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ABSTRACT 

This research provides a case study of how experiential learning 
opportunities provided by a Master of Science program in Sustainable 
Energy Development (SEDV) helped to achieve four Sustainable 
Development Goals (SDG) in a developing country via the partnering goal. 
It illustrates how drawing on the complementary characteristics of 
existing educational principles led to the development of a framework that 
built competent leaders in sustainability. Concurrently, the related 
experiential learning project realized economic growth, improved the 
quality of life and minimized the impact to the environment. We analyze 
the achievement of sustainability leadership and learning competencies of 
the students involved in a project that incorporates the SDGs under the 
umbrella of experiential learning theory and the four different knowledge 
domains necessary to achieve sustainability: declarative, procedural, 
effectiveness, and social. To effect change, the University of Calgary 
partnered with community organizations in both developed and 
developing countries to provide a solar Power Hub in a remote area of 
Burkina Faso, Africa, called Pâ Village. The Hub’s clean energy allowed a 
women’s cooperative to move from manual labour to the mechanical 
grinding of shea nuts in the manufacture of cosmetics and toiletries. Using 
a qualitative storytelling and theory-seeking approach coupled with semi-
structured interviews of the student researchers (focus group discussion), 
this case study demonstrates how a framework of experiential learning 
coupled with the different knowledge domains produced change agents in 
a group of SEDV students. Several general principles are derived from the 
case study for other educators to use in similar educational applications. 
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INTRODUCTION 

The concept of sustainability requires a systems-based approach that 
recognizes interactions among the pillars of sustainability (economic, 
environmental, and social). This comprehensive approach is required to 
understand and solve the global challenges of poverty, climate change, loss 
of biodiversity, urban sprawl, and water scarcity. These challenges are 
interrelated in complex ways and therefore require solutions generated 
by the integration of multiple specializations, subjects, and disciplines 
[1,2]. To solve our sustainability problems, we need to use knowledge to 
derive solutions that protect the environment while strengthening 
communities and promoting prosperity [3]. The authors of this case study 
cover the three pillars by providing a student perspective on how 
knowledge was used to independently, as well as collectively, derive 
renewable energy solutions that strengthened a community by 
economically benefiting a 100-member women’s cooperative. The United 
Nations’ vision of the Sustainable Development Goals (SDGs) transforming 
global development despite sustainability challenges [4] inspired the 
authors to use the goals as a measure of success. The SDGs strengthen 
collective action [5] which is an impetus for interdisciplinary knowledge 
sharing.  

The aim of this paper is to provide evidence that an interdisciplinary, 
experiential approach will help achieve the SDGs and, at the same time, 
develop leadership and learning competencies when universities work in 
partnership with non-government organizations (NGOs) and industry 
advisors. We answer the following question:  

How can graduate research projects, which allow for diverse 
experiential learning, lead to SDG transformative action, develop 
learning competencies, and build leadership qualities through 
university, NGO, and industry partnerships? 

There is a consensus that the traditional form of education does not 
lead to transformative action regarding sustainability, and this is 
attributable to curriculums designed on the assumption that knowledge 
automatically triggers action [6]. Time and again, the assumption of 
knowledge causing action has been proven wrong.  

In a Learning Revolution article, Orr [7] contributed to the growing 
concern with traditional learning with the following comment: 

“…the way learning occurs is as important as the content of particular 
courses. Process is important for learning. Courses taught as lecture 
courses tend to induce passivity. Indoor classes create the illusion that 
learning only occurs inside four walls isolated from what students call 
without apparent irony the ‘real world’” [7].  

Therefore, new methods are required in the “pursuit of knowledge and 
innovation” [8]. Real-world solutions need to be derived by confronting 
practical problems and applying the derived solutions in the real-world 
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setting. New methods of inspiring learning have ranged from integrating 
behavioural sciences into educational methodologies [6] to focusing on the 
student experience as central to learning [9] or the application of 
sustainability research [10]. The concept of these learning practices is 
varied and include the transformation of teacher and learner to a deeper 
understanding of themselves and their learning styles (experiential 
learning); an understanding of sustainability practices that lead to 
transformative action (knowledge domains and education for 
sustainability); and to fostering sustainability leadership qualities (key 
competencies in sustainability). These concepts were instrumental for the 
researchers to develop a framework to conceptualize the learning that 
took place through the capstone research projects of a group of graduate 
students in the Sustainable Energy Development Master of Science (SEDV) 
program at the University of Calgary.  

Therefore, to investigate our research question, an empirical case study 
approach was adopted using the authors’ observations, induction, and 
testing with consultation of the project’s co-researchers in a semi-formal 
focus group discussion.  

“A case study can be helpful when we are eager to answer the 
questions of ‘how’ and ‘why’, when we cannot influence the behaviour 
of those involved in a study, and when we want to cover contextual 
conditions because we believe they are relevant to the phenomenon 
under study or when the boundaries between the phenomenon and 
context are not clear” ([11], p. 42). 

Using the empirical case study approach, we answer the “how” by 
analyzing attitudes and conceptions of the students involved in the SEDV 
research project. Participants provided answers that reflect the significant 
progress made in achieving the SDGs when experiential learning models 
and principles are merged with distinct knowledge domains.  

Because multiple parties were involved in the SDG project and 
experiential learning, we begin with background information on each of 
the major groups and the roles that they played. We then provide the 
theoretical framework in which the research is set. This is followed by a 
more thorough discussion of our methods and findings. Finally, we 
conclude by providing implications for others interested in achieving the 
SDGs through experiential learning. 

CASE STUDY CONTEXT 

The case study context has four sections. The first section provides 
background on the university program in which the experiential learning 
project took place. The second section introduces the NGO, The Strongest 
Oak Foundation (TSO), that brought the project forward to the university 
program. The third section presents further details on the Burkina Faso 
Power Hub project and its location. The final section discusses the SDGs 
that the project targeted. 
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Sustainable Energy Development Program 

The Sustainable Energy Development (SEDV) program is a sixteen (16)-
month graduate program with an interdisciplinary approach to learning. 
Four (4) academic faculties participate in the learner’s educational 
experience to provide the rare but essential, extensive knowledge 
required to move forward with more sustainable actions. The faculties 
include the Haskayne School of Business; the School of Architecture, 
Planning and Landscape (formerly Environmental Design); Faculty of 
Law; and the Schulich School of Engineering. The program is a 
combination of “specialized knowledge with comprehensive and systemic 
thinking” [1]. Experiential learning principles are applied in the learner’s 
capstone research project: a mandatory program requirement. The 
Burkina Faso case study is one of such projects.  

The research projects are mandated to have the following 
requirements: 

1. Be interdisciplinary in scope; 
2. Have a minimum of three dimensions of focus; and 
3. Feature energy and environment as two of the dimensions of study. 

Students independently choose their research topics as well as 
potential partner organizations. Nonetheless, to assist students who find it 
difficult to settle on a research topic, the course instructor invites industry 
representatives to pitch their projects to the students. This approach is 
most effective in getting stakeholders to take ownership of sustainability 
challenges [10], and it enabled a non-profit organization named The 
Strongest Oak Foundation (TSO) to present its sustainability challenge in 
the form of the “Solar Village of the Future” concept to the SEDV students. 
Seven students either volunteered to support the project or carve out an 
aspect of the project as a research topic. The original “Solar Village of the 
Future” concept metamorphized into a solar energy project, called the 
Power Hub, that would create income for a women’s cooperative and a 
community in rural Burkina Faso. 

The learning framework adopted by the SEDV program and research 
course is based on the University of Calgary’s foundational competencies, 
and is in agreement with the concept that “new models of interdisciplinary 
education promote student teamwork in a shift toward transformative, 
experiential, and collaborative learning” [11,12]. The University of 
Calgary’s foundational competencies were initially developed by the 
Office of Sustainability and approved by the University’s major governing 
bodies: 

1. Anticipatory thinking and long-term foresightedness; 
2. Empathy and understanding of different worldviews and 

relationships; 
3. Capacities for stakeholder engagement and group collaboration; 
4. Action-oriented leadership skills and change agency skills; 
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5. Critical thinking and decision-making capacity within complexity; and 
6. Systems thinking and an understanding of connectedness ([13], p. 33).  

The framework was developed from, and is consistent with, prior 
research that investigated sustainability competencies both for university 
students and workplace employees [14]. Even though researchers disagree 
on the necessity for some of the specific competencies, these competencies 
were agreed to be most appropriate for the University’s operations and its 
educational programs (See Ploum et al. 2018 [14] for a full discussion of 
these frameworks). 

The Strongest Oak Foundation (TSO: The NGO Partner) 

TSO has successfully implemented projects in Burkina Faso for over 12 
years. During this time TSO provided renewable energy for illumination 
to schools and the residences of teachers in five remote villages. Following 
this success and in consultation with local partners, the concept of 
electrification for revenue generation was birthed. The idea was to use 
renewable energy to stimulate commercial activity and capital flow. The 
project was themed the “Solar Village of the Future”. 

The project goal was to launch a modular, solar-powered energy center 
for trade and commerce, called the Power Hub in Pâ Village, Burkina Faso. 
The Power Hub would provide renewable energy to create local wealth 
and new job opportunities that meet the needs of the surrounding 
community” ([15], p. 2). In partnership with the University of Calgary’s 
SEDV program and the University of Ouagadougou, TSO wanted to design 
a facility that would provide renewable energy for trade and commerce. 
With the help of the students in the SEDV program, proposed activities for 
the Power Hub included shea nut milling, grain milling, Wi-Fi services, a 
café, office services (photocopying, printing etc.), solar lantern sales, and 
cellphone charging services. The facility was intended to ameliorate the 
work-life of women in the community particularly those involved in the 
Sougrinooma Women’s Cooperative. Prior to the development of the 
project, the women in the cooperative conducted business manually; the 
shea nuts were ground by hand. See Figure 1 below.  
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Figure 1. The Sougrinooma Women’s Cooperative grinding shea nuts prior to the construction of the Power 
Hub. 

The Burkina Faso Power Hub 

The Power Hub would be a remotely monitored containerized 
renewable energy and women’s economic empowerment project. The 
proposed solar powered multifunctional platform would provide 
electricity for light industrial and retail applications like shea nut milling, 
multi-grain milling, office and café services, phone recharge, and Wi-Fi 
access [16]. Four facets of the Power Hub were researched and analyzed 
through capstone projects, thereby enabling students to have a hands-on, 
experiential learning experience.  

The areas of research included the following: 

• needs assessment; 
• technological feasibility;  
• energy demand and supply; and  
• financial investment and return.  

Together the research studies established ways of making the Power 
Hub technologically feasible at a reasonable cost of investment, relevant 
to the beneficiaries and increasing their quality of life while creating as 
little impact to the environment as possible. Due to the course 
requirements, each analysis was anchored in energy, the environment, 
and the economic feasibility of the project. A needs assessment analysis 
provided evidence that the Power Hub met the needs and expectations of 
the local community and fit within their norms, culture, and beliefs. The 
Hub also had to be economically feasible, providing sufficient income to 
pay back the initial investment and allow for reinvestment of part of the 
profits for expansion and future growth. This approach enabled learning 
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to move across all four knowledge domains: declarative, procedural, 
impact/effectiveness, and social [6]. Declarative knowledge helps to 
understand how certain elements work but is insufficient to achieve 
change. Therefore, a move beyond declarative knowledge to procedural 
knowledge is necessary for implementing change. As well, each 
participant assesses his/her effectiveness or impact within the social 
context or set of beliefs, norms, and biases that exist.  

The project was the collaboration of multiple players, in various 
disciplines, industries, and countries. The Calgary-based non-profit 
organization, TSO, partnered with the University of Calgary (staff, 
professors, and students of the SEDV program) and other local and 
international collaborators like the University of Ouagadougou 
(Department of Physics, Laboratory of Physics and Chemistry of the 
Environment (LPCE)), l’Association Monde Meilleur (AMM), Solar Milling, 
Schneider Electric Foundation, and several other organizations and 
individuals [17]. The collaboration enabled the application of some 
experiential learning principles such as the creation of a space for 
conversational learning, inside-out learning, development of expertise, and 
learners taking charge of their learning [7], while also achieving the project 
objectives and contributing to the furtherance of the United Nations SDGs. 

The Sustainable Development Goals: Our Criterion 

The United Nations (UN) 2030 Agenda for Sustainable Development 
provided a blueprint for achieving sustainability by using assigned targets 
and indicators for the seventeen (17) SDGs. The goals were developed to 
“stimulate action” due to the urgent and persistent global sustainability 
challenges [18]. The Burkina Faso case study worked towards contributing 
to Goal 7 (Affordable and Clean Energy), Goal 8 (Decent Work and 
Economic Growth), Goal 9 (Industry, Innovation and Infrastructure), and 
Goal 17 (Partnerships for the Goals). Target 4.7 of Goal 4 (Quality 
Education), “ensure that all learners acquire the knowledge and skills 
needed to promote sustainable development…” [18], was more “research 
student” acquired than a project contribution. By partnering with local 
and international organizations in diverse sectors, the SEDV students 
could more fully accomplish these targets.  

THEORETICAL FRAMEWORK 

There is general agreement in prior literature that sustainability 
competencies need to be developed both in university students and in 
workplace employees. However, there is incomplete agreement that all of 
the suggested competencies are separate constructs and that they are 
equally important ([19], p. 399). The degree of importance depends on the 
objective of the study and the position of the person studied ([20], p. 134). 
Those competencies recognized as important in all studies are strategy, 
systems thinking, and interpersonal ([21], p. 350). Those competencies 
important in some studies, but not all, are anticipatory, normative, action, 
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and diversity/interdisciplinarity [14,22]. The significance of the latter set 
depends on the targeted entity of study, the maturity of knowledge, and 
other contingent factors [14]. We have retained all competencies for this 
study as they are consistent with the University’s institutional 
sustainability learning framework.  

The educational context best suited for competency development is a 
situation that allows for integration of knowledge, skills attitudes [23], and 
behaviors [24]. Salgado et al. 2018 [23] also suggested that this integration 
occurs best in projects, cases, and problems that provide opportunities for 
independent learning. We argue that if different knowledge domains 
occur in an experiential learning setting it provides additional assurance 
that students will be able to translate diverse shareholder needs and 
desires into actions toward sustainability [16]. Our work builds on the 
efforts of Erin Redman which demonstrates that, “even programs focused 
solely on cognitive outcomes can achieve higher order learning through 
novel education approaches that engage diverse domains of knowledge” 
([25], p. 5). This setting arranges for connecting lived experiences obtained 
through experiential learning with scientific knowledge obtained through 
the knowledge domains. 

The Experiential Learning and Knowledge Domain Connection 

Experiential learning theory is “a holistic theory that defines learning 
as the major process of human adaptation involving the whole person” 
([9], p. 43). Therefore, behavioural change is a logical expectation from 
every learner that undergoes an experiential learning process. However, 
to ensure that knowledge and learning leads to advancement in the 
environmental pillar of sustainability, it is necessary that “different forms 
of knowledge must work together in a convergent manner if they are to 
foster ecological behaviour” [26]. Therefore, the use of experiential 
learning and the different knowledge domains would change the learner 
while also advancing sustainability. The knowledge domains required in 
the process act in the following manner: 

“provide an overarching framework for synthesizing various schools 
of thought in the behavioral sciences, especially in linking predictors 
of behavior to effective educational approaches for sustainability” 
([6], p. 3). 

The motivation of the experiential learning and knowledge type 
framework is to enable change which is driven by deliberate steps taken 
by leaders educated in sustainability. The adaptation of the experiential 
learning theory in the framework is based on the consensus of the impact 
of experiential learning in educating leaders on sustainability. Chief 
executives and senior leaders demonstrated their support for experiential 
learning in a survey study by Ashridge Business School and the Academy 
of Business and Society (EABIS) for the United Nations Principles for 
Responsible Management Education (UN PRME). 
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“The Ashridge-EABIS study for the UN PRME found that 70 per cent of 
respondents believed that experiential learning was an important 
element of the learning process for developing the mindsets and skills 
needed for a changing business context” ([27], p. 300). 

The experiential learning cycle is a “holistic model…that encompasses 
more specialized models of the adaptive process” ([9], p. 50). The 
specialized models used in assessing the connection between the 
knowledge domains while evaluating the influence of experiential 
learning in contributing to achievement of the SDGs include the following: 

1. Modes of experiential learning; 
2. Experiential learning problem-solving process model; and 
3. Principles for the promotion of experiential learning in education.  

To link the models, the students’ learning experience (the thinking, 
reflecting, acting, and experiencing model) was also assigned a 
corresponding knowledge type (declarative, procedural, effectiveness, 
and social). Figure 2, developed by the authors based on the work of Kolb 
& Kolb [9] and Frisk & Larson [6], illustrates the harmonious relationship 
between the knowledge domains and where they best fit at specific phases 
of the experiential learning cycle to develop the sustainability 
competencies required for achieving the SDGs.  

 

Figure 2. Experiential learning and knowledge domain interaction. Author developed based on work of 
Frisk & Larson, 2011 and Kolb & Kolb, 2009 [6,9]. 
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At the start of the SEDV collaboration with TSO, declarative knowledge 
(top of Figure 2) was applied by expressing the dilemma. Furthermore, 
students were able to identify their specific role in the project based on the 
technical expertise or declarative knowledge that they gained in their 
traditional SEDV courses and undergraduate degrees. This corresponds 
with the Problem Analysis phase (at the top of Figure 2) in the experiential 
problem-solving process model [9]. At this stage, information is gathered, 
and the problem defined. Participants reviewed presentation material, 
conducted reviews of external literature, connected with civil society 
organizations that had worked in the region, and had sustained 
conversations with each other. Each student worked on his/her selected 
topic for the capstone research project.  

Solution Analysis, the next problem-solving process phase, corresponds 
with the reflecting mode of learning. Here procedural knowledge was 
required. Challenges such as the scarcity of shea nut supply, inadequate 
water supply, very low literacy rates, poverty, technological limitations 
and donor requirements were considered, and solutions proposed. To do 
this the “how-to” procedural knowledge was needed to understand, for 
example, how shea nuts were locally processed to form shea butter. 
According to Kolb [9], this phase of the problem-solving process starts with 
getting and generating solutions and ends with making decisions on what 
should be done next. 

As the term suggests, Implementation Analysis is the acting mode of the 
experiential learning cycle. It requires the use of Impact or Effectiveness 
type of knowledge. Here the “locus of control” [6] of participants 
determines how much influence or impact they believe they can provide 
to solving the problem. The higher the locus of control the more engaged 
the participants will become. The students in this case study maintained a 
high locus of control because at the project start each student determined 
which aspect of the project inspired him/her. With minimal supervision 
and guidance, they had autonomy over deriving methods to tackle 
emerging issues. The start and end nodes of this phase are participation 
and planning, which are influenced by effectiveness knowledge.  

The begin and end nodes for the Situation Analysis phase are value and 
priority. Social knowledge was required in understanding the customs and 
traditions of the peoples in Pâ Village, but the moral norms of each 
participant influenced the choices made. The importance each participant 
placed on equity, environmental impacts or social justice determined the 
direction and bias of the individual student’s research. 

Experiential learning in management education, or in this case study 
regarding sustainability leadership, addresses the problem of second-
hand and biased data in the learning experience. This is done when “the 
filtering process is reduced because teacher and student alike are 
observers of immediate experiences that they both interpret according to 
their own learning style. In this approach to learning, the teachers’ role is 
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that of facilitators of a learning process that is basically self-directed” ([9], 
p. 57).  

Building Leadership Competencies  

The University of Calgary’s six foundational competencies are 
complementary to Wiek et al. [28] which outlined key sustainability 
competencies required to evaluate “learning and teaching effectiveness”. 
According to Wiek “key competencies are a critical reference point for 
developing the ambitious knowledge and skill profile of students expected 
to be future ‘problem solvers’, ‘change agents’, and ‘transition managers’” 
([28], p. 204). The six foundational competencies evaluated include the 
following areas:  

1. Anticipatory thinking and long-term foresightedness. The “ability to 
collectively analyze, evaluate, and craft rich ‘pictures’ of the future 
related to sustainability issues and sustainability problem-solving 
frameworks”. 

2. Empathy and understanding of different worldviews and relationships. 
Similar to Wiek’s normative competency, which is “the ability to 
collectively map, specify, apply, reconcile, and negotiate sustainability 
values, principles, goals, and targets…. these skills are tailored to 
address key issues of sustainability including socio-ecological systems 
integrity, intra- and intergenerational equity”. 

3. Capacities for stakeholder engagement and group collaboration. It is an 
ability to provoke collaborative sustainability problem solving.  

4. Action-oriented leadership skills and change agency skills. Like 
strategic competency this “competence is about being able to ‘get things 
done’. This involves familiarity with real-world situations and 
relationships, political understanding, challenging positions at the right 
time, being able to solve logistical problems, using language that non-
academics are comfortable with, working with deadlines that 
governments insist on, and so forth”. 

5. Critical thinking and decision-making capacity within complexity.  
6. Systems thinking and an understanding of connectedness. A skill 

required in addressing the main sustainability issues ([13,28], p. 33). 

MATERIALS AND METHODS 

For the implementation of the above-named framework, the University 
of Calgary and communities in Calgary and Burkina Faso were utilized for 
data collection. The overall research approach is case-based research in 
which the researchers investigate three prongs: (1) assessment of the 
accomplishments of the SDGs; (2) evaluation of the fulfillment of the 
sustainability competencies and leadership qualities; and (3) connection 
between the knowledge domains and the experiential learning process. 
The data were collected post-project implementation, and therefore the 
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research was conducted by reflection and interviewing co-researchers 
following the steps outlined below.  

1. Assessment of the Accomplishment of the SDGs 

STEP 1: Identify how the successful implementation of the project met the 
SDG targets. 
STEP 2: Collect data accumulated during the project planning, execution, 
and evaluation phases to determine the successes and challenges related 
to the project and its SDG targets. 

2. Evaluation of the Fulfillment of the Sustainability 
Competencies/Leadership Qualities 

STEP 3: Develop a framework using the past literature to identify 
documented sustainability education methods and competencies to 
illustrate theoretically how different knowledge domains and learning 
approaches influence students’ contribution to project success. 
STEP 4: Chronicle the students’ interactions with the project to determine 
which decisions and actions steered their focus and hence the direction of 
the project.  

3. Connection between the Knowledge Domains and Experiential 
Learning 

STEP 5: Introduce the framework to the project participants and test by 
means of a reflective survey prior to the focus group discussion. Then, 
delve deeper into the survey questions through the focus group discussion.  
STEP 6: Refine and adapt the framework to the case study. 

Steps 1 and 2 were achieved by determining if there was a consensus 
that the students’ actions addressed four of the SDGs. Data were collected 
from the following sources: the TSO manager of the project; the professor 
from the University of Ouagadougou (Department of Physics, Laboratory 
of Physics and Chemistry of the Environment (LPCE); l’Association Monde 
Meilleur (AMM) who manages the project locally in Burkina Faso; and 
members of the Sougrinooma Women’s Cooperative (Pâ village). Primary 
means of data gathering were observation, on-going monitoring of the 
project, and discussions with those who implemented and/or are 
benefiting from the project. Archival data from the University of Calgary 
and correspondence with students confirmed the reliability of the primary 
means of data gathering.  

Steps 3 and 4 began by investigating the different knowledge domains 
and learning approaches that coalesce to build the University of Calgary’s 
foundational competencies sufficiently for the student researchers to 
apply them through the capstone research project and produce tangible 
results. The framework developed in Figure 2 was drafted and analysed as 
a result of the data gathered in this step. To further investigate the validity 
of the framework, chronological communications and activities by the 
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students, TSO, partner organizations and the project supervisors were 
analysed to determine the students’ contributions at different phases of 
the project and the expertise demonstrated by the students at the end of 
the phase. The students’ impacts on the project were evidenced by 
analyzing the steps taken to move forward in the project activities, which 
were often based on the students’ recommendations.  

Steps 5 and 6 are the primary focus of the results section of this paper. 
The feedback and comments from the student researchers illustrated in 
this section are also used as confirmation of this paper's framework. Due 
to the complexities involved in multi-lingual international research, the 
evaluation of the extent to which knowledge domains and an experiential 
learning approach team up for effective learning is based only on the 
responses of four Calgary-based students who undertook various aspects 
of the project as part of their SEDV capstone course. This study was 
approved by the Conjoint Faculties Research Ethics Board at University of 
Calgary (Ethics ID: REB16-1418) on August 26, 2016 as part of on-going 
research in the area of experiential learning. For this prong of the 
research, data were gathered through a series of questions in survey 
format that were sent to the four students (one of which is a co-author of 
this research). Questions were developed from experiential learning 
theory [9] and the knowledge domains based on the work of Frisk & 
Larson [6]. Questions pertaining to sustainability leadership qualities 
were derived from the work of Wiek, et al. and Savage, Tapics, Evarts, 
Wilson, Tirone [28,29]. Students were asked to complete the survey 
electronically prior to a focus group discussion. The knowledge domain 
and experiential learning connection was established by having the 
respondents identify the knowledge used at distinct stages in their 
experiential learning progression. The questions and discussions were 
grouped to address three subjects: 

1. achievement of sustainability leadership competencies;  
2. application of the principles of experiential learning;  
3. connection of the knowledge domains and experiential learning.  

RESULTS 

Just as the methods are three-pronged, the results will be discussed in 
the same format: (1) accomplishment of the SDGs; (2) development of 
competencies and leadership qualities; and (3) connection between the 
knowledge domains and experiential learning.  

Sustainable Development Goals 

Accomplishments to date in regard to the SDGs are provided in Tables 
1 to 6. Each goal and sub-goal that pertained to this project is listed along 
with the target and indicator for the goal. Then the Burkina Faso project 
contribution in meeting those requirements [18] is explained. 

 
J Sustain Res. 2019;1:e190018. https://doi.org/10.20900/jsr20190018 

https://doi.org/10.20900/jsr20190018


 
Journal of Sustainability Research 14 of 33 

SDG 4: Quality education 

The project contribution to this goal is specific to the student 
researchers and as such only Target 4.7 is assessed. Details are provided 
in Table 1.  

Table 1. SDG 4 and the SEDV program contribution. 

Goal 4: Quality Education 

Target Indicator SEDV Research Course 

Contribution 

Lesson Learned 

4.7 By 2030, ensure that all learners 

acquire the 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 and non-

violence, global citizenship and 

appreciation of cultural diversity 

and of culture’s contribution to 

sustainable development. 

4.7.1 Extent to which 

(i) global citizenship 

education and (ii) 

education for sustainable 

development, including 

gender equality and 

human rights, are 

mainstreamed at all levels 

in: (a) national education 

policies, (b) curricula, (c) 

teacher education and (d) 

student assessment. 

The research course 

prepared the students to 

apply and develop 

sustainability competencies. 

The women in the 

community of Pâ also built 

their confidence. It also led 

to the design of the Needs 

Assessment completed 

through group and 

individual surveys.  

While development 

projects can instigate 

sustainable growth, the 

student involvement should 

not be limited to the 

research period. Three of 

the four student 

researchers continued to 

assist with the project post 

SEDV graduation. The 

continuity helped during 

project execution and 

impact assessment.  

Related to quality education for everyone, after a visit to the project 
site, a project supervisor (teacher) and member of the project team made 
the comment:  

“The thing I felt most when we were at the village and talking to the 
women was…. they were in the courtyard of the mosque and the row 
of men were sitting with their backs to the mosque…that there was 
that gender distinction from the beginning. I found it hard to engage 
the women…. there is possibly a need to reinforce their voice so that 
the decisions are not just made by the men.” 

Gender equality by meeting the needs of the women, and constructing 
a financially viable, technically sound, environmentally friendly facility 
became the goal of each student. Students also demonstrated that systems 
thinking (a sustainability competency) is required to fulfil Goal 4: 

“I appreciated a deeper understanding… being aware of some of the 
other environmental aspects you have to consider. Like you think 
solar power is perfectly green, that it is great; but you [also] have to 
think ‘what about the batteries that are needed? How are those 
disposed in that part of the world?’ …like the life cycle analysis…. You 
think about them [other environmental aspects] more if you want to 
consider the full cycle of sustainability.” (Student 2) 
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SDG 7: Affordable and clean energy; ensure access to affordable, reliable, 
sustainable and modern energy for all 

The Power Hub satisfied Goal 7 by providing access to clean affordable 
energy and thus it also ensures intergenerational social mobility. Table 2 
demonstrates how the project satisfied these requirements.  

Table 2. SDG 7 and Power Hub project contribution. 

Goal 7: Affordable and Clean Energy 

Target Indicator Project Contribution Lessons Learned 

7.1 By 2030, ensure universal access 

to affordable, reliable and modern 

energy services. 

7.1.1 Proportion of 

population with 

access to electricity 

Provided access to 3 solar 

milling machines for 100 

members of Sougrinooma 

Women’s Cooperative with 

indirect benefits applicable 

to approximately 10,000 

members of the broader 

community.  

The project impact assessment 

revealed a need for faster and 

more powerful milling 

equipment. Therefore, a grid 

powered alternative was 

considered and later 

implemented. 

7.2 By 2030, increase substantially 

the share of renewable energy in the 

global energy mix. 

7.2.1 Renewable 

energy share in the 

total final energy 

consumption 

Sougrinooma Women’s 

Cooperative switched from a 

100% manual milling of shea 

and flour to 50% automated 

milling with renewable 

energy.  

The addition of grid powered 

equipment will reduce the 

contribution of renewable 

energy powered equipment. 

7.B By 2030, expand infrastructure 

and upgrade technology for 

supplying modern and sustainable 

energy services for all in developing 

countries, in particular least 

developed countries, small island 

developing States, and land-locked 

developing countries, in accordance 

with their respective programmes of 

support. 

Not applicable Burkina Faso has Wi-Fi 

services. Pending 

optimization, the Wi-Fi will 

be available to the 10,000 

residents of Pâ.  

The technology is currently 

producing a weak signal and 

the satellite communications 

provider is working with TSO 

to resolve.  

SDG 8: Decent work and economic growth; promote sustained, inclusive 
and sustainable economic growth, full and productive employment and 
decent work for all 

Inclusivity of the project beneficiaries was vital to the promotion of 
sustainable economic growth and decent work for all. The project’s Needs 
Assessment identified a gender inequality in literacy and consequent 
economic opportunities as illustrated in Figure 3.  
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Figure 3. Literacy rate from survey conducted. 

To address this concern two training sessions were organized: an 
entrepreneurship training by the University of Ouagadougou (see Figure 
4), and a soap-making and shea business management training conducted 
by the Yona Women’s Cooperative, a regional cooperative sponsored by 
Foundation Semafo of Montreal, Quebec (see Figure 5). Revenue for 
Sougrinooma previously came only from commodity-based sales. By 
including a soap-making machine at the facility after the training, the 
project created job opportunities that simultaneously met the needs of the 
community. Table 3 summarizes the implementation of SDG 8 for the 
project. 

 

Figure 4. Entrepreneurship training conducted by the University of Ouagadougou for the Sougrinooma 
Women’s Cooperative. 
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Figure 5. Yona women’s soap-making training with the Sougrinooma Women’s Cooperative. 

Table 3. SDG 8 and Power Hub project contribution. 

Goal 8: Decent Work and Economic Growth 

Target Indicator Project Contribution Lessons Learned 

8.2 Achieve higher levels of 

economic productivity through 

diversification, technological 

upgrading and innovation, 

including through a focus on 

high-value-added and labour-

intensive sectors. 

Not applicable Sougrinooma diversified its income 

stream from shea nut processing to 

café and milling services. As of 

March 31, 2019, the revenue stream 

was 44% café; 26% milling; 14% 

office services; 8% Wi-Fi; 6% solar 

lantern sales; 2% cellphone 

charging. 

The financial model served as 

a guide. Local conditions and 

remote planning made it 

difficult to totally understand 

the intricacies involved in 

running the Wi-Fi service 

(expected to be the top 

income generator). 

8.5 By 2030, achieve full and 

productive employment and 

decent work for all women and 

men, including for young 

people and persons with 

disabilities, and equal pay for 

work of equal value. 

8.5.1 Average hourly 

earnings of female 

and male employees, 

by occupation, age 

and persons with 

disabilities 

Project beneficiary’s income has 

increased due to the diversification 

of their revenue streams.  

The impact survey revealed 

that some women did not 

increase their income and 

others could not confirm their 

income because they are not 

in charge of their finances. 

8.6 By 2020, substantially 

reduce the proportion of youth 

not in employment, education 

or training. 

8.6.1 Proportion of 

youth (aged 15–24 

years) not in 

education, 

employment or 

training 

The Power Hub employs 12 part- or 

full-time residents including 2 

young adults as interns. Staff 

includes 6 female youth from the 

Sougrinooma Women’s 

Cooperative. 

41.46% of those surveyed in 

the impact assessment and 

employed by the Power Hub 

are 29 years old and younger.  

Students noted during the focus group discussion that without the 
community inclusion at the project planning phase by way of two town 
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halls conducted in Pâ (see Figure 6), the chances of executing the project 
on time and budget would have been improbable.  

“I still remember how the guy from company X wanted to do one thing 
with the project. Then from the interviews conducted with the people 
in Burkina, they [the village residents] had a whole separate list of 
what they felt the project might look like. I thought that it was 
certainly interesting because you can have this idea on how you think 
the project is going to turn out and that’s not actually what they 
want.”  

This observation is an example of the type of social knowledge 
experienced in Situation Analysis (Experiential Learning Problem-Solving 
Process Model).  

(A)      (B) 

 
Figure 6. Pâ community planning phase town hall meetings. (A) Town hall for men (Left). (B) Women’s town 
hall (Right). 

SDG 9: Industry, innovation and infrastructure; build resilient 
infrastructure, promote inclusive and sustainable industrialization and 
foster innovation 

Innovation and partnerships (especially local) supported project 
delivery and the fabrication of the Power Hub. The sea container was 
locally sourced, thereby reducing costs but also enabling the contractor to 
implement an alternative for transferring larger equipment, which had 
not been considered by the team in Calgary. Table 4 provides the summary 
(also see Figure 7).  
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Table 4. SDG 9 and Power Hub project contribution. 

Goal 9: Industry, Innovation and Infrastructure 

Target Indicator Project Contribution Lessons Learned 

9.3 Increase the access of small-scale 

industrial and other enterprises, in 

particular in developing countries, to 

financial services, including affordable 

credit, and their integration into value 

chains and markets. 

9.3.1 Proportion of 

small-scale 

industries in total 

industry value 

added 

Soap making machines were 

purchased to help transition 

Sougrinooma from 

commodity-based sales to 

value added finished goods 

sales. 

Capacity building was 

integral in making the 

transition from 

commodity-based sales to 

value-added goods.  

9.C Significantly increase access to 

information and communications 

technology and strive to provide 

universal and affordable access to the 

Internet in least developed countries by 

2020. 

9.C.1 Proportion of 

population 

covered by a 

mobile network, 

by technology 

Wi-Fi access is a revenue 

stream from the project. Wi-Fi 

service is being optimized to 

provide uninterrupted service 

to the entire community. 

Access to the internet 

requires more than 

electricity. Infrastructure 

as well as a reliable service 

provider are crucial.  

(A) Window and door cut out.    (B) Fitting the window frame. 

 

(C) Window and door fitted.    (D) Lock on the door for security. 

 
Figure 7. Fabrication of container in Burkina Faso. 

SDG 17: Partnerships for the goals; strengthen the means of implementation 
and revitalize the global partnership for sustainable development 

SDG 17 is a means of achieving the targets of the other goals. Multiple 
partners were engaged in the planning and execution phase of the project 
to ensure a resilient facility (See Table 5). 

Table 6 provides details on the project’s contribution to SDG 17. 

 

 
J Sustain Res. 2019;1:e190018. https://doi.org/10.20900/jsr20190018 

https://doi.org/10.20900/jsr20190018


 
Journal of Sustainability Research 20 of 33 

Table 5. Partner organizations and their contributions. 

Partner Organization Contribution 

Solar Milling (Spain) Provided solar milling equipment and knowledge transfer. 

Schneider Electric Foundation (Canada) Conducted solar system sizing, load profiling, and electrical design. 

Supplied electrical equipment. 

University of Ouagadougou (Burkina Faso) Conducted needs assessment and entrepreneurial training. 

Total (Burkina Faso) Provided solar lanterns for leasing to the community. 

Telecom Afrique (France) Installed and supplied Wi-Fi. 

University of Calgary Conducted research, rendering of concept, undertook site visits. 

La Source Nouvelle (Burkina Faso) Serviced and supports solar equipment. 

AMM (Burkina Faso) Conducted project management. 

Sougrinooma Women’s Cooperative  Contributors in execution phase and project beneficiaries. 

Foundation Semafo (Montreal and Burkina Faso) Shared their lessons learned in project planning phase and delivered 

capacity building to Sougrinooma via Yona Cooperative. 

Lush Cosmetics Inc. Contributed financial resources. 

The Rotary Club of Calgary Downtown Contributed financial resources. 

Table 6. SDG 17 and Power Hub project contribution. 

17 Partnerships for the Goals 

Target Indicator Project Contribution Lessons Learned 

17.1 Promote the development, 

transfer, dissemination and 

diffusion of environmentally 

sound technologies to developing 

countries on favourable terms, 

including on concessional and 

preferential terms, as mutually 

agreed. 

Not applicable Transfer of ownership to 

Sougrinooma Women’s 

Cooperative, advised by local 

partners AMM, was completed in 

June 2019. 

Continuity between the 

local partner and 

beneficiaries should be 

maintained for some 

period before the final 

handover to the project 

beneficiaries. 

17.16 Enhance the global 

partnership for sustainable 

development, complemented by 

multi-stakeholder partnerships 

that mobilize and share 

knowledge, expertise, technology 

and financial resources, to support 

the achievement of the sustainable 

development goals in all countries, 

in particular developing countries. 

Not applicable Multiple partnerships, local and 

international were forged for the 

project. These include Solar 

Milling (Spain), Schneider Electric 

Foundation (Canada), Lush 

Cosmetics (Canada), University of 

Ouagadougou (Burkina Faso), 

Total (Burkina Faso), and Semafo 

Foundation (Canada and Burkina 

Faso). 

Partnerships forged 

should have the same 

vision that seeks 

beneficiary’s 

independence in 

operations. Solar Milling 

did this by delivering 

informal knowledge 

transfer sessions to 

Sougrinooma.  
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Table 6. Cont. 

17 Partnerships for the Goals 

Target Indicator Project Contribution Lessons Learned 

17.7 Enhance North-South, South-

South and triangular regional and 

international cooperation on and 

access to science, technology and 

innovation and enhance 

knowledge sharing on mutually 

agreed terms, including through 

improved coordination among 

existing mechanisms, in particular 

at the United Nations level, and 

through a global technology 

facilitation mechanism. 

17.7.1 Total amount of 

approved funding for 

developing countries to 

promote the 

development, transfer, 

dissemination and 

diffusion of 

environmentally sound 

technologies 

The Power Hub contributed to the 

development and transfer of 

“environmentally sound technologies.” A 

manufacturer in Mali provided panels and 

batteries; technicians in Burkina Faso 

installed them. Telecom Afrique, a French 

company, supplied the Wi-Fi equipment. A 

local Burkina partner serviced and 

supported the Wi-Fi. A Spanish company 

provided solar milling machines and 

knowledge transfer. University of 

Ouagadougou conducted entrepreneurial 

training.  

 

17.9 Enhance international 

support for implementing 

effective and targeted capacity-

building in developing countries to 

support national plans to 

implement all the sustainable 

development goals, including 

through North-South, South-South 

and triangular cooperation. 

17.9.1 Dollar value of 

financial and technical 

assistance (including 

through North-South, 

South-South and 

triangular cooperation) 

committed to 

developing countries 

The estimated cost of the project was 

$100,000. Of the total budget, 15% was 

allocated to capacity building and training.  

Security concerns 

made it difficult 

to have 

volunteers from 

Schneider 

Electric conduct a 

pre-arranged 

training 

program. 

The women of the cooperative invested in-kind to the project by 
clearing donated land for the start of construction. See Figure 8. 

 
Figure 8. Sougrinooma Women’s Cooperative’s contributing to the project construction. 
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Development of the Sustainability Leadership Competencies 

The six foundational competencies that University of Calgary students 
should develop through education in sustainability include anticipatory 
thinking, empathy, collaborative, action-oriented leadership, critical 
thinking, and systems thinking competencies [13].  

After the project was presented to the SEDV capstone class, interested 
students were requested to apply for the research opportunity, indicating 
how they intended to help TSO achieve its objective of converting solar-
powered renewable energy into sustainable village wealth. On approval, 
each student had to submit a proposal with further detail on the research 
question, its relevance, methodology, etc. To accomplish this the students 
independently assessed what they could contribute and the anticipated 
challenges. The development and use of anticipatory thinking were 
required in analyzing and proposing sustainable methods to solve the 
anticipated challenges and achieve the project’s goals. The research 
questions from the proposals required anticipatory analysis: 

“What is the potential communal energy demand associated with the 
development of a small renewable power-station (hub) intended to 
promote the sustainable development of an off-grid and remote village 
in Burkina Faso, West Africa?” (Student 1) 

“What business model will allow for an economically feasible off-grid 
village-based solar project in the country of Burkina Faso?” 
(Student 2) 

“Is trade seen as critical to the local community? Will sustainable 
energy development and entrepreneurial trade in Burkina Faso 
accelerate long-lasting socio-economic growth?” (Student 3) 

“What type/size of renewable energy system could be implemented to 
most effectively power a village in Burkina Faso?” (Student 4) 

Based on feedback from TSO, the students jointly developed a work 
plan to address specific goals which included answering questions, similar 
to the following:  

• How can businesses use the power for economic development to then 
sell goods and services to consumers? Are there profitable business 
models that are feasible? 

• What are the cultural implications of installing a power facility? How 
will Burkina Faso residents take ownership? 

• What will the facility look like and how much power will it produce?  
• How will consumers use the power produced for a better quality of life 

and how much will they need to produce?  

The project requirement of having the student researchers specify and 
collectively map sustainability targets required the development of critical 

 
J Sustain Res. 2019;1:e190018. https://doi.org/10.20900/jsr20190018 

https://doi.org/10.20900/jsr20190018


 
Journal of Sustainability Research 23 of 33 

and systems thinking competencies. The initial work plan developed by 
the students is presented in Figures 9 and 10. 

 
Figure 9. Initial project work plan developed by SEDV research student (original content by Student 1). 

 
Figure 10. Boundaries of research topics, defined by student researchers (original content by Student 1). 
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The rate of competency development by the student researchers 
varied, and therefore Student 1 took on a leadership role at the start of the 
project by demonstrating and/or developing action-oriented leadership by 
organizing weekly researcher meetings, proposing a schedule with key 
milestones, etc. Other students developed this competency by the end of 
the project by “getting things done” in a first-of-its-kind remotely run 
operation.  

During the focus group discussion, participants confirmed that the 
diverse and multi-stakeholder environment was conducive to the 
development of interpersonal competencies:  

“The most easily identifiable one [leadership competency] for me is 
navigating discussions with so many stakeholders… [It is] certainly 
not something I’ve done in my professional personal career. I worked 
for companies that just kind of steam-rolled their way through, so 
[adjusting was] definitely interesting.” (Student 2)  

“I’d say I developed teamwork skills and the ability to work on a multi-
disciplinary project dealing with the different skill sets and people 
with different backgrounds… communication is always a big one in 
any leadership or team environment and I certainly developed that 
through this project…. Probably communication and collaboration.” 
(Student 4) 

The requirements of the project enabled the Power Hub project 
participants to acquire multiple sustainability leadership competencies 
while achieving the SDGs.  

The Knowledge Domains and Experiential Learning Connection 

The experiential learning problem-solving process model and 
knowledge domains were used to varying extents by the individuals 
involved in the project, as well as by the project as a whole. For example, 
in terms of the experiential learning principle of “making spaces for acting 
and reflecting” [9], the students mentioned: 

“I would say I probably spent just as much time thinking about what 
we talked about in the meeting and what every single individual 
stakeholder was looking to get out of the project. Probably about as 
much time as we spent in the meetings, I spent as much time out of the 
meetings thinking about that stuff.” (Student 2) 

“After the meetings I would review my notes and try to recall 
everyone’s comments and how that would kind of frame not only my 
project but the whole Power Hub project.” (Student 4) 

All the respondents felt in control of their research, repeatedly 
practiced what interested them, experienced fascination and interest for 
their work, had meaningful conversations about the project, and 
experienced the “support of the learning community”. This was confirmed 
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by Student 4, who recalled her experience with the TSO project owner; “He 
always said: What do you think is best?” 

During the focus group discussion, the existence of the experiential 
learning was confirmed not only in the capstone research course but 
through the SEDV program. 

“For me I found our entire [SEDV] program was tailored towards real 
world applications. So, the transition between our program and this 
project, I actually didn’t find to be that much of a stretch…. Our 
program was a lot of looking at real examples of things.” (Student 2) 

The analysis establishing the connection between the knowledge 
domains and experiential learning is done at varying stages of the 
individual student’s participation. Table 7 highlights the knowledge 
demonstrated by the four students at the different experiential learning 
points. 

Table 7. Experiential learning-knowledge domain connection as demonstrated by research students’ 
activities. 

Student Engagement Experiential 

Learning Problem-

Solving Nodes 

Knowledge Domain 

Problem Analysis 

Student 3 conducted multiple semi-structured interviews with the Executive 

Director of Semafo Foundation, a professor at the University of Ouagadougou, an 

NGO partner, and a post-site visit interview of a project team member and 

University of Calgary professor. 

Information 

Gathering 
Declarative 

Knowledge 

 

(Knowledge of how 

systems work) 

A SWOT analysis and list of recommendation was drafted from the interviews. 

Potential threats like the scarcity of shea nuts from October to May (dry season) 

was highlighted and provision made to purchase inventory from the market at 

retail price. 

Problem Definition 

Solution Analysis 

To arrive at a technical solution to the electricity challenge in Pâ, Student 4 

researched and generated a comparison chart of potential off-grid solar energy 

solutions like BBOX, Off Grid Box, SolarTurtle, etc. 

Idea Getting 
Procedural 

Knowledge 

 

(Knowledge of how 

to achieve a 

particular goal) 

Parameters such as the Solar Photovoltaic (PV) panel array, PV mount type, 

container size, maintenance requirement, battery type, battery recycling, etc. 

provided the information needed to make an informed decision on the adopted 

technology.  

Decision Making 
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Table 7. Cont. 

Student Engagement Experiential Learning 

Problem-Solving 

Nodes 

Knowledge Domain 

Implementation Analysis 

To gain a better understanding on how the project recipients might “process 

information to match their values, beliefs, or behaviors” [9], a Needs 

Assessment was conducted by Student 2 in collaboration with the University 

of Ouagadougou partners. The result indicated that Pâ residents would be 

willing to adopt the new technology.  

Participation 

 

Impact/Effectiveness 

Knowledge 

 

(Knowledge on the 

relative effectiveness 

of behaviours, to reach 

a certain outcome) 

Based on the results from the Needs Assessment, a capacity building 

requirement was identified and working closely with TSO, AMM, Semafo 

Foundation, and the University of Ouagadougou, training sessions were 

organized for the project recipients.  

Planning 

Situation Analysis 

The Power Hub remained an abstract concept till Student 1 illustrated what 

he believed the site represented to him and TSO. 
Valuing 

Social Knowledge 

 

(Knowledge on the 

motives and intentions 

of others and self) 

Purposes like project execution (construction), fund raising, project 

promotion, and education of partners were considered in determining the 

best representation. After proposing options like 3D modeling, traditional 

models, and architectural drawings, Student 1 worked with a University of 

Calgary Architectural student to develop the Power Hub rendering used 

during the project planning and execution phase. The rendering effectively 

addressed the concerns of the involved parties. 

Priority Setting 

When asked about their application of the knowledge domains at the 
different problem-solving stages, the respondents corroborated the 
connection between knowledge domains and experiential learning by 
indicating the knowledge type they used at the different nodes of the 
experiential learning problem-solving model. By identifying the 
knowledge domains applied at each problem-solving phase, participants 
verified the need for varied knowledge in a learning cycle and the 
connection between experiential learning and the knowledge domains. 
(Results not tabulated, but available upon request.) 

DISCUSSION  

This research set out to provide evidence through a case study that an 
interdisciplinary, experiential approach will help achieve the SDGs 
through a joint effort among universities, students, professors, an NGO, 
industry specialists, and the community members targeted for the SDG 
project. Concurrently, we assessed whether sustainability leadership and 
learning competencies could be developed within students while they 
worked on an SDG project through their capstone research course.  

We provided evidence of progress toward the targeted SDGs based on 
an indicator for each goal. Although forming partnerships is set out by the 
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United Nations as an SDG in itself, partnerships [30,31] are actually a 
means for achieving the other 16 SDGs. Success was possible because 
students independently selected parts of the project that they absorbed. 
Furthermore, they had the guidance of faculty members (as project 
supervisors), and industry partners (as subject matter experts) to 
recognize and fill the knowledge gaps. To guarantee that the project would 
remain sustainable by having beneficiary buy-in, a student participant 
conducted a Needs Assessment in collaboration with the University of 
Ouagadougou, Burkina Faso.  

In the extant literature, experiential learning [9] and sustainability 
leadership competencies [28] are often discussed as complementary, 
especially through the work of Orr, Capra, and Sterling [7,30,31] and others 
who see the need for a strong conceptual background coupled with action-
oriented community learning to achieve sustainability goals [32]. 
However, knowledge domains [6] have not been explicitly integrated in 
the discussion or tested empirically. In Figure 2, we illustrated how 
experiential learning and the knowledge domains can interact. We 
overlaid these two concepts with sustainability leadership competencies 
to illustrate how joining forces can support fulfillment of the SDGs, 
thereby contributing to the learning in all three of these streams. Frisk & 
Larson [6] suggested that conventional learning methods will not 
necessarily lead to transformative action, which is required to fulfill the 
SDGs. To help initiate action toward the goals, our research illustrates that 
an opportunity provided to students through a capstone research course 
has the ability to motivate action conducive with a more sustainable 
future.  

Even though the SEDV program is an inter-disciplinary degree program 
consisting of four academic disciplines and administered by Graduate 
Studies, without the capstone research course and the SDG project it likely 
would still suffer from fragmentation of knowledge acquired in its various 
disciplines. Furthermore, a capstone research project in itself does not 
guarantee a melding of experiential learning and the knowledge domains 
of declarative, procedural, effectiveness/impact, and social [6]. We have 
provided evidence through data gathered from student participants that 
experiential learning and the knowledge domains re-enforce each other 
through a partnership approach in a practical hands-on activity that helps 
to solve societal problems.  

Regarding sustainable leadership, Wiek et al. [28] identified five 
competencies: systems thinking, strategic, anticipatory, normative, and 
interpersonal. Then, Savage et al. [29] developed an instrument to 
empirically measure Wiek et al.’s [28] competencies. Next, Meza Rios et al. 
[33] assessed the underlying structure of Savage et al.’s [29] measurement 
instrument through factor analysis and found that the competencies fall 
into three core organizing concepts: sustainability transition strategies, 
complex problem constellations, and sustainability visions, all necessary 
for transformative action in sustainability. “Sustainability education must 
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be interdisciplinary, collaborative, experiential, and potentially 
transformative” [11] but students need to understand complex 
sustainability problems (conceptual problem-solving frameworks, holistic 
concepts, and systems thinking acquired in course work) to feel competent 
to handle sustainability problems and create visions for the future. 
Furthermore, sustainability transition strategies, developed from 
experiential hands-on learning, mediates the other two factors [33]. 
Sustainability transition strategies consist of applying strategic thinking 
by designing a plan and determining necessary resources to carry out the 
plan.  

Meza Rios et al. [33] tested the model on high school students. Our work 
with university graduate students further confirms the necessity to couple 
concepts acquired in course work with action plans acquired through 
experiential learning to create a sustainable vision for the future [34]. 
However, unlike Meza Rios et al. [33], we did not statistically test the data. 
Rather survey questions and focus groups confirmed that the students’ 
perceptions that they acquired strong competencies in the areas of 
systems thinking, strategic, anticipatory, and interpersonal. Although 
normative competencies were still fairly strong, they were the weakest.  

A project participant, with an undergraduate degree in business 
administration, acknowledged the connection between learning from the 
course and applying the learning during the project to form his own self-
directed experience; 

“For me personally, I relied a lot on my personal experiences but then 
also actually understanding how the [Power Hub] project worked on 
a technical level is something I gained from course. I didn’t really 
know how solar panels worked before our program, but I could do 
financial modeling prior to the program.”  

The statement acknowledges not just a self-directed learning 
experience but also the application of the principles of experiential 
learning, coupled with conceptual knowledge, to achieve the SDGs: SDG7 
(ensure access to affordable, reliable, sustainable and modern energy for 
all); SDG 8 (promote sustained, inclusive and sustainable economic 
growth, full and productive employment and decent work for all); SDG 9 
(build resilient infrastructure, promote inclusive and sustainable 
industrialization and foster innovation). These goals were achieved by 
means of SDG17 (strengthen the means of implementation and revitalize 
the global partnership for sustainable development). 

By understanding “on a technical level” how the Power Hub would 
function, the financial modeller produced a “Pro forma Power 
Usage/Demand (kWh)” that determined his financial/revenue model [35]. 
This financial model predicted a self-sustaining enterprise that would 
have revenue from the milling machines as the second largest income 
generator. Other student projects addressed needs assessment, supply and 
demand of power, and the design of the Power Hub. 
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CONCLUSIONS 

This case study involved a partnership among university professors 
and students, industry representatives, an NGO, and communities to 
achieve targeted SDG goals. This partnership occurred through a capstone 
research project in an interdisciplinary Master of Science program in 
Sustainable Energy Development (SEDV) with the objective of developing 
and implementing a solar Power Hub (Figure 11) in a community without 
energy. The location was Pâ Village in Burkina Faso. The partnership 
enabled the application of knowledge domains learned to a great extent in 
the conventional classroom setting of the SEDV program and applied in an 
experiential setting in the capstone research program, which also 
provided an opportunity to develop sustainability leadership 
competencies. Data gathered from the local community and the NGO that 
was primarily responsible for the Power Hub implementation provided 
evidence to the extent that the SDGs were achieved. The survey and focus 
group discussion provided evidence of the connectedness of the 
knowledge domains (declarative, procedural, effectiveness, and social) to 
the experiential learning problem-solving process and the opportunity to 
develop sustainability leadership competencies. Our work supports the 
necessity for an experiential learning setting to solidify learning in the 
knowledge domains and leadership competencies to ensure 
transformational action in sustainability.  

Moreover, addressing SDGs needs a complex, multi-dimensional 
approach. For this reason, the United Nations suggests a partnership 
approach in its SDG 17. This approach allows each partner, and especially 
the students in their research investigation, to specialize in their areas of 
expertise and to solve the problem step-by-step. Including the local 
stakeholders in the Needs Assessment ensures that the project will be 
relevant to their daily lives and hopefully have a lasting effect. 

Although our sample was small (four SEDV students involved in the 
project), experiential learning is difficult to carry out in a setting with large 
class sizes. Our case study approach provides specific, detailed analysis 
that a generalizable study could not provide. Future research can 
determine if the findings in this research apply in different settings. The 
robustness of the experiential learning and knowledge type concept can 
be further tested with bigger sample sizes. However, the application of 
experiential learning techniques, the knowledge domains and the 
development of key sustainability leadership competencies have been 
shown to have had an influence in achieving the SDGs through a 
partnership arrangement. If adopted by others, the model and theories 
will facilitate the achievement of the SDGs by 2030. 
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(A) The Power Hub Café (left) and Milling Area (right)  (B) A Milling Machine in use  

 

Figure 11. The Power Hub. 

AFTERMATH 

Approximately nine months after the Power Hub’s launch, the 
Sougrinooma Women’s Cooperative is now producing soap from shea 
butter and other local ingredients (Figure 12). The Cooperative has 
developed its own branding and packaging based on equipment supplied 
by TSO. The women have recently sold their first batch of production. The 
Power Hub is now also connected to the grid. New electric milling 
machines to be powered by the grid, along with those powered by solar, 
are expected to arrive shortly to help increase milling capacity, increase 
revenues, and maximize the probability of long-term financial 
sustainability for the Hub. The Power Hub is a work-in-progress and could 
be for some time, which is another real-life aspect of the project that 
enhances the experiential learning. 

 

Figure 12. Soap from the Sourignooma Women’s Cooperative. 
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