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Abstract  
 

Education has been traditionally considered as a means to 

promote and disseminate sustainable development through the 

reorientation of the curriculum towards sustainability at all levels 

of the educational system. Higher Education Institutions take a 



Prime Archives in Sustainability: 2
nd

 Edition 

3                                                                                www.videleaf.com 

leading role in this process. However, they face several 

limitations, including their lack of training in the topic, which is 

complex and difficult to fit into disciplines to begin with. This 

paper presents the experience of the Working Group on 

Curricular Sustainability of the Faculty of Economics and 

Business of the University of Murcia (Spain), carried out within 

the framework of a pilot project of teaching innovation whose 

objective was the incorporation of sustainability in the Degree in 

Economics. In doing so, a Sustainability Competency Map was 

drawn up and open educational resources that enable students to 

acquire these competencies were developed. 
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Introduction  
 

According to the UN (see https://public.wmo.int/en/media/news/ 

2021-―make-or-break-year‖-climate-action, accessed on 30 July 

2021, based in the report The State of the Global Climate 2020, 

by the World Metereological Organization), 2019 was the 

second hottest year ever recorded and marked the end of the 

hottest decade (2010–2019) ever recorded. A 45% reduction in 

greenhouse gas emissions is needed by 2030 to avoid 

catastrophic warming. However, at present, countries are only 

willing to cut emissions by 1%. UN climate change experts are 

calling for immediate action and specific plans to address the 

emergency. 

 

Solving this problem, as well as other major social and economic 

challenges, involves not only mobilising large amounts of 

economic resources, but also raising awareness and educating 

society as a whole in order to understand the implications for 

human life on the planet if this is not achieved. In particular, 

according to previous studies, awareness of sustainability is 

rather low in the teenage years [1] and therefore, young people 

https://public.wmo.int/en/media/news/
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enter higher education with little knowledge and concern for this 

issue, hence the important role of universities in training and 

raising awareness of Sustainable Development (SD) among 

future professionals. Following the Rio+20 summit, several 

authors such as [2,3] have called for the inclusion of 

sustainability in most university activities as a mechanism to 

ensure the training of students in sustainable development. In 

that regard, Boeve-de Pauw et al. [4] demonstrated that 

education for sustainable development impacts student outcomes 

in terms of their sustainability consciousness. 

 

As a follow-up to the World Summit on Sustainable 

Development held in Johannesburg in 2002, the United Nations 

General Assembly adopted the resolution of the United Nations 

Decade of Education for Sustainable Development (ESD), which 

was ratified by UNESCO in April 2003. It includes in its 

programme the central role of education as a way to achieve 

sustainable development and highlights the need to reorient the 

curriculum towards sustainability. The main objective of the 

ESD Decade is specified in section II, heading 5 of UNESCO‘s 

own document: ―to promote education as a basis for a more 

sustainable human society and to integrate sustainable 

development into education systems at all levels‖ [5]. Some 

authors warn that many universities are becoming more market-

oriented and, therefore, consumer-centric policies and increased 

industry involvement in curricula are gaining more attention than 

sustainability pedagogy [6]. This trend led authors such as 

Lozano et al. [7] to call for integral implementation of 

sustainability, meaning that such sustainability should become 

apparent in most, if not all, university activities as a mechanism 

to ensure education for sustainable development. 

 

In this context, the professional development of teachers in 

education for sustainable development (ESD) has been 

considered as the priority of priorities. In fact, as Ferreira [8] 

said, UNESCO has insisted in recent years on the need to 

reorient teacher education towards sustainability [5,9–12] and 

make them facilitators of ESD. 
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To this end, the University of Murcia (Spain) has implemented a 

two-year project called ODSesiones [13], whose aim is two-fold. 

First, it intends to increase awareness of the Sustainable 

Development Goals (SDG) among university members and, 

second, it wants to exert an effective social impact by promoting 

intervention activities proposed by non-governmental 

organisations (NGO) and schools. As a result, more favourable 

attitudes towards the SDGs and a behavioural change among 

university members, and citizens in general, is expected [14]. 

 

As part of ODSesiones, the general objective of the so-called 

Aula 2030 programme (2030 Classroom) [15] is to create an 

interactive space where experts, professors, and students are 

given the opportunity to discuss the way of embedding 

sustainability into the curricula. So far, its main line of work is 

teacher training on sustainability, which has led to the 

organisation of nine introductory courses on Curricular 

Sustainability and two advanced courses. 

 

In a parallel way, encouraged by Aula 2030 principles on 

sustainable education, a group of lecturers from different areas of 

knowledge in the Faculty of Economics and Business of the 

University of Murcia participated, over the last two years, in a 

methodological proposal for the implementation of Curricular 

Sustainability in the Bachelor‘s Degree in Economics. Their aim 

was to initiate a process of change focused on an education 

oriented towards the principles of sustainable development, with 

the intention of extending it to the rest of the degrees in the 

Faculty. The work began as a pilot project within the framework 

of teaching innovation (), where one of its expected results is the 

implementation of a trainers training programme. This pilot 

project, entitled ―Elaboración de mapas de sostenibilidad, 

contenidos transversales básicos en sostenibilidad e 

instrumentos para la sostenibilización curricular en la Facultad 

de Economía y Empresa‖ (―Development of sustainability maps, 

basic cross-cutting content in sustainability and tools for 

curricular sustainability in the Faculty of Economics and 

Business‖), ran from 12 November 2019 to 30 September 2020, 

although the Working Group has continued to be involved in 

initiatives related to curricular sustainability. The project 
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objectives were: to design a sustainability map of the Economics 

degree; to associate competency learning outcomes with the 

SDGs; to identify and to elaborate contents in sustainability for 

each of the dimensions used in the sustainability map (economic, 

social, environmental, and holistic); and to diagnose the state of 

training needs in sustainability in teachers and develop and test 

training proposals. 

 

This training programme is currently in progress as a part of the 

Aula 2030, whose staff includes several members of the 

Curricular Sustainability Working Group of the Faculty of 

Economics and Business. The main instrument used to integrate 

sustainability into the curricula is the so-called Sustainability 

Competency Map (SCM) [16,17], which is based on the SCM 

for the Bachelor‘s Degree in Business Administration developed 

within the EDINSOST project. 

 

The basic sustainability competencies that students should 

acquire throughout their university education should be agreed 

when designing the SCM. As the literature review reveals, this is 

not an easy task, since there is not a general agreement on what 

the key competencies for sustainability in higher education 

actually are [18]. In this sense, the strategic role played by the 

Conference of Chancellors of Spanish Universities (CRUE) has 

been very convenient to our work, since the Conference agreed 

upon them in the document entitled Guidelines for the Inclusion 

of Sustainability in the Curriculum [19]. Consequently, we 

decided to apply the competency approach in this paper because 

of CRUE´s role on building the capacities and competencies on 

curricular sustainability carried out in Spanish universities. To 

work on these competencies, we provided a variety of Open 

Educational Resources (OER), a format in line with the 

UNESCO guidelines, which state that ―universal access to 

quality education is fundamental for the construction of peace, 

sustainable social and economic development, as well as 

intercultural dialogue‖ [20]. 

 

Therefore, this article aimed to contribute to the existing 

literature on the embedding of sustainability in Higher Education 

Institutions (HEIs) by sharing the experience of the Faculty of 
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Economics and Business at the University of Murcia. This 

experience is based on the use of the SCM as the fundamental 

instrument for integrating sustainability in the curriculum, which 

implied two main tasks: the adaptation of the degree of the 

Business Administration SCM to the curricular contents of the 

Economics Degree and the development of a wide range of 

learning resources in line with the UNESCO guidelines [20] to 

be applied in the classroom by teachers. 

 

In summary, this work will help to deepen the contribution of 

SCM and the OERs to the teaching-learning process; it will also 

serve as a starting point for embedding sustainability in other 

degrees, especially those related to Social Sciences, which can 

be of great interest for other researchers. 

 

This article contextualises our work within the existing literature 

on Curricular Sustainability in section 2. Section 3 describes the 

methodology followed for the development of the SCM and the 

OERs. Subsequently, section 4 reviews the OERs developed, 

while sections 5 and 6 are devoted to the discussion of the results 

and conclusions. 

 

Literature Review  
 

In this section, we are concerned with covering four main issues: 

changes in HEIs to address education for sustainable 

development; the importance of teacher training in embedding 

sustainability in the curricula; the competencies approach; and 

the design of educational resources that facilitate teachers‘ 

integration of sustainability in the curriculum. 

 

Changes in Higher Education Institutions  
 

Over the last three decades, HEIs have mobilised to integrate 

sustainable development into their traditional roles of research 

and expert education [21] into the so-called third mission of 

knowledge and technology transfer [22], and into any other 

campus activity [23,24]. UNESCO‘s role has been particularly 

relevant through the adoption of the Decade of Education for 

Sustainable Development (ESD) and its subsequent extensions 
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[11,12,25,26] The adoption in 2015 of the 2030 Agenda with 17 

sustainable development goals was the definitive impetus to 

include education as one of the cross-cutting goals to achieve 

sustainability [27]. Specifically, goal number 4 refers to ―Ensure 

inclusive and equitable quality education and promote lifelong 

learning opportunities for all”. 

 

Traditionally, the sustainable development approach in the 

higher education system (as Collazo and Granados mentioned 

[28], the process of adapting the curriculum towards 

sustainability has been referred to in different ways: curricular 

sustainability [19], sustainable curriculum [29], or curriculum 

reorientation [30]) has been embedded at one of the following 

levels: (a) research; (b) education; (c) institutional functioning; 

(d) community outreach; or (e) evaluation and reporting [31,32]. 

In education, these actions have focused on areas such as 

teaching methodologies that facilitate the embedding of 

sustainability, the identification and embedding of sustainability 

competencies in curricula, curricular content, specific teacher 

training and, in general, all aspects related to the reorientation of 

the curriculum towards sustainability. 

 

There are organisations, such as the Sustainable Development 

Solutions Network (SDSN), which do important work in 

disseminating HEI practices. It is a global initiative of the United 

Nations that mobilises expertise and resources from academia, 

civil society, and the private sector, providing solutions for 

sustainable development at local, national, and global levels 

[28]. Its publications [33,34] have been an obligatory reference 

to guide universities‘ progress towards sustainability based on 

the SDGs, and offer a compilation of experiences in universities 

around the world on their way to implementing the 2030 Agenda 

[35]. 

 

Likewise, over the last few years, numerous initiatives have 

emerged related to the embedding of sustainable development in 

HEIs through education [2]. Some seek to integrate sustainable 

development education into the university framework at a 

general level [36,37], while others propose more concrete 

solutions. Some examples are the proposals integrated into 
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specific subjects to develop students‘ professional ESD 

competencies [38–40] or proposals in which the university 

management team and teachers can develop professional ESD 

competencies by integrating sustainability into the curriculum in 

a concrete way [41]. Other initiatives focus on educator 

educational programs in sustainability [42,43], or analyse the 

presence of sustainability in terms of curricular content and 

competency training for students, teachers, and specific degree 

curricula [44]. 

