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Abstract: The creation of pathways toward a societal transition to clean energy requires the engage-
ment of multiple stakeholders with different and sometimes conflicting interests. In this connection,
stakeholder analysis (SA) offers a technique for identifying, assessing and structuring different
needs, interests and concerns related to different stakeholders within the context of sustainability.
This article aims to present the findings from a qualitative stakeholder analysis (QSA) by using a
thematic network approach (TNA), with the help of the ATLAS.ti software. It focuses on Project X,
which was aimed at engaging multiple stakeholders and creating favorable conditions for small and
medium-sized companies in a region situated in the central part of Sweden, with the potential to start
biogas production. In this work, the findings and discussions of the QSA using TNA are structured by
using the political, economic, social, technological, environmental and legal (PESTEL) themes of the
model. The present study concludes that for the small-scale biogas industry to successfully develop
an understanding of the possibilities of the biogas value chain, it is necessary to have analyzed the
nature of the main themes by which various stakeholders relate to biogas production and envision
their contribution to creating a sustainable society. Herein, we demonstrate that QSA by a TNA,
combined with the application of a PESTEL model, are valuable analytical tools in sustainable project
management. The lessons from Project X can be applied to other local biogas initiatives, as many
identified threats and opportunities are shared by others.

Keywords: biogas; energy; PESTEL; qualitative stakeholder analysis; thematic network approach

1. Introduction

Sustainability is a multi-dimensional and multi-faceted discipline (economic, ecologi-
cal, social, etc.), which renders the transition to the circular economy complex. From an
ecological perspective, sustainability is often described as a moral imperative to preserve
the bio-physical environment and support biodiversity; its realization calls for changes in
human attitudes, behavior and practices [1]. In this sense, the development of areas that
are conducive to a transition to sustainability, such as regional biogas production, requires
careful consideration of the well-being of humans and the planet [2]. In this endeavor, the
transition to sustainable development depends on the attitudes of a wide range of stake-
holders in society. The implementation of sustainability principles (ecological, economic,
and social pillars) is concerned with how stakeholders succeed in applying knowledge,
skills and operate projects to ensure value and advantages for all in the society [3–5]. It
is argued that the application of sustainability principles in stakeholder management can
contribute to long-term societal development, through the creation of value, business
agility, and operational and business excellence [6]. In essence, sustainable stakeholder
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management calls for commitment at many levels, and the satisfaction of all affected and
involved stakeholders [5].

Stakeholders, represented by individuals and groups that have an interest in sus-
tainability development activities, play a central role in the success of this transition [7].
Engaging multiple stakeholders with different and sometimes conflicting needs and inter-
ests can be very challenging in sustainable development projects, such as those creating
pathways towards a clean energy transition. This case study explores these issues in the
context of regional biogas development. It focuses on stakeholder influence on biogas
production, by offering a fossil-free energy alternative during the transition to a circular
economy. To promote that process successfully, it is necessary that prominent stakeholders
support the effort of developing biogas production, in the quest for a fossil-free society.

Most municipalities in the central region of Sweden are striving to move towards
a more circular economy; they are already source-separating food waste, which is an
excellent substrate for biogas production. However, today, this region of Sweden does not
have the capacity to meet the amount of collected food waste, and other types of organic
substrates that are suitable for biogas production. Consequently, some of the collected
organic waste is transported to facilities that are far outside the region. This leads to a loss
in both local energy production in the form of biogas, as well as in plant nutrients in the
form of bio-fertilizer, to other regions in Sweden. As a matter of fact, even if regional biogas
development seems to follow the national trend, the actual production of both raw and
upgraded biogas remained at a considerably lower level during 2008–2019, as compared
to the national average [8]. A transition to local biogas production in the region would
therefore have twice the effect on mitigating climate change, through diminished emissions
from road transport of wastes, and through the replacement of fossil fuels by a regionally
produced green biofuel, a renewable resource. Some owners of small businesses in the
region who work with technical support look forward to regional biogas development.
Some farms in the region display an interest and willingness to convert agricultural residues
to biogas and bio-fertilizer on site, despite prospects of high investment costs and low
profitability. In addition, some municipalities in the region consider local biogas production
as one of many alternative ways to increase the employment rate.

Previous biogas research has been aimed at analyzing technical and production-
oriented solutions [9], transport-related issues and policies [10–12] and developing success
factors by using innovative business models [13,14]. So far, few studies have investi-
gated the sustainability factors that stakeholders perceive to have potential, and, hence,
investigating their importance in influencing and developing the inclusion of biogas as a
fossil-free energy solution. To fill this gap, this study suggests that the systematic approach
of undertaking stakeholder analysis (SA) is essential to the success of local transition
to biogas.

Commonly, SA is applied for identifying, assessing and structuring the different
needs, interests, issues and concerns of different stakeholders, and as such is instrumental
in initiating and achieving transitions to sustainability. As a method, SA has developed
into a tool, or set of tools, for a variety of different purposes and approaches in the fields of
policy, management and sustainability implementation [15]. Moreover, most stakeholder
studies apply Social Network Analysis (SNA) to evaluate how different stakeholders relate
to each other in a specific area of interest. For example, Henriksen focused on stakeholder
networks, governance and positioning of sustainability standards [16]. In this way, most
SNA approaches start from, and direct attention towards, an actor perspective, where the
stakeholders themselves are at the center of the analysis. Nevertheless, there are SNA
studies that advocate for a mixed-method analysis, to gain a deeper understanding of the
qualitative aspects of a certain phenomenon [17]. However, these are few and lack the
support of analytical tools, such as ATLAS.ti software, for the treatment of qualitative data.
For example, some previous studies have looked at sustainability themes on concerns and
ecologic, economic and social issues that are of a qualitative nature [18,19]. However, these
do not use qualitative stakeholder analysis (QSA), supported by thematic network analysis
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(TNA) through PESTEL (political, economic, social, technological, environmental and legal
dimensions), as suggested in the present study. A PESTEL analysis is an analytical tool that
originates from market analysis and management, utilized as a strategic framework for
understanding the external factors that may affect a business or an operation. In this study,
a PESTEL analysis was used to identify the external influences on biogas development
from the point of view of stakeholders, and subsequently examine and determine the
influential factors in terms of political, economic, social, technological, environmental and
legal considerations.

