010; Diki 2013). The successful LLL project L3EAP was 
highlighted that might serve as example and inspiration what may work well in and for 
small islands that pursue such an approach to tackle a serious societal challenge.

Finally, it is argued that more effort should be placed in capacity building, focusing 
on lifelong learning in the area of energy, is a valuable crosscutting measure to address 
the chronic human capacity problem that constrains the quicker uptake of sustainable 
energy technologies in SIDS, and promote the cause of sustainable energy to a global 
learning audience.
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