 

A relatively new area contributing to a growing number of 

publications is the study of relevance, relationships, and possible 

strategies for achieving the SDGs in HEIs [45,46]. For instance, 

the evaluation of activities aimed at graduate students using a 

holistic rubric that measures their capacity to incorporate 

sustainability principles [47]; the design of specific courses for 

professors aimed at guiding the integration of ESD in the 

curriculum of university subjects [28]; or the provision of a 

multi-stakeholder framework (faculties, students, NGOs, private 

companies, public administration, professional associations, 

trade unions, etc.) for raising awareness among the university 

community and society in general [14]. 

 

The Importance of Teacher Training  
 

However, despite the importance of ESD and its close 

relationship with higher education, there are still major obstacles 

to its full integration in HEIs [48–50]. Some authors argue that 

―it is a concept that has not penetrated enough and has not done 

so equally, in all university disciplines‖ [48] or, it is not 

integrated into universities in a holistic way but 

compartmentalised, focusing only on some of the domains of 

sustainability [49]. Lozano [51] argued that ESD is still 

considered an innovative idea in most universities, and involves 

the adoption and institutionalisation of new concepts or ideas. 

However, these new ideas have not yet permeated all disciplines, 

university faculties, and managers, or throughout curricula. This 

is due to the existence of three types of barriers: (a) resistance 

based on lack of information; (b) resistance based on 
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psychological and emotional reaction to change; and, (c) 

resistance to change due to disciplinary rules [32]. 

 

One of the main obstacles is the limited frame of reference and 

the limited training that teachers themselves have in 

sustainability, which diverges from UNESCO‘s proposal on 

using university teacher training as a key strategy to achieve a 

sustainable society [9]. In this way, it seems appropriate to 

sustainability that teachers play a primary role in the 

implementation of this process and, therefore, teacher training is 

fundamental to move towards curricular sustainability. 

 

As Lozano [52] points out, ―educating educators‖ is a 

fundamental element for integrating sustainable development 

into the university system. It is therefore of utmost importance to 

identify those professors who are particularly sensitive to 

curricular sustainability and to direct training primarily to 

innovators, as they will serve as teachers for the group of 

laggards, who will be the last to integrate sustainability into their 

teaching [32]. Ultimately, the teacher, being at the centre of 

curriculum development, should, from the classroom and 

through the teaching method applied, lead the learning process 

towards sustainability. 

 

In response to the lack of teacher training, some projects have 

been launched. At the international level, the University 

Professors for Sustainable Development (UE4SD) project, 

launched in 2013 at the University of Gloucestershire and 

partner institutions, aims to support university staff to improve 

their ESD skills. The project focuses on establishing professional 

development approaches and opportunities that enable teachers 

to prepare students to understand and apply their professional 

and global responsibilities in sustainability. The project, funded 

by the European Commission under the Erasmus Academic 

Networks Lifelong Learning Programme (2013–2016), includes 

53 partners from 33 countries across Europe, grouped into four 

regional centres, and seeks to combine and share the experience 

of network partners in this area [53]. 
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At the national level, the EDINSOST projects, which are funded 

by the Spanish State R&D&i Programme, have provided 

important tools for the integration of ESD and the SDGs in HEIs. 

As stated in [16,17], their main objectives are the embedding of 

sustainability into the curriculum, the design of teaching and 

learning strategies for its implementation in the Spanish 

university context, and the evaluation of the sustainability 

competency level of current graduates in the Spanish university 

system. 

 

Thus, the first step in teacher training is to define clearly and 

accurately the sustainability learning outcomes of each Degree 

involved in the project, which are precisely defined in the 

Sustainability Competency Map. 

 

The Competency Approach  
 

A further aspect of learning concerns university students, who 

should acquire a series of competencies that enable them to 

develop specific profiles of their academic specialty, which 

would also provide a benchmark framework for assessing both 

learning and teaching effectiveness. The sustainability 

competencies that students should acquire throughout their 

university education should be central to the design of study 

programmes. Furthermore, the aim of the teaching staff should 

be to address the key competencies to enable students to 

effectively play the role of agents of change when they enter the 

labour market. 

 

Although there is no agreement on what the key competencies 

for sustainability in higher education actually are [18], we can 

define them as the set of knowledge, skills, and attitudes that 

enable the effective resolution of tasks and problems related to 

the challenges and opportunities posed by sustainability in the 

real world [54,55]. According to Benito Olalla and Merino [56], 

the delimitation of competencies for sustainability is given by 

the four pillars of lifelong learning according to the 

recommendations of the Delors Report [57] (learning to know, 

learning to do, learning to live together, and learning to be), to 

which is added a fifth pillar suggested by UNESCO, namely, 
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learning to transform oneself and society [58]. Moreover, some 

authors have developed a framework consisting of seven 

competencies in sustainability in the professional environment: 

systems thinking competency, foresight competency, normative 

competency, embracing diversity and interdisciplinary, 

interpersonal competency, action competency, and strategic 

management [59,60]. 

 

We decided to apply the competency approach in this paper 

because of the strategic role played by the Conference of 

Chancellors of Spanish Universities (CRUE) on building the 

capacities and competencies on curricular sustainability carried 

out in Spanish universities, where the degrees are designed using 

competencies. 
 

In [19], the CRUE recognised that higher education is a key tool 

for achieving SD and that the university should not limit itself to 

generating disciplinary knowledge, but also to preparing 

professionals to promote social change, using their knowledge to 

solve social and environmental needs. This implies progressively 

introducing new learning strategies that facilitate the student‘s 

training in sustainability and that make it possible to tackle the 

entire educational process in a holistic manner, considering how 

the student will interact with the economic, social, and 

environmental surroundings in their professional life. It is also 

important to highlight that curricular sustainability goes beyond 

the teaching of specific subjects; it involves introducing changes 

in the entire teaching-learning process, in competencies, 

methodology, content, assessment, and good practices [61]. 
 

As stated in [53], since 2008, the CRUE´s Curricula and 

Sustainability Working Group has been making progress in 

introducing sustainability into the university curriculum. This 

group consists of more than 20 universities, each one with a 

group of people working in this initiative, such as the Curricular 

Sustainability Working Group of the Faculty of Economics and 

Business at the University of Murcia. In this context, innovative 

teaching projects for building sustainability skills are being 

developed and implemented. One of the main activities is 

training academic staff, through a Teacher Training Course, 

Introduction to Sustainability in University Teaching, to be 

taught at any Spanish university by request. 



Prime Archives in Sustainability: 2
nd

 Edition 

13                                                                                www.videleaf.com 

The group offers a clear consensus on the competencies that 

should be integrated in all degrees, which were identified and 

formulated by the CRUE-Sustainability Sector Commission 

(CSCS). These appear for the first time in the document 

Guidelines for the Introduction of Sustainability in the 

Curriculum [19], published in 2005 and updated in 2012: 
 

 C1: Critical contextualisation of knowledge through the 

linking of social, economic and environmental issues on a 

local and/or global level. 

 C2: Sustainable use of resources and prevention of negative 

impacts on natural and social environments. 

 C3: Participation in community processes that promote 

sustainability. 

 C4: Application of ethical principles related to sustainability 

values in personal and professional behaviour. 
 

As it will be seen in the next section, based on these four cross-

cutting competencies, we built the SCM presented in this paper. 
 

Design of Educational Resources  
 

As mentioned above, the SCM stands out as one of the basic 

tools for integrating ESD into the university system, as it 

facilitates the identification of learning outcomes, i.e., what 

students are expected to know, understand, and be able to do at 

the end of a learning period [62]. Learning outcomes should be 

well defined in terms of knowledge, skills, and abilities achieved 

by the learner at the end of the process as a result of the 

participation in a particular set of educational experiences [63]. 

In this context, an appropriately designed set of learning 

resources would facilitate the student‘s achievement of these 

learning outcomes, making it a useful tool. 
 

Currently, there is a wide variety of OERs which are freely 

available to the educational community. The term was first used 

in 2002 by UNESCO, referring to “educational resources, 

enabled by information and communication technologies, for 

consultation, use and adoption by a community of users for non-

commercial purposes” [64]. Subsequently, several definitions 

have been given that qualify the idea of “open‖ [64–67], in the 

sense that they are resources that can be used or reused for 

teaching and learning, either entirely freely or, more often, under 



Prime Archives in Sustainability: 2
nd

 Edition 

14                                                                                www.videleaf.com 

a free intellectual property license that regulates the type of use 

that can be made of them. A widely accepted definition was 

provided by UNESCO in 2015: “educational resources that are 

openly available for use by educators and students, without an 

accompanying need to pay royalties or license fees” [68,69]. 
 

OERs encompass a wide variety of resources, from small pieces 

of learning support (videos, readings, multimedia applications, 

illustrations, podcasts, curriculum maps, etc.) to complete 

courses. Given the increasingly digital society in which we live, 

they are often associated with digital materials [70]. To 

encourage the use of these resources, it is advisable to place 

them in easily accessible repositories [65], and it is 

recommended that their adaptation be designed with tools that do 

not involve a very high level of difficulty [66]. 
 

OERs are thus a relatively new way of sharing knowledge and 

improving the quality of teaching and learning, and are very 

useful for advancing the achievement of Sustainable 

Development Goal 4 and, in general, for working on the other 

SDGs [71]. However, although its growth has been exponential 

in recent years, difficulties have also been encountered, such as 

the lack of involvement of some institutions or groups and the 

need to update the materials over time [72]. 
 

Materials and Methods  
 

Over the last two years, a group of Faculty of Economics and 

Business (University of Murcia, Spain) lecturers have 

participated in the methodological proposal for the 

implementation of Curricular Sustainability in the Degree in 

Economics. The work began as a pilot project within the 

framework of a call of teaching innovation whose final objective 

was that Economics degree graduates acquired the necessary 

competencies to make decisions and carry out their professional 

activities from the perspective of sustainability. 

 

With this aim, in November 2019, a Working Group of 10 

associate professors from different branches of knowledge was 

formed, motivated by and experienced in teaching subjects 

related to sustainability. Not only the variety of branches of 

knowledge (Economic Theory, Applied Economics, Quantitative 
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Methods, Business and Marketing, and Corporate Social 

Responsibility), but also the fact that many of them are involved 

in the management team of the Faculty of Economics and 

Business as well as of the University, makes it easier to embed 

the sustainability in both the faculty and the university. 

Moreover, four of them are members of the EDINSOST project, 

which is focused on sustainability issues. 
 

The idea was to establish guidelines that would serve as a 

foundation for the teaching staff when developing their own 

activities, providing them with tools that would facilitate the 

inclusion of sustainability in the teaching guides of their 

respective subjects. We started with the Bachelor‘s Degree in 

Economics, but the work will be extended to the rest of the 

degrees. We followed [16,17], where the origin, evolution, and 

main elements that make up the sustainability competency map 

(SCM) were established. The SCM for the Business 

Administration degree developed within the EDINSOST1 

project [73] was taken as a reference point to elaborate the SCM 

for the Economics degree. The group had periodic meetings 

during three months to discuss the content of the map by taking 

into account the specific characteristics of the degree in 

Economics. In particular, the specific competences and learning 

outcomes in sustainability that a graduate in economics should 

develop were determined. 
 

The development of a competency map is key to the optimal 

development of ESD in the university system, as it provides a 

methodology to effectively integrate professional competencies 

in the curricula. It helps to know which aspects need to be 

improved and which training students need to acquire in order to 

advance in the knowledge and application of sustainability 

competencies. This map is the main element from which teachers 

identify the knowledge, skills, and attitudes needed to acquire all 

sustainability competencies. 

 

The result was designed to be a double-entry matrix describing 

the performance of each competency in the subjects of a degree 

programme. The rows of the map were defined on the basis of 

the four competencies related to sustainability established by the 

CRUE (C1–C4, see Section 2.3), analysing them from the 

perspective of the three dimensions of sustainability (economic, 
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social, and environmental) and from a holistic point of view. In 

fact, the C2 competency was the only one that related in the 

mapping to the three dimensions of sustainability in addition to 

the holistic view, while the remaining competencies dealt only 

with sustainability in a holistic way. 
 

For each dimension, one or more units of competency were 

defined, as shown in Table 1. The unit of competency is the 

minimum aggregate of professional competencies, which can be 

recognised and partially accredited. Each unit of competency 

was associated with learning outcomes and activities necessary 

for its acquisition [74]. Expressions such as ―competency 

analysis‖, ―competency certification‖, ―key competencies‖, and 

―units of competency‖ are indicators of a training and an 

assessment of personal qualities, skills, or knowledge necessary 

for the exercise of a profession [75]. 
 

In contrast to competencies, which are general statements about 

the knowledge, skills, and behaviours to be achieved by learners, 

learning outcomes are specific statements that, for a given 

competency, describe exactly what a learner should know or be 

able to do in a measurable way [76]. A hierarchical approach 

based on a simplified version of Miller‘s Pyramid taxonomy [77] 

was used to integrate competencies into the degree subjects. This 

defines four domain levels of competency: knowing, knowing 

how, demonstrating, and doing. Given the subtle difference in 

many cases, the demonstrating and doing levels were combined 

into one [17]. 
 

Once the SCM for the Bachelor‘s Degree in Economics was 

determined, the second step of the project was to build a series of 

open educational resources to cover the different units of 

competency, bearing in mind the course and the subject of the 

students to whom they were addressed. This task was 

approached in groups of two, which involved the design, review, 

and search in repositories of OERs. Proposed OERs are 

presented in the following section. 
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Table 1: Sustainability Competency Map of the Bachelor‘s Degree in Economics. 

 

Comp. Dimen

sion 

Competency Unit Domain level 

1. Know 2. Know How 3. Demonstrate and Do 

C1 H 1. The student has a state-of-

the-art perspective and an 

understanding of social, 

economic, and environmental 

problems at local and global 

levels. 

1.1.1. Knows the main causes, 

consequences, and solutions proposed in the 

literature regarding social, economic, and 

environmental problems, both locally and 

globally. 

1.2.1 Analyses the various 

dimensions of sustainability when 

solving a specific problem. 

1.3.1. Identifies the main causes 

and consequences of a problem 

related to sustainability, and is able 

to relate it to known problems and 

previously applied solutions. 

2. The student is critical, 

creative, and innovative. They 

are able to identify 

opportunities to improve 

organisations to contribute to 

the development of more 

sustainable processes and 

products. 

2.1.1. Knows the concepts and strategies of 

innovation and creativity applied to 

organisations. 

2.2.1. Understands the methods and 

techniques of innovation and idea 

generation and knows how to use 

them. 

2.2.2. Critically reflects on new 

ways of innovating in organizations. 

2.2.3. Detects opportunities to 

improve the sustainability of 

products or processes in the market. 

2.3.1. Brings new ideas and 

solutions that allow organisations to 

be more sustainable. 

C2 EV 3. The student takes into 

account the environmental 

impact of policies, programs, 

and projects within their 

professional field. 

3.1.1. Knows the concepts of reusing and 

recycling, and how to reduce the use of 

natural resources. 

3.1.2. Is familiar with the life cycle of 

products and the concept of ecological 

footprint, and how to minimise the 

generation of waste. 

3.1.3. Is familiar with indicators to measure 

the environmental impact of a project in 

their professional field. 

3.2.1. Understands the 

environmental costs of economic 

and business activities from a local, 

national, and global perspective. 

3.2.2. Is capable of measuring the 

environmental impact of projects in 

their professional field. 

3.3.1. Takes into account the 

environmental effects of the 

products and services in the 

economic and business projects in 

which they participate. 

3.3.2. Is able to calculate the 

ecological footprint of economic 

and business projects. 

3.3.3. Includes in projects 

indicators to measure effects from 

the resources used. 

3.3.4. Is able to optimise the 

environmental impact of their 

professional activity. 

S 4. The student can identify 

social repercussions of 

economic and business 

decisions and can propose 

sustainable solutions. 

4.1.1. Knows the problems associated with 

social justice, equity, equality, diversity, 

and transparency in their professional field. 

4.1.2. Is aware of the social repercussions of 

economic and business decisions. 

4.1.3. Is familiar with indicators that 

measure inequalities and describe other 

social impacts of a project in their 

professional field. 

4.2.1. Is able to assess whether a 

project in their professional field 

contributes to improving social 

welfare.   

4.2.2. Understands the social costs 

of economic and business activities 

from a local, national, and global 

perspective. 

4.3.1. Is capable of optimising the 

social impact of their professional 

activity. 

4.3.2. Takes into account social 

justice, equity, equality, diversity, 

and transparency in their decision-

making processes. 

4.3.3. Includes in their projects 

indicators to evaluate impact on 

social welfare. 
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EC 5. The student is able to 

manage organisations‘ material, 

economic, and human resources 

in a sustainable way. 

5.1.1. Knows the basic concepts about 

sustainable management of material, 

economic, and human resources in 

organisations. 

5.1.2. Knows the economic repercussions of 

decisions for management (sustainable or 

not) of resources. 

5.2.1. Understands the principles of 

sustainable management of 

material, economic, and human 

resources in organisations. 

5.2.2. Analyses real cases of 

resource management from an 

economic perspective. 

5.2.3. Understands the economic 

consequences of resource 

management. 

5.3.1. Is capable of making 

sustainable economic decisions. 

5.3.2. Is capable of planning, 

monitoring, and evaluating 

sustainable policies, programs, and 

projects in their professional field. 

5.3.3. Applies sustainable 

techniques and indicators for the 

management of material, economic, 

and human resources. 

H 6. The student is able to design, 

coordinate, and carry out 

specific professional actions 

that respect the social, 

economic, and surrounding 

environment. 

6.1.1. Is familiar with the relationship 

between social justice, resource reuse, and 

the economy, both in the private and public 

spheres. 

6.1.2 Knows about new economic 

approaches that integrate the principles of 

sustainability (circular economy, social, and 

solidarity economy, etc.). 

6.1.3. Is familiar with the principles of 

respect for the social, economic, and 

surrounding environment in their 

professional field. 

6.2.1. Is capable of assessing the 

impact of products and services on 

society and on the sustainability of 

the planet. 

6.2.2. Knows how to assess the 

economic viability of a project and 

whether it is compatible with the 

environmental and social aspects of 

sustainability. 

6.2.3. Knows how to apply 

sustainability strategies in 

production, distribution, 

consumption, and recycling. 

6.3.1. Designs, organises and 

carries out specific professional 

actions taking into account the 

environmental, social, and 

economic aspects of sustainability. 

6.3.2. Includes in their projects 

indicators that comprehensively 

evaluate the sustainability of these. 

C3 H 7. The student identifies when 

the sustainability of a policy, 

program or project can be 

enhanced through collaborative 

community work. He or she 

responsibly performs 

collaborative work related to 

sustainability. 

7.1.1. Knows the concept of collaborative 

community work and its implications for 

the transformation of society. 

7.1.2. Is familiar with examples of projects 

that have successfully implemented 

community collaborative work in their 

professional field. 

7.1.3. Knows the collaborative work tools 

that can be applied in their professional 

field. 

7.2.1. Is capable of assessing the 

social, environmental, and 

economic implications of a project 

that includes collaborative 

community work.   

7.3.1. Is able to use collaborative 

work tools in their professional 

field. 

C4 H 8. The student acts according to 

the deontological principles 

related to sustainability.  

8.1.1. Is familiar with the deontological 

principles related to sustainability. 

8.1.2. Is familiar with the existence of laws 

and regulations related to sustainability in 

their professional field. 

8.1.3. Is familiar with the concept of 

corporate social responsibility (CSR). 

8.2.1. Identifies and critically 

analyses the implications of 

deontological principles related to 

sustainability in their professional 

field. 

8.3.1. Respects and upholds the 

deontological principles related to 

sustainability. 

8.3.2. Is capable of proposing 

solutions and strategies to promote 

projects coherent with the 

deontological principles related to 

sustainability. 

Adapted from [16,17], C1, C2, C3, C4 CRUE competencies in sustainability in Section 2.3, EV: environmental; S: social; EC: economic; H: holistic. 
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Results  
 

OERs developed in the context of the aforementioned teaching 

innovation project constitute the first step in the development 

and identification of materials that help teachers of the 

Bachelor‘s Degree in Economics to integrate sustainability 

competencies. Most of them are original, but nevertheless some 

reused other existing OERs according to the corresponding 

Creative Commons license, following the philosophy of these 

types of materials. It is important to point out that many of these 

resources were tested in class by the lecturers involved in the 

working group and could be used in many of the subjects that 

make up the economics degree. 

Each OER is organised into three sections (identification, design, 

and additional information), as can be seen in Table 2. 

 
Table 2: Structure of the Open Educational Resources for the Bachelor‘s 

Degree in Economics. 

 
TITLE 

1. IDENTIFICATION 

Competency 

Dimension 

Competency unit 

1. KNOW 

2. KNOW HOW 

3. DEMONSTRATE + DO 

2. DESIGN 

OBJECTIVES 

STATEMENT 

STUDENT ACTIVITIES 

METHODOLOGY 

3. ADDITIONAL INFORMATION 

REFLECTION QUESTIONS 

SUPPORTING MATERIALS AND OBSERVATIONS 

 

The identification section provides information on the 

transversal competencies of Sustainability that are worked on 

from those proposed by CRUE [19]; the dimension of the 

competency (social, economic, environmental, holistic); the unit 

of competency of the SCM in Economics; the levels of 

competency knowing, knowing how, demonstrating and doing); 
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and the Sustainable Development Goals associated with this 

activity. 

 

The design section details the objectives to be pursued, the 

statement, the activities to be carried out by the students, and 

information about the methodology to be used. Finally, the 

additional information section describes reflection questions to 

be answered by the learner, material needed for the 

implementation of the activity, and any other information, such 

as the subjects in which the activity can be developed. 

 

Particularly relevant is the information on methodological 

strategies provided in the design block, as the choice of the most 

appropriate pedagogical methodology to achieve a certain end is 

fundamental [78]. Several authors [31,79–84] proposed different 

methodologies to develop sustainability competencies, such as 

brainstorming, case studies, teamwork, gamification, project and 

problem-based learning, or the use of videos and puzzles. 

Lambrechts et al. [85] considered that methodologies for 

working on sustainability competencies can be of three types: 

participative and interactive methods (discussion groups, 

simulation, etc.), action-oriented methods (service learning, etc.), 

and research methods (problem analysis, case studies, etc.). The 

following didactic strategies were used in our resources, 

considered by Tejedor et al. [84] as the most relevant for 

addressing sustainability competencies at the university level: 

problem-based learning, service learning, simulation games, case 

studies, and project-based learning. 

 

The OERs and other information about the innovation project 

developed by the working group have been published in the 

DIGITUM repository of the University of Murcia [86]. In 

particular, the English version of these OERs can be download at 

hdl.handle.net/10201/111221 (accessed on 30 July 2021). Figure 

1 represents an example of OER. 

 

 

 

 

 

hdl.handle.net/10201/111221
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ECONOMIC GROWTH II 

1. IDENTIFICATION 

Competency C2. Sustainable use of resources and 

prevention of negative impacts on the 

natural and social environment. 

Dimension Holistic 

Competency unit 3, 4, 5 and 6   

1. KNOW 4.1.2., 5.1.2., 6.1.2. 

2. KNOW HOW 3.2.1., 4.2.2., 5.2.3.  

3. DEMONSTRATE + DO  

ASSOCIATED SDGS SDG 4, SDG 8, SDG 10. 

2. DESIGN 

OBJECTIVES The objective is to make students aware 

of the implications of economic 

growth for human development, as 

well as other economic issues directly 

related to the well-being of citizens. It 

is also important for them to be aware 

of other models of economics or less 

orthodox theories of 

growth/development. 

STATEMENT The topics of the videos will be about 

the relationship between the concepts 

of growth/development of 

countries/people and other concepts 

such as inequality, equity, poverty, 

human capital, as well as other less 

orthodox economic conceptions such 

as the economics of the common good 

and economic degrowth. Other groups 

can also be assigned topics related to 

the SDGs and the role students can 

play in achieving them (in the first 

years) and professionals in the 

relevant field in the last years. 

Possible topics for videos include the 

following: 

− Do we care about equity? 

− Growth, inequality and poverty 

− Is foreign aid the solution to 

global poverty? 

− Investing in human capital and 

its relationship to economic 

growth/development 

− The economics of the common 

good and economic 

development 

− Natural resources, environment 
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and economic growth 

− Technological progress and 

economic growth 

− Economic degrowth 

− The SDGs and the university: 

what role students can play in 

achieving them. 

− The Sustainable Development 

Goals. Key challenges for 

developed and developing 

countries 

STUDENT  

ACTIVITIES 

In the making of the video, all the 

members of the group should be seen 

at some point. The video itself should 

be no less than three minutes and no 

more than 10 minutes long. 

Alternatively, a standard oral 

presentation based on a power point 

type audiovisual file can be chosen. 

METHODOLOGY Case study based on the elaboration of 

videos by teams of 3 or 4 people 

(depending on the size of the group) 

which will later be presented in class.   

3. ADDITIONAL INFORMATION 

REFLECTION 

QUESTIONS 

The questions should be aimed at 

making them aware of the advantages 

and disadvantages of economic 

growth and to reflect on how they 

could be solved. 

SUPPORTING 

MATERIALS AND 

OBSERVATIONS 

Each of the topics would have a 

document associated to it that can be 

consulted to facilitate the process of 

searching for information on the 

Internet or in the textbooks 

themselves. 

 
Table 3: Example of Open Educational Resource for the Bachelor‘s Degree in 

Economics. 
 

In order to clearly highlight the mean features of the 20 proposed 

OERs, Table 4 shows their relationship with the four 

sustainability competencies established by CRUE [19], as well 

as with the suggested teaching methodologies and the different 

SDGs 
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Table 4: Features of Open Educational Resources for the Bachelor‘s Degree in Economics. 

 

OER Title Competencies Teaching Methodology SDG 
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S
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S
D
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1
3
 

S
D
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1
6
 

S
D

G
1
7
 

Different wages                    

Economic growth I                     

Economic growth II                      

Entrepreneurship                    

Environmental and social costs I                    

Environmental and social costs II                      

Environmental and social cost III                    

Ethical principles I                    

Ethical principles II                    

Human Rights and Transnational 

Corporations  
                   

Inequality                    

International Climate Negotiations                    

Labor Market Indicators                    

Nutrition, Sustainable Agriculture 

and Fair Trade 
                   

Optimisation                    

Personal consumption I                    

Personal consumption II                    

Poverty                    

Raising Awareness SDGs trough 

Service Learning 
                   

The Story of Stuff                    

TOTAL 3 17 2 6 5 1 3 10 1 4 1 2 11 1 5 6 1 2 2 
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Discussion  
 

As proposed by UNESCO [87], education for sustainable 

development should provide students with knowledge, skills, and 

values to carry out responsible actions with the environment. It 

should be remembered that Education for Sustainable 

Development is based on a student-centered pedagogy so that 

students should take responsibility for the environmental 

contents they are taught and be enabled to generate changes 

towards the construction of a more sustainable world. 

 

The critical role of universities in sustainability have been 

widely recognised [2,3,19], also with international declarations, 

as the Graz Declaration on Committing Universities to 

Sustainable Development [88] or the Rio+20 Higher Education 

Initiative [89]. However, degrees like Economics remain more 

market-oriented and profit maximising than sustainability 

pedagogy [6]. This fact led authors such as Lozano et al. [7] to 

call for integral implementation of sustainability. 

 

Although many efforts to incorporate sustainable development 

into HEI have been made [35–37,90], they tended to be 

compartmentalised [48,49], as they focused on specific domains 

instead of adopting a holistic view. An additional problem is that 

university teachers lack adequate training in sustainability and, 

although much has already been written about this training 

[5,9,10,52], it is still an unresolved issue in universities [10,55]. 

 

In response to these gaps, some lecturers from different 

departments of the Faculty of Economics and Business at the 

University of Murcia, trained in curricular sustainability, set up a 

working group. The intention is to establish the bases that will 

facilitate the introduction of sustainability for the rest of the 

teachers in our faculty in the daily practice of the subjects they 

teach in the different degrees and postgraduate courses. 

 

To this end, the first step was to draw up a sustainability 

competency map for the Bachelor‘s Degree in Economics, based 

on those by EDINSOST for the Degrees in Engineering and 

Business Administration and Management, adapting the 
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vocabulary to that of the Social Sciences and incorporating new 

learning outcomes more appropriate to the comprehensive 

education that economists should achieve. 

 

Based on the competence map, a variety of curricular materials 

with different degrees of complexity were designed as the result 

of the effort and experience of the teachers involved in the 

project. Most of them have been tested in the subjects taught by 

these teachers, with a magnificent acceptance by the students, 

and all of them have been discussed in various working 

meetings. By including different teaching methodologies, 

considered to be the most appropriate for addressing 

sustainability competences, these resources facilitate learning to 

students, who not only acquire the competences of the subject, 

but also their sustainability consciousness, in line with Boeve-de 

Pauw et al. [4]. 

 

The OERs proposed in this work constituted a diverse and 

versatile set of materials, which can be exported with confidence 

to a wide range of subjects in different areas of knowledge 

without the need for great effort, facilitating the incorporation of 

sustainability into other degrees, especially in Social Sciences. 

 

Specifically, in the degree in Economics, the syllabi of most 

subjects are far from being concerned with sustainability, but 

with the implementation of the activities proposed in the OERs, 

the teacher will be able to propose practices that bring the 

student closer to this reality. This practice can facilitate 

coordination between teachers, both vertically and horizontally, 

following the same model of how the resources have been 

developed within the working group. Moreover, as they are 

published in open access, they can be easily accessed by any 

teacher interested in incorporating sustainability into their 

activity. Our conviction is that these materials could contribute 

to the creation of a learning community where successful 

experiences can be shared and materials can benefit from the 

collaboration of other teachers who could add improvements. 

 

Although curricular sustainability is a research topic widely dealt 

with in the literature, there are very few works that draw up 
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sustainability competence maps for university degrees, and none 

of them propose training activities with the level of detail of the 

OERs described in the results of this work. 

 

Conclusions  
 

Reduce, recycle, and reuse promotes new business models that 

impact both economy and society. Therefore, it is necessary to 

incorporate into current curricula educational practices 

facilitating the learning of ―the knowledge and skills needed to 

promote sustainable development‖ [91]. 

 

On the basis of this need, we provided a guide to introduce 

sustainability competencies in the Economics degree by creating 

a SCM together with a series of learning resources that can help 

teachers to include sustainability contents in their teaching 

practice. The practical resources proposed in this paper might 

serve as a base model to implement sustainability in an easy 

way. The OERs include the SDG associated with each activity, 

the objectives to be pursued, the statement, the activities to be 

carried out by the students, the methodology to be used, the 

reflection questions to be answered by the learner, the material 

needed for the implementation of the activity, and any other 

information. 

 

This proposal can be useful to researchers for the following 

reasons: first, it presents a basic guide (competency map) to 

systematically introduce competencies in sustainability in the 

Degree in Economics, identifying the learning outcomes 

associated with each competency; and, secondly, it offers a wide 

range of learning resources to be applied in the classroom by 

teachers. Although it is focused on the Economics Degree, the 

map is easily transferable to other universities and faculties and 

the resources can be used in a wide range of subjects of other 

social science degrees. 

 

Nevertheless, this work was not absent of limitations. The OERs 

can be completed with the introduction of new aspects, such as 

how to evaluate the student‘s work, and a time estimate (inside 

and outside the classroom) to complete the proposed activities. 
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They could also include the learning objectives proposed by the 

UNESCO related to each SDG. 

 

This educational paradigm change we called upon cannot be 

implemented without the necessary commitment of all 

professors, because the integration of sustainability in the 

academic environment implies an additional effort and extra 

motivation. They not only have to make changes in the contents, 

but also in the teaching methods, in order to generate training 

activities that allow the development of competencies in 

sustainability. 

 

In this sense, our contribution can be a starting point to 

accomplish this. Moreover, given the difficulty of involving 

teachers in this arduous task, a further line of research would be 

to analyse how to encourage them to engage in this 

transformation, not only in the areas of economics and business, 

but in any other area of knowledge. 

 

In this line, the next action in the working group is to implement 

a workshop where the resources can be worked out with other 

staff, in order to facilitate the spread of sustainability 

competencies among students. Indeed, it is crucial that students 

become aware that sustainability is a new paradigm in which 

environmental, social, and economic aspects must be balanced to 

achieve a development that allows a better quality of life without 

putting future generations at risk. 
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