To our knowledge, most users of QSA focus on how the software ATLAS.ti (used
herein) can be applied [20]. In particular, limited attention has been given to the manner
by which this software can be useful as a TNA in the analysis, when applying a PESTEL
perspective to the role of biogas in sustainability transitions. Furthermore, by using
ATLAS.ti, this study presents and thematically applies QSA by focusing on sustainability
themes from a PESTEL (multidisciplinary) perspective. This approach is also contrasted to
previous TNA studies, as it primarily focuses on central sustainability themes as discussed
by the stakeholders, where the actors as participants are secondary to consideration.

The aim of the present study was to investigate the perceptions of stakeholders
regarding the sustainability factors of PESTEL, and to determine how these perceptions
contribute to the development of biogas as a fossil-free energy solution through a QSA
using TNA. This study answers a central research question: How can a QSA that uses a
TNA through PESTEL be undertaken in order to identify and analyze opportunities and
threats as perceived by stakeholders of a project, for the successful development of local
biogas production in a region?

2. Literature Review: Theoretical and Conceptual
2.1. Stakeholder Theory

Stakeholder theory originates from strategic management discourses, with the basic
tenet that stakeholders are critical in business management as they affect the long-term
strategic goals of the business (or project) [21]. However, there are different opinions
expressed in different business management discourses, as to who is regarded as a stake-
holder. This discussion goes back to Freeman’s work in 1984 on who can be counted as a
stakeholder, and to whom managers should pay attention [22]. According to Freeman’s
definition, a stakeholder ´is any group or individual that can affect or is affected by the
achievement of a corporation’s purpose´ [23] (p. 49), which means that it is difficult to
define the specific stakeholder that contributes to the creation of a shared value. Mitchell
et al. argue that stakeholders are only those with legitimized claims on the business [24].
In their developed model of stakeholder theory, they define stakeholders as the groups
that managers perceive to have three important attributes: power, legitimacy and urgency.
Therefore, the individuals and groups possessing these attributes are considered as those
that require significant attention from business managers [21]. These attributes are interre-
lated and merge into different typologies of stakeholders, with different expectations from
businesses. Some typologies have used simple dichotomous groupings, such as primary
vs. secondary, wide vs. narrow, active vs. passive, while others have used more elaborate
systematizations with seven to ten typologies of stakeholders [25]. In most typologies, only
those stakeholders who possess all three attributes—power, legitimacy and urgency—are
considered the ‘definitive stakeholders’, which are those with the right to make claims on
business [24] (p. 873). This implies that managers have to identify stakeholder attributes,
and prioritize the demands of various stakeholder groups, in which the interest of the
business comes first [26].

Stakeholder theory is one of the most frequently used approaches in business manage-
ment and sustainability research [27]. The theory has its roots in systems thinking, where
an organization and its management are analytically and practically linked to broader
social systems, within the field of operation in the organization. Antecedents, such as
Chester I. Barnard’s classic work—The Function of the Executive—laid the foundation for
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seeing organizations as the result of structures and processes that arise between actors as
part of social systems [28] (pp. 215–285). He developed the ´theory of coöperation´, which
is essential to any organization, arguing that cooperation and organization are normally
separated and treated as two different entities. He claims that organizations consist of the
social processes of humans, which are not solely governed by formal requirements. These
are the result of actions that are influenced by the social activities of others, which the
organization typically is not aware of. These actions are undertaken by the stakeholders
in which the organization depends on in their cooperative social system. On the other
hand, Rhenman and Stymne concentrated on the strategic need for organizations to man-
age stakeholders as a part of the management’s decision making [29]. Furthermore, they
claimed that the goals of the organization are equal to those of the stakeholders, and, hence,
the task of management is to govern according to the shared stakeholder value princi-
ple. Their stakeholder model, developed to provide structural support for management,
was designed as help to identify how they could steer the organization toward engaging
in value-based and shared goals. However, this early theoretical model, proposed as a
means of solving classic strategic management problems that have centered on value chain
financial values, has since been severely criticized [30].

During the past decade, stakeholder theory by Freeman et al. has received due atten-
tion, arguing that stakeholders are at the center of strategic management thinking [26,31].
Stakeholder theory was largely influenced by the idea that organizations need to be man-
aged with due consideration to all stakeholders, not only with the interests of shareholders
in mind [32]. Indeed, no organization can function in isolation without any relationship to
its immediate societal environment or stakeholders. Within the field of strategic manage-
ment, Freeman pioneered the extension of corporate responsiveness with the inclusion of
all individuals and groups in society that have a stake in the organization. The argument
was that the unit for analysis needs to be changed to a relational view of business, which
means that economics develops through social relations and interactions. Stakeholders
have a social responsibility to those who affect, or are affected by, the achievements of
an organization, where the intersection between different stakeholders forms the basis
for effective and sustainable stakeholder management [32]. During crises, stakeholder
management can create opportunities for better insights into project management, which
would not otherwise be possible. Hence, