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Education for Sustainable Development (ESD) is a framework proposed by 
UNESCO to develop knowledge, skills, values, and behaviors in youth for 
sustainable development. As part of the global development agenda, higher 
educational institutions are expected to integrate ESD into their curricula. 
Service-Learning is a type of experiential learning in which students combine 
academic coursework with community service which is aligned with the 
learning objectives of their academic program. In light of the global trend, 
our paper investigates how universities are responding to this call through 
the introduction of Service-Learning programs. First, a comprehensive review 
of UN documents presents the background and structure of ESD. Second, a 
systematic review of the academic literature analyses how Service-Learning is 
being introduced in higher educational institutes. Key findings are that Service-
Learning programs align with most of the UNESCO framework components, 
but higher education institutions are finding it challenging to implement them. 
Educators play a pivotal role in implementation, and unless they are trained and 
incentivized and this is systematized, not only Service-Learning but also ESD 
may fail to transform learning environments. Furthermore, there is a need for 
impact evaluation, particularly in terms of key sustainability competences. The 
three major challenges are insufficient educator capacity, funding, and educator 
attitudes. These challenges can be addressed through university-based projects 
addressing local problems that have a visible impact, as well as collaboration 
with local communities, other institutions and, social enterprises.
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1 Introduction

In response to the social, ecological, and economic challenges that humanity faces 
today, the global development agenda of the United Nations proposes seventeen 
Sustainable Development Goals (SDGs) and proclaims a need for steering systemic 
change. Among these, SDG4 seeks to “Ensure inclusive and equitable quality education 
and promote lifelong learning opportunities for all” (United Nations, 2015, 17) and sets 
ten targets for this purpose. Target 4.7 is particularly ambitious in its intention, namely 
“to ensure all learners acquire knowledge and skills needed to promote sustainable 
development, including among others through education for sustainable development 
and sustainable lifestyles, human rights, gender equality, promotion of a culture of peace 
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and non-violence, global citizenship, and appreciation of cultural 
diversity and of culture’s contribution to sustainable development” 
(United Nations, 2015, 17).

Education for Sustainable Development (ESD) is founded on 
the premise that sustainable development requires social learning 
at the community level, as all economic actors need to participate 
in searching for pathways toward a more sustainable future (Barth 
and Michelsen, 2013). It is thus necessary to integrate ESD as a 
core element of policymaking and ensure that educational 
institutions support this mission effectively. Moreover, this means 
that the production and transfer of knowledge cannot be the only 
or most important task of educational bodies; skills and 
competencies must be developed in students so that the acquired 
knowledge leads to individual actions and collective solutions that 
promote sustainable development. How, then, can educational 
institutions respond to the call for integrating ESD into their 
curricula and train students to become sustainability champions? 
The present paper aims to contribute to this ongoing discourse by 
focusing on institutions of higher education, namely universities, 
and exploring the potential of a pedagogical strategy termed 
Service-Learning (SL).

SL can be  understood as a: “credit-bearing educational 
experience in which students participate in an organized service 
activity that meets identified community needs and reflect on the 
service activity in such a way as to gain a further understanding 
of course content, a broader appreciation of the discipline, and an 
enhanced sense of civic responsibility” (Bringle and Hatcher, 
1996, 222). It is thus a pedagogical strategy that exposes students 
to real-world experiences and allows them to learn and develop 
by contributing to a positive transformation in a community. 
Therefore, it is an excellent example of how a pedagogical strategy 
can help to untap the potential of universities to achieve the ESD 
vision. The central question of the present paper can now 
be reformulated: what are the potential and the limitations of SL 
as an instrument for the ESD missions?

Though ESD is meant to cover education at all levels, in this 
paper, we find it pertinent to have a narrower focus on Higher 
Education Institutions (HEIs) because there remains an urgent 
need to embrace sustainability more fully. The latter is evidenced 
in a survey conducted by the International Association of 
Universities in 2017, which showed that only 34% of the 
respondents (one hundred twenty universities) have adopted 
SD-related strategies (van’t Land and Herzog, 2017). Thus, our 
study of SL in universities aims to add insight to this ongoing 
debate following a two-step methodology. First, a review of 
UNESCO and UN documents identifies the structure and 
priorities of the current ESD vision. Second, a systematic literature 
review analyses academic literature to answer the central research 
query on the integration of SL in universities, its role, and 
its impact.

The remainder of this paper is organized accordingly. Section 
2 outlines the essential characteristics of ESD and its current 
policy framing. Section 3 details the systematic literature review, 
including the criteria for analysis. Section 4 presents the results of 
the systematic review of SL, discusses them, and offers 
recommendations for increasing the impact of SL programs. 
Section 5 provides key conclusions.

2 Background

2.1 Education as a means to achieve 
sustainable development

According to the Colombian philosopher Cayetano Betancur, 
“after accepting that education has ends, and that without them it is 
not properly conceived, the determination of those ends is linked to 
the problem of the very destiny of the human being” (Betancur, 2009, 
27). For this philosopher, the definition of the purposes of education 
is linked to the future of humanity and, therefore, the answer to the 
question of ‘what is education for?’ involves considering the issue of 
‘what type of society is desired?’. Although it is an evolving concept to 
be  approached critically, sustainability is an approximation to a 
consensus of what humanity wants and pursues, as well as an 
expression of our will to thrive and survive collectively and, equally 
important, of the societal conditions under which we want to achieve 
these critical goals. In this sense, education and sustainability are 
strongly related.

The importance of education and its role in societal transformation 
has been long recognized – from Aristotle in ancient Greece, who 
considered education more effective than law to avoid destabilization 
of society (Beatriz, 2014). The latter is precisely what sustainability is 
also meant to prevent. However, not every type of education leads to 
a better society. Today, education is far from reaching its potential to 
contribute to sustainable development: to allow and encourage 
students to engage with sustainability and contribute to shaping a 
better world, it needs to change and reorient toward sustainability 
principles, i.e., toward ESD (Rieckmann, 2011).

Since the adoption of the SDGs considerable efforts have been 
devoted to devising strategies for their realization. Nevertheless, HEIs 
are grappling with the challenge of adapting to new requirements 
urging the integration of sustainable development into their curricula 
and classrooms. Consequently, there is a pressing need for HEIs to 
offer hands-on learning experiences to young individuals in real-
world contexts, particularly in the Global South. Thus, our research 
query is important for contemporary discussions given the urgent 
need for action against problems such as climate change.

According to Rey-Garcia and Mato-Santiso (2020), universities 
play a crucial role in achieving sustainable development through two 
primary avenues. First, by incorporating sustainable management 
practices into their operations and campuses (Filho et  al., 2018). 
Second, by integrating sustainability policies, content, and tools into 
teaching, learning, research, and outreach activities (Filho et al., 2019). 
Higher Education for Sustainable Development is not only expected 
to create professionals and improve employability but also to equip 
individuals to become active participants in promoting sustainability 
democratically by providing them with the necessary learning 
experiences to contribute effectively toward achieving sustainability 
goals (Van Poeck, 2012).

It must be clear, though, that ESD does not seek to indoctrinate 
students. Instead, it aims to support individuals in reflecting on “their 
own actions by taking into account their current and future social and 
environmental effects – from a global perspective – and to intervene 
productively in shaping them in a sustainable manner” (Barth et al., 
2016, p. 1). Furthermore, it “encourages changes in knowledge, skills, 
values and attitudes to enable a more sustainable and just society for all” 
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(Leicht et al., 2018a, p. 7). ESD has had an important focus on fostering 
key competences for sustainability (Brundiers et al., 2010; Rieckmann, 
2011; Wiek et al., 2011; Brundiers et al., 2021). These competences will 
not be developed with traditional methods of teaching and learning. 
Instead, more active didactic strategies are required to achieve this 
purpose (Eilam and Trop, 2010; Molderez and Fonseca, 2018; Evans, 
2019; Tejedor et al., 2019). UNESCO supports this view by stating that 
“action-oriented, innovative pedagogy to enable learners to develop 
knowledge and awareness and take action to transform society into a 
more sustainable one” (UNESCO, 2020, p. iii).

2.2 UNESCO’s mission for ESD

UNESCO has played a pivotal role in the development of ESD, 
which evolved within the broader discourse on sustainability, drawing 
strongly from the principles of environmental education. Leicht et al. 
(2018b) show the continuity of the dialog between education and 
sustainable development in the international agenda, tracing the origins 
of UNESCO’s involvement in environmental awareness and education 
to 1948 with the creation of the International Union for the 
Conservation of Nature, now the World Conservation Union. UNESCO 
remains a voice to the present day, as it has been entrusted to lead the 
ESD for 2030 agenda to support the attainment of the SDGs 
(UNESCO, 2020).

Education has played an essential role in all the relevant discussions 
around sustainable development: in the Stockholm Declaration (1972), 
the Brundtland Report (1987), and Agenda 21 (1992). Nonetheless, it 
was not until 2002, at the Johannesburg World Summit on Sustainable 
Development (WSSD), that the United Nations Decade on Education 
for Sustainable Development (2005–2014) (DESD) program was 
approved. In 2005, UNESCO unveiled an International Implementation 
Scheme for DESD. It was here that ESD was defined as a precise area in 
the sustainability discourse, and a vision for it was stated, namely, to 
shape a world “where everyone has the opportunity to benefit from 
education and learn the values, behavior, and lifestyles required for a 
sustainable future and for positive societal transformation” toward 
sustainable development (UNESCO, 2005, 6).

DESD had a mixed impact. A study on HEIs in Australia, Asia, and 
Europe concluded that the DESD accelerated efforts within academic 
institutions worldwide but at the same time recognized that the extent 
of integration varied considerably, and in many institutions, the learning 
outcomes for sustainability were not ensured (Sidiropoulos, 2018). For 
nations such as Germany and Sweden, the DESD was a push factor for 
strengthening ESD (Bormann and Nikel, 2017) and fostered its 
inclusion in curricula (Cars and West, 2015). In other less rich countries 
such as Kosovo, the DESD also led to promoting non-governmental 
organizations, such as the Kosovo Education for Sustainable 
Development, dedicated to fostering the inclusion of ESD in educational 
institutions and civil society (Beka, 2015). Moreover, in some European 
countries, such as Portugal, ESD policies and strategies were not 
integrated into HEIs (Farinha et al., 2018). Nonetheless, the activities of 
HEI experimenting with the integration of DESD stimulated the policy 
environment for ESD through communications and partnerships 
within HEI networks (Dlouha et al., 2018). An analysis of post-graduate 
urban studies in Europe, China, the USA and the Global South too 
suggests that there was progress toward the ‘whole-system’ 
transformation proposed by the DESD (Bina et al., 2016). Similarly, 

though the link with DESD is unclear, courses involving sustainability 
began to increase in engineering curricula (Colombo et al., 2015).

In a systematic review that aimed at outlining topics of research 
during the DESD, the authors noted that “fewer collected articles were 
concerned with UNESCO’s most strategic perspectives and most 
collected articles were concerned with UNESCO’s less strategic 
perspective” (Wu and Shen, 2016, p. 646). According to McKeown 
(2015), DESD strengthened a shared vision among educators, 
administrators, and educational organizations that allowed them to find 
a role for themselves in bringing ESD forward. NGOs and educational 
organizations such as nature centers and museums included strategies 
about and for sustainability, and many efforts related to ESD remain 
undocumented. Indeed, McKeown posits that “more ESD is carried out 
in the private sector—business and industry—than is reported in 
academic journals or in reports by provincial and national governments. 
Entire businesses have reorganized around the theme of sustainability, 
which demanded training for employees” (McKeown, 2015, p. 68). 
Conversely, Huckle and Wals (2015) claimed that the literature related 
to the DESD showed that it failed to acknowledge or challenge 
neoliberalism as a hegemonic force blocking transitions toward genuine 
sustainability. Despite these diverse results, it would be difficult to argue 
that the DESD did not serve to strengthen ESD. While a global 
paradigm shift was still a challenge, DESD reviews indicate significant 
work being done under ESD, but practical emphasis and development 
of this capacity are limited (Wals, 2015).

A Global Action Programme on ESD was launched in 2014 as a 
follow-up of the DESD. The increasing intention of action was 
prominent in this new program, as stated in its overarching goal: “to 
generate and scale up action in all levels and areas of education and 
learning to accelerate progress toward sustainable development” 
(UNESCO, 2014, p. 14). Besides its title, a further emphasis that the 
Global Action Programme made on action was the definition of five 
Priority Action Areas (PAAs) (Figure 1), whose purpose was to gain 
strategic focus and nudge all relevant actors to be actively involved 
(UNESCO, 2014).

The Global Action Programme overlapped with the beginning of 
the SDGs Agenda, which highlights education as a way for 
transformation. Beyond SDG4, education also figures in goals related 
to good health and well-being (SDG 3, Target 3.7), decent work and 
economic growth (SDG 8, Target 8.6), sustainable consumption and 
production (SDG 12, Target 12.8) and climate action (SDG 13, 
Target 13.3).

The Global Action Programme was accompanied by different 
reports and continuous complementing efforts vis-à-vis ESD. For 
instance, the Global Education Monitoring Report of 2016 was 
launched under the title ‘Education for people and planet: Creating 
sustainable futures for all’, exploring the links between education and 
the SDGs, emphasizing the targets of SDG4 (Global Education 
Monitoring Report, 2016). Also, in 2016, UNESCO published its 
framework for action, “Education 2030: Incheon Declaration and 
Framework for Action for the Implementation of Sustainable 
Development Goal 4” (UNESCO, 2016). The action framework calls 
for a transformation in education so that students acquire not only 
knowledge (e.g., literacy and numeracy skills) but also social skills and 
action-learning competences, founded upon a reorientation of socio-
emotional attitudes and behavioral changes. Thus, expanding content 
and exploring diverse pedagogical strategies are crucial to attaining 
this mission. The vision document does not favor any particular 
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pedagogy but suggests: “using learner-centered, active and 
collaborative pedagogical approaches” (UNESCO, 2016, 33).

In 2019, with the Global Action Programme coming to an end and 
the SDGs still having ten years to be  accomplished, UNESCO 
proposed a new framework for ESD under the title Education for 
Sustainable Development: Toward Achieving the SDGs (ESD for 2030) 
(UNESCO, 2020). It was developed in order to build a position that 
contributes to the Agenda 2030 through continued ESD activities 
support for SDGs, communication and advocacy in educational 
settings with explicit reference to SDGs, and ESD application to 
address interlinkages between SDGs (Shulla et al., 2020). Its overall 
goal is “to build a more just and sustainable world through the 
achievement of the 17 SDGs” (UNESCO, 2020, 14), as given in 
Figure 2.

ESD for 2030 continues to be guided by the PAAs outlined in the 
Global Action Programme, directing plans and actions. Moreover, 
three essential Key Notions (KNs) are emphasized as elements of 
reflection as the guiding principles for ESD:

 1 Transform and empower learners: Transformative action 
should prioritize empowering learners to take transformative 
actions for sustainability, emphasizing the importance of 
exposing them to real-world situations and understanding 
their role in driving the societal transformation toward a 
sustainable future.

 2 Deep structural changes: ESD needs to address the root causes 
of unsustainable development, striking a balance between 
economic growth and sustainable practices.

 3 Harnessing technological future: ESD must adapt to the 
opportunities and challenges arising from technological 
advancements (UNESCO, 2020)

The priority action areas and key notions are two complementary 
concepts that work together to achieve the goal of ESD. The spirit of 
action and transformation is further stressed in its vision for global 
implementation, summarized in Figure 3. This completes our review 
of the UN and UNESCO documents.

2.3 SL as a niche ESD innovation in the HEI 
ecosystem

The multilevel perspective (MLP) is a framework for 
understanding system transitions (Rip and Kemp, 1998; Geels, 2002, 
2010; Geels and Schot, 2007), which proposes that economic activities, 
including education, can be considered as the middle layer of a three-
layered system. The topmost layer refers to the macro-landscape 
enforcing pressures that shapes and is shaped by the actions of 
economic actors. It includes both government enforced regulations as 
well as pressures created by human activity, such as climate change, 
demographic and economic trends, and societal dilemmas. The 
middle layer is the space of systemic activities where economic sectors 
function and thrive, and economic actors compete and cooperate with 
each other to create value and waste. They are governed by sets of self-
reinforcing forces wielded by actor-coalitions that are collectively 
referred to as the dominant regimes. The bottom layer is the source of 
constant novelties or innovations that are introduced into the system, 
including by the state. The MLP framework has been used to explore 
the steering of sustainability transitions, i.e., comprehensive systemic 
changes that require cooperation and coordination between actors to 
move to more sustainable systems. The attainment of every SDG target 
can be considered a sustainability transition program. Thus, we can 
apply MLP to gain insight on how ESD can be integrated in HEIs.

FIGURE 1

Priority action areas proposed by UNESCO in 2014.
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For instance, the HEIs in any country can be  considered as 
economic actors in a system with other actors and actor-groups such 
as policymakers, institutional leaders, learners, parents, educators, 
youth and communities, as well as leaders/managers/workers of public 
agencies, firms etc. Like any other socio-economic system, the HEI 
ecosystem is characterized by the quantity and quality of its resources, 
artefacts, infrastructures (physical, institutional, financial, digital etc.), 
and their access to the different economic actors and the governance 
system and regulations (Deleye et al., 2019). It is, of course, marked by 
history, social norms, actor coalitions, actor capabilities and the 
performance of its artefacts and infrastructures. Systemic actors 
interact with one another through markets, hierarchies, and networks. 
Systemic outcomes depend on the nature of interdependencies 
between the actions of the different actors and actor groups, possible 
spillovers and externalities, and other system characteristics. Under 
this context, SL programs can be considered a niche innovation that 
is introduced in the HEI system to contribute to the priority action 
areas and key notions of ESD as summarized in Table 1. With this 
conceptual framework, we  next turn to the methodology for the 
review of the academic literature to explore the integration of the 
niche innovation SL in the dominant regimes of the HEI system and 
its performance vis-à-vis the ESD criteria.

3 Methodology of literature review

A systematic literature review refers to different methods to 
evaluate theories or evidence in a scientific way that guarantees 
replicability and transparency (Gough et al., 2017). It requires going 
through stages such as formulating a search equation, defining criteria 
for inclusion and exclusion, locating and selecting the studies, 
extracting data, and analyzing and interpreting results (Uman, 2011). 
Articles included in the review were selected through a systematic 
multi-stage procedure, following the standard steps of the Preferred 

Reporting Items for Systematic Reviews and Meta-Analysis 
(PRISMA). PRISMA traces how a corpus of articles is built for a 
systematic review in a transparent, complete, and accurate way (Page 
et al., 2021).

Each article was thoroughly read, and its content was analyzed in 
two stages to filter and examine the most relevant content. First, each 
article was coded (‘yes’ or ‘no’) by the first author according to whether 
or not it dealt with one of the five specific PAAs and one of three KNs 
meant to guide progress, as proposed by UNESCO. Second, those 
articles with a positive code were read by the first author and discussed 
by the first and second authors until a consensus was reached on the 
insights provided toward the contribution of SL toward ESD goals via 
the PAAs and KNs. The third author conducted a comprehensive 
review of the consolidated information and provided feedback for 
incorporation in this second step.

3.1 Selection of articles

First, a comprehensive search for studies was performed on 
June 1, 2023, on the standard bibliographic database Scopus, 
searching with the equation [“Education for sustain*” OR 
“Sustainability education” AND “Higher education” OR 
“Universit*” AND “Service-Learning”] in title, abstract and 
keywords, from 1991 to 2022. This broad search included the terms 
“Education for Sustainable Development” or “Education for 
sustainability” to define the general area of study, and it narrowed 
the search to the higher education sector using “Higher education” 
OR “Universit*.” The term “Service-Learning” aimed to further 
narrow down the results to those related to SL. Excluding book 
chapters, conference papers, and conference reviews, this search 
led to a set of 33 article abstracts in Scopus. The same search for 
articles was undertaken on the Web of Science platform with the 
equation [TS = (“Education for sustain*” OR “Sustainability 

FIGURE 2

Vision, mission, action areas and targeted groups of ESD (adopted from UNESCO).
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education”) AND TS = (“Higher education” OR “University*”) 
AND TS = (“Service-Learning”)]. This search in TS (Topic) 
included title, abstract, author keywords, and Keywords Plus, and 
it yielded 27 results, but a closer look allowed us to identify two 
items as book chapters, and delete them, leading to a final set of 25 
articles. Removing duplicated entries from the results obtained 
from both databases, finally 34 articles were found to analyze ESD 
in HEIs including SL. Note that our corpus focused uniquely on 
articles, i.e., book chapters, conference proceedings, etc. 
were excluded.

To delimit the final set of studies to be included in this systematic 
review, eligibility criteria were applied on the condition that the study 
had to evoke one of the PAAs or KNs in the title, abstract, or keywords. 

All of them were found to potentially address at least one of the PAAs 
or one of the KNs. A PRISMA flow diagram based on Page et al. 
(2021) illustrates the selection of papers for inclusion and exclusion 
(Figure 4).

3.2 Qualitative content analysis

A full reading of the selected articles was performed to examine 
how the different PAAs and KNs were addressed by SL. To this end, 
criteria were established based on the guidelines of UNESCO and the 
definitions of the PAAs and the KNs (UNESCO, 2020), shown in 
Table 2.

FIGURE 3

Milestones in global policy efforts for ESD.
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4 Results and discussion

4.1 Integration of ESD concepts in the SL 
literature

All priority action areas except ‘Advancing policy’ and all key 
notions except ‘The Technological future’ are well addressed. Table 3 
presents results on articles that evoked one or more of the five PAAs 
and three KNs of the ESD program. We  did not attempt a rigid 
demarcation between all PAAs and KNs as we deemed it to be neither 
feasible nor advisable, as they also possess overlapping elements. For 
example, the PAA Empowering and mobilizing youth and the KN 
Transformative action (Individual Transformation) are highly 
correlated. While the first one seeks to “Create opportunities for young 
people to empower each other” and “Reach out to connect, mobilize 
(sic.) and engage young people toward increasing their participation 
in sustainable development action” (UNESCO, 2020, 32), the second 
one fosters a combination of some stages of transformation: 
acquisition of knowledge and information; critical analysis; 
experiential exposure; empathy & compassion and empowerment 
(UNESCO, 2020).

SDGs and national missions are covered, but the Global Action 
Programme is poorly addressed. Issues like unsustainable 
consumption patterns (Barth et  al., 2014) tied to SDG12, the 
COVID-19 health crisis (Asenjo et al., 2021) primarily associated 
with SDG3, and the carbon dioxide emissions in urban areas 
(Biberhofer and Rammel, 2017) connected to SDG11 and SDG13, 
exemplify specific sustainability challenges. Besides the SDGs, the 
DESD of UNESCO is addressed as a policy vision (Cebrián et al., 
2021). No direct reference to the Global Action Programme was 
found. Specific national spaces of deliberation have the potential 
to influence the adoption of improved pedagogical strategies. The 
Conference for the Rectors of Universities in Spain (CRUE, in 
Spanish) (Cebrián et  al., 2021) and the Deutsche UNESCO-
Kommission e.V in Germany (Hilger and Keil, 2022) serve as 
cases in point.

4.2 Rationale of SL

The dominant regimes in the HEI system are marked by traditional 
lecture-centric approaches in higher education that fall short of achieving 
important goals like civic engagement and nurturing global citizens (Love 
et  al., 2021). For example, in a region, universities may be  simply 
delivering employability or servicing the business-as-usual economy 
(Blewitt, 2010), or the curriculum may not be giving opportunities for 
students to understand the world, identify its problems and address them 
individually and collectively (Fals-Borda, 1987; Nussbaum, 2014; Deeley, 
2016). Teachers and management staff may have minor or no interest in 
sustainability, or teaching staff may need training or additional materials 
to teach about sustainability. Students may also be solely interested in 
getting a high-paid job rather than making the world better due to social 
expectations. The job prospects for those interested in promoting 
sustainability might be more constricted in a community. Thus, higher 
education has not yet fully integrate sustainability issues through a 
holistic, inter, and transdisciplinary approach, despite the DESD call to do 
so (Molderez and Fonseca, 2018).

In such a system, SL as a niche innovation can transform the existing 
HEI dominant regime characteristics through the integration of the 
following novel roles or practices:

 • HEIs become living labs for experimenting on sustainability issues 
(e.g., greening the campus), going beyond their traditional mandate 
(Deleye et al., 2019).

 • HEIs connect students with the community to create positive change 
through interdisciplinary collaborations and interactions with 
non-academic stakeholders (Helicke, 2014).

 • HEIs provide opportunities for students to apply classroom 
knowledge and develop leadership skills to serve the community in 
real-life settings (Ferdiansyah et  al., 2022) and grant students 
academic credits for actively participating in community projects 
(Tejedor et al., 2019; Preradović et al., 2022)

 • HEIs promote understanding sustainability issues as multi-layered, 
complex and value-based issues, and create capabilities in civic 

TABLE 1 Sustainability transition in education.

Concept Description

Macro-landscape pressures on HEIs
SDGs, SDG4, ESD for 2030, DESD & GAP programs, National Education Missions, Climate Change and Ecological 

Crises, Student unrest, Societal problems

Dominant regime actors in HEI system
HEIs, students, parents, academic staff at HEIs, non-academic staff at HEIs, firms, firm staff, NGOs, local and national 

public bodies and citizens

Bottom-up innovations to be introduced into HEIs Learner-centered, active and collaborative pedagogical approaches such as SL

Sustainability transition target of HEIs
SDG target 4.7 – To ensure that all learners in HEIs acquire the knowledge and skills they need to promote sustainable 

development by 2030.

Suggested pathways or priority action areas to 

achieve transition targets

1. Advance Policy for ESD in HEI

2. Transform learning environments of HEI

3. Build capacities of educators

4. Empower and mobilize youth

5. Accelerate sustainable solutions at the local level through the HEI community

Key notions or Guiding principles

1. Transform HEI staff and students in terms of knowledge, skills, attitudes and behavior.

2. Effectuate deep structural changes in the HEI system that will make its functioning more in line with sustainability goals.

3. Ensure that the evolving technology is being used well and its risks are clearly being understood and addressed.
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values, community partnership, and social change, all aimed at 
cultivating higher levels of civic engagement (O’Flaherty et al., 2011).

 • HEIs replace the traditional teacher-student hierarchy with 
students being involved as equal partners in both discussions and 
research projects (Deleye et al., 2019).

Note that these transformations in the present HEI dominant regimes 
require investment in all the priority action areas. Finally, SL is not viewed 
as a standalone initiative but as an integral component of a broader 
endeavor to transform universities into more responsible institutions. In 
this sense, SL is associated with University Social Responsibility (USR) 
(Cabedo et al., 2018). SL is also recognized as a science-society interface 
as it bridges the gap between the academic realm and the community or 
real-world, seeking interventions to address problems while educating 
students (Biberhofer and Rammel, 2017). SL also fulfills the learning 

mandate for students, as learning is most effective when it is 
transdisciplinary, intertwined with real-world issues, and the knowledge 
possessed by communities regarding sustainability (Barth et al., 2014; Van 
Wynsberghe, 2015).

4.3 SL as carrier of ESD

4.3.1 Drivers of integration of SL in university 
curriculum

4.3.1.1 Policy
Cebrián et al. (2021) illustrate the influence of the Spanish Ministry 

of Education on a university’s strategy in Spain, showing that policies 
stemming from landscape pressures can create opportunities for SL 

FIGURE 4

PRISMA flow diagram for identification of studies via databases and registers.
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innovations to a certain extent. The Ministry’s Strategy for 2015 
highlights the importance of social engagement and the improvement 
of universities’ capacity to aid the country’s social needs, advocating for 
the “development of a university programme that meets the values of 
quality and adequacy to the social context” (Cebrián et al., 2021, 491).

4.3.1.2 Integration of SL in teacher training
SL is frequently used as a didactic strategy in the field of teacher 

education at the undergraduate and postgraduate levels (Expósito, 
2017; Asenjo et al., 2021; Hilger and Keil, 2022; Martín-Sánchez et al., 
2022). This is a positive example of how HEI impact other levels of the 
education system, as these university students are likely to apply SL in 
schools in the future when they become teachers. SL was reported to 
have helped to show them that as aspiring teachers, they will be able 
to foster attitudes toward sustainability among their students 
(Expósito, 2017) and is seen as a way to successfully integrate the goals 
of sustainability into the education system (Cebrián et al., 2021).

4.3.1.3 Demand from educators for ESD/SL training
Teachers feel a need to “contribute to the training of 

professionals, specifically teachers, who in turn are committed to 

contributing to a more sustainable and socially just world” 
(Asenjo et  al., 2021, 9) and “to adapt to new and unforeseen 
needs” (Arnold, 2021, 112). Many university educators themselves 
tend to consider sustainability important in higher education 
(Busquets et al., 2021) and are starting to appreciate the manifold 
advantages of “a hands-on approach to learning” (Riley et al., 
2007, 176). They recognize in SL a strategy that aligns with 
the interests and motivations of students, enabling them to 
attain meaningful learning (Martín-Sánchez et  al., 2022). 
Due to this bottom-up demand, capacities of educators are 
being built.

4.3.2 Pathways of impact
The following are some of the most salient ways SL contributes to 

the key notions of ESD.

4.3.2.1 Behavioral change
Educators report the use of SL to design learning settings to 

foster sustainable consumption within the university (Barth et al., 
2014), to promote greater autonomy in eating for individuals with 
severe mobility limitations (Cabedo et al., 2018).

TABLE 2 Criteria for noting association with UNESCO’s PAAs and KNs.

Cluster Element Criteria

Priority action 

areas

Advancing Policy

 • Develop policies to systematically strengthen synergetic relationships between formal, non-formal and informal education 

and learning.

 • Integrate ESD into all policies that explicitly address the achievement of the SDGs

Transforming learning 

environments

 • Engage the local community as a valuable setting for interdisciplinary, project-based learning and action for sustainability.

 • Create enabling environments for educators to integrate the whole institution approach on ESD (e.g., placing emphasis on 

ESD among other competing priorities, allowing more flexibility, facilitating partnership).

Building capacities of 

educators

 • Include systematic and comprehensive ESD capacity development in pre-service and in-service training and assessment 

of teachers.

 • Be facilitators who guide learners through the transformation (employ innovative pedagogies to empower learners to 

become change agents).

Empowering and 

mobilizing youth

 • Create opportunities for young people to empower each other.

 • Reach out to connect, mobilize and engage young people toward increasing their participation in sustainable 

development action.

Accelerating local level 

actions

 • Provide capacity development for local decision-makers and opinion leaders as well as for the wider public.

 • Formal and non-formal education providers in the community should coordinate their programs so that together they 

address all SDGs and related local sustainability challenges in a coherent way.

Key notions

Transformative action 

(Individual 

Transformation)

 • Fosters a combination of some stages of transformation:

 ‐ Acquisition of knowledge and information;

 ‐ Critical analysis;

 ‐ Experiential exposure;

 ‐ Empathy & comparison;

 ‐ Empowerment.

 • Opens spaces to experiment with new “disruptive ideas.”

 • Promotes intergenerational lifelong learning taking place in the community.

 • Implements strategies also outside the school environment.

Structural changes 

(Societal Transformation)

 • Questions the relationship between economic growth and sustainable development.

 • Encourages to engage in political process or advocacy (e.g., for better regulations).

 • Contextualizes the approaches to the realities of target populations.

The technological future 

(Technological advances)
Fosters a critical perspective on the continuing relevance of ‘traditional’ sustainability values.

https://doi.org/10.3389/feduc.2024.1291669
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Álvarez-Vanegas et al. 10.3389/feduc.2024.1291669

Frontiers in Education 10 frontiersin.org

4.3.2.2 Well-being
Students express satisfaction upon realizing their own 

transformative potential (Expósito, 2017). Students feel rewarded by 
helping other people through their real-world projects (Kim, 2023). 
SL builds emotional involvement by bringing students closer to real-
world problems, developing their critical perspective on the problems 
and to see their actual impact, and recognizing the immediate 
importance of acting to solve them.

4.3.2.3 Attitudes
According to Asenjo et al. (2021), their findings demonstrate that 

SL’s pedagogical practices are linked to fostering pro-social attitudes 
among both teachers and students. In a different case, by engaging 
them in the real analysis of urban sustainability, “one student reported 
that tree surveying helped her to consider the absence of trees in 
urban areas” (Helicke, 2014, 298), exemplifying the development of a 
more positive attitude toward nature. Expósito (2017) report that a 
significant achievement of their SL work was the satisfaction many 
students experienced upon becoming aware of their own power of 
transformation. This aligns with the findings of Kawabe et al. (2013), 
who discovered that SL serves as a potent method for enhancing 
students’ civic engagement.

4.3.2.4 Competences
Students appreciate that SL builds competences that go beyond 

mastery of a body of knowledge (Arnold, 2021, 109). As one student 
who participated in an SL project commented: “normally the focus of 
the subjects is quite theoretical, and that is why I really liked the SL 
activity: because we  have identified the problems and we  have 
collectively discussed the possible solutions” (Expósito, 2017, 147).

4.3.2.5 Transformative action on students, teachers, and 
citizens

SL enhances discipline-specific learning and fosters students’ civic 
responsibility and teamwork skills, benefiting both the community 
partner and faculty members leading the projects (Kim, 2023). 
Gardening projects with school students (Cebrián et al., 2021) and 
co-creation of sustainable business model ideas for a cooperative 
(Hoveskog et al., 2018), among others, empower students to become 
change agents.

4.3.2.6 Structural change
In the Learning City initiative, a real-world urban sustainability 

problem was addressed in a project for each version of the program, 

such as the need to strengthen greenways and promote sustainable 
mobility via “multi-use corridor for pedestrians, cyclists, wheelchair 
users, skateboarders, and in-line skaters” (Van Wynsberghe, 2015, 
321). Helicke (2014) highlights how the product of an SL project 
influenced an urban forest master plan in the city of Saratoga Springs, 
in the United States. In this case, “students organized a community 
forum, wrote articles for the organization’s website and in  local 
newspaper, assessed alternative fleets and fuels, and compared city 
plans to help prepare a local climate action plan” (Helicke, 2014, 298). 
These are examples of how SL addresses the NK of Structural Changes 
by encouraging students to engage in political processes or advocacy, 
as shown in Table 2.

4.3.3 Drivers of impact of SL

4.3.3.1 University-based projects
SL can also Transform learning environments through university-

based projects, which work as a living laboratory accelerating changes 
toward sustainability in the university (Barth et al., 2014). Clark and 
Capps (2020) also provide an example of on-campus sustainability 
projects where three-to five-person student teams work with 
on-campus clients throughout the semester, researching client-posed 
questions and providing recommendations. This invites the reflection 
that a community can be defined and found at very different levels 
and scales.

4.3.3.2 Projects that have an immediate and visible impact
Sánchez-Carracedo and López (2021) illustrate a compelling 

instance of SL’s tangible and immediate impact. Students participate 
in a Reuse Workshop, where they repair and refurbish donated 
computers, which are then donated to social entities, such as NGOs, 
schools, and other non-profit organizations, both locally and in 
countries in the Global South. This computers-reuse program 
demonstrates positive transformations in fostering students’ 
professional and sustainability competences while significantly 
reducing electronic waste and providing valuable assistance to 
various NGOs.

4.3.3.3 Projects that address real local problems and 
involve the community

Real-world learning opportunities can contribute to the 
effects of university ESD on social sustainability by exposing 
students to real-world problems in practical settings, thereby 
enhancing students’ understanding of sustainability issues, 

TABLE 3 Number of articles addressing UNESCO’s priority action areas and key notions.

PAA or KN # Hits

PAAs

Advancing Policy 6

Transforming learning environments 29

Building capacities of educators 31

Empowering and mobilizing youth 33

Accelerating local level actions 32

KNs

Transformative action (Individual Transformation) 31

Structural changes (Societal Transformation) 31

The technological future (Technological advances) 5
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improving their problem-solving skills, and providing hands-on 
experience in applying knowledge for sustainability (Rey-Garcia 
and Mato-Santiso, 2020). Solutions are not created in isolation in 
the university and delivered as a service to the community; 
instead, they are developed based on the interaction with the 
experience and knowledge of community members (Barth et al., 
2014). Community forums are mentioned by Van Wynsberghe 
(2015), Montiel et al. (2021) as a means to include policymakers 
as partners. Such community initiatives also Accelerate local level 
actions. SL also addresses UNESCO’s Structural changes by 
inquiring about the possibilities for sustainable development in 
contexts of extreme poverty and tailoring approaches to align 
with the realities of target populations (UNESCO, 2020).

4.3.3.4 Motivated teachers
The intention of professors and their contacts with community 

partners is deemed relevant (Cabedo et al., 2018; Kim, 2023). The case 
illustrated by Kim (2023) is particularly noteworthy for underscoring 
the influence of educators’ personal drive and connections in involving 
students in SL projects. The professor maintained a close relationship 
with Ten Thousand Villages (TTV), a US-based fair-trade social 
enterprise that markets handcrafted products from disadvantaged 
artisan groups in over 35 developing countries, with which she had 
already developed projects. Given her established collaborations with 
TTV, she was aware of their needs and had identified how university 
resources and expertise could contribute to fulfilling them, and she 
also knew that TTV would be a suitable choice for an SL project due 
to its comprehensive coverage of the product development process. 
Thus, students of the Master’s Program of Global Product 
Development were tasked with the creation of innovative sustainable 
products for this social enterprise (Kim, 2023).

4.3.3.5 Inter-institutional collaboration
Cooperation mechanisms between institutions and external 

funding initiatives increase the possibility of applying pedagogical 
strategies such as SL in universities. Examples of collaboration 
included those between the Chemnitz University of Technology and 
Mittweida University of Applied Sciences (Arnold, 2021), the BINK 
project gathering six HEIs in Barth et al. (2014), Vienna University of 
Economics and Business, University of Natural Resources and Life 
Sciences, University of Vienna, Vienna University of Technology in 
the case of Biberhofer and Rammel (2017), the EDINSOST project 
bringing together twenty-seven Spanish universities in Busquets et al. 
(2021); Sánchez-Carracedo and López (2021); Tejedor et al. (2019), 
the action research project Green Innovation in Hoveskog et  al. 
(2018), RURASL in Preradović et al. (2022) and the Learning City 
project Van Wynsberghe (2015).

4.3.4 Obstructors of impact of SL
Two major challenges faced in SL projects are insufficient human 

capacities and difficulties in securing funding, both of which impede the 
development and implementation of new SL initiatives (Preradović 
et  al., 2022). Intensive sustainability courses incorporating SL 
experiences often demand more instructional resources than 
traditional lecture courses (Dvorak et al., 2011). A third challenge is 
the attitude of educators. For example, engineering educators in Brazil 
feel that using SL to benefit the local community for educational 

purposes might not be the responsibility of engineering. They argue 
that while the benefits of SL mentioned in the literature are not in 
question, the responsibility of engineering courses to facilitate this 
connection can be a subject of debate (Rampasso et al., 2020).

5 Discussion

The literature review confirms that SL can be a carrier of ESD, and 
investments in priority action areas will generate positive externalities 
between their outcomes. SL is most effective when the teachers are 
motivated, and the learning opportunity provided is transdisciplinary, 
addressing local problems while involving the community. A 
paragraph extracted from one of the reviewed articles clearly explains 
how SL as a niche innovation can transform the existing dominant 
HEI regimes while touching upon all PAAs and KNs to serve the 
goals of ESD:

“By working collaboratively with community partners [PAAs 
Community and Learning Environment] to identify local needs 
and to co-define project goals and methods [KN Structural 
changes], faculty members can expose their students [PAA 
Educators] to diverse sensitivities, disciplines, and worldviews, 
thereby aiding them in attaining a deeper appreciation for their 
impact [KN Transformative action and PAA Youth] as engineers.” 
(Riley et al., 2007, 191).

The term engineers can be  replaced with professionals for 
generalization purposes. No negative externality was noted in 
the literature.

In terms of the larger debates on sustainability transitions, SL is a 
tool to challenge the premise of endless economic growth and the 
profit/performance maximization focus of organizations: It is a 
suitable strategy to question to what extent economic growth and 
sustainable development are both possible. SL also addresses the 
tension between economic growth and sustainability in organizations. 
For example, the traditional business canvas (a business planning tool) 
can be  replaced by a flourishing business canvas that emphasizes 
social and environmental goals, incorporating the concept of 
flourishing, which considers not only stakeholders’ financial interests 
but also their social and environmental concerns (Hoveskog et al., 
2018). This of course triggers epistemological challenges in fields like 
marketing (Kemper et al., 2019).

Although the literature review confirms that integration of SL 
is viable and a good pathway to attaining ESD goals, there is still 
more that can be  done. To this end, we  propose the 
following improvements.

5.1 Refine and develop SL as a pedagogy

Although SL is regarded as a real-world learning strategy, it is not 
the only one: faculty and staff can incorporate various models, such as 
project-and problem-based learning and internships, to integrate real-
world learning opportunities into sustainability programs (Brundiers 
et  al., 2010; Tejedor et  al., 2019). SL is commonly employed in 
conjunction with Problem-Based Learning (PBL) (Expósito, 2017; 
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Cabedo et al., 2018; Kim, 2023). The concept of High Impact-Practices 
(HIP) echoes a comparable perspective on SL, emphasizing that their 
combined implementation yields a more significant impact than when 
used individually in a course (Love et al., 2021).

5.2 Gather more evidence and measure 
impact

Despite the imperative of measuring the impact of educational 
strategies to assess and enhance their efficacy, the success of SL 
programs is rarely discussed comprehensively with concrete 
numbers and indicators. Evidence of impact on action-related 
competences is quite sparse (Cebrián et al., 2021). Targets usually 
refer to a better performance of students (more knowledge 
acquired, for instance), but there is a need to explore the impact 
on sustainability competences, especially those with an action 
orientation that would be expected to be strengthened because of 
an increased civic engagement in more detail. The obstructors 
outlined in Section 4.3.4. are interconnected and might 
be  associated with the insufficient impact evaluation. Since 
impact evaluation requires specific knowledge about what to 
measure (particularly in terms of sustainability competences) and 
how to measure, the knowledge and capabilities of the evaluators 
will affect the assessment of SL impact. This is closely tied to the 
attitudes of educators, who may find it challenging to identify 
which sustainability competences can be assessed, and thus may 
respond reluctantly to this new and unknown task, especially if 
they are already burdened with other non-teaching activities and 
are not incentivized for pedagogical experimentation. 
Furthermore, funding difficulties directly impede impact 
evaluation, as the collection and analysis of data is a time-
consuming task, especially if the assessment includes qualitative 
and longitudinal approaches, as should be the case. Molderez and 
Fonseca (2018) applied an interesting approach to analyze the 
efficacy SL projects in HEIs to foster competences for sustainable 
development (). They analyzed the level of namely interpersonal, 
systems-thinking, anticipatory, normative and strategic 
competences. However, they recognize that a major limitation of 
their research is the absence of a pre-test. Martín-Sánchez et al. 
(2022) apply a pre-and post-test methodology on student-
teachers to test the effectiveness of teaching practices, but they 
were not focused on development of sustainability competencies. 
In sum, although the impact definitely seems to be  positive, 
further exploration is required to try to isolate the impact of the 
pedagogical approach (Dvorak et al., 2011). Additionally, while 
there was not a single case explicitly identified as a failure, the 
impact was not always similar. Indeed, Hilger and Keil (2022, 
427) conclude that these projects “can oscillate along the 
spectrum between ‘nice try’ and ‘valuable initiative’.”

5.3 Understand and make use of 
technology better

Rapid advancements in modern technology have led to a 
growing demand for information and communication technology 

(ICT) products and that their production necessitates substantial 
amounts of raw materials, including base metals, precious metals, 
and rare-earth elements, along with considerable energy 
consumption, resulting in greenhouse gas emissions. Thus, SL 
projects in HEI’s can be applied to the technology field, treating 
it as a sustainability issue to be addressed, as shown by Sánchez-
Carracedo and López (2021), who developed a computers reuse 
program following the SL principles.

Digital SL is proposed to offer a more extensive reach with 
the potential to impact global communities. The incorporation 
of SL into the digital realm creates opportunities to address 
digital citizenship and global responsibility, both of which are 
increasingly crucial aspects of civic life (Perkiss et  al., 2020). 
Digital SL can circumvent some common obstacles related to 
finding opportunities for students to contribute to local 
communities, but it also comes with its own set of limitations, 
including issues with connectivity or Internet access, as well as 
students’ need for support and guidance in the online space 
(Perkiss et al., 2020).

5.4 Increased research within the global 
south

SL experiences and analyses primarily originate from the 
Global North, with Spain (11) being the most frequently reported 
country, followed by the USA (6) and Germany (3). Other 
countries contributing to SL experiences and analysis include 
Austria, Belgium, Brazil, Canada, Croatia, India, Indonesia, 
Ireland, Japan, and Sweden. Additionally, there were cases where 
the analysis involved a combination of countries: one covered the 
USA and Costa Rica, another included Australia, Germany, South 
Korea, Colombia, and Scotland, and one more focuses on 
Australasia, Europe, and North America. In terms of disciplines, 
SL has been implemented across business, economics, teacher 
education, urbanism, geography, political ecology, and engineering. 
Collectively, the present analysis strongly underscores the 
importance of conducting SL research in the Global South with 
interdisciplinary approaches.

6 Conclusion

UNESCO’s agenda for ESD posits that to tip the balance toward 
sustainability transitions, education must focus on sustainability not 
only via content, but also through novel and effective pedagogical 
strategies. An examination of UN documents and the academic 
literature confirms that SL has the potential to help the HEI system 
transition toward ESD. However, the ESD agenda will advance 
significantly only if HEIs support a wider implementation of SL 
projects (or other closely related pedagogical strategies). While SL is 
not a silver bullet, it has the potential to transform both our cultural 
and ecological realities. SL can effectuate both internal transformation 
within HEIs and external transformation that addresses present 
societal problems.

The systematic review of the literature on SL reveals that it is 
mostly theoretical and centered on the Global North. While SL 
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programs align with the majority of the UNESCO framework 
components, HEIs are finding it challenging to implement them. 
Educators play a pivotal role in the implementation and unless 
they are trained and incentivized and this is systematized, not 
only SL but ESD may fail to transform learning environments. 
The three major challenges are insufficient educator capacity, 
funding, and educator attitudes. These can be addressed through 
university-based projects addressing local problems that have a 
visible impact, as well as collaboration with local communities, 
other institutions, and social enterprises.

Future research endeavors can explore at least six avenues 
that remained beyond the scope of the present article. For 
instance, grey literature and informal reports about SL initiatives 
can be examined. While prioritizing peer-reviewed literature is 
essential, it could also be interesting to comprehensively map SL 
initiatives and examine them in the light of the criteria used in 
this research. Then, it may be worthwhile to look more deeply 
into the relationships between the different characteristics of 
HEIs such as resources, governance, management styles, internal 
protocols etc. and the success of ESD integration. Moving 
forward, there is also an enormous need for reflection on 
practical strategies for overcoming the identified challenges in SL 
implementation within HEIs. This could involve exploring 
innovative training programs for educators, sustainable funding 
models, and strategies to enhance educator attitudes toward SL 
and ESD. Additionally, research could focus on developing 
frameworks for assessing the impact of SL on both internal 
institutional culture and external community development. 
Comparative studies across diverse global contexts could offer 
valuable insights into tailoring SL approaches to different cultural 
and educational settings. Finally, a more robust understanding of 
the practicalities of SL implementation and its long-term effects 
will contribute significantly to advancing the broader goals of 
ESD within the HEIs landscape.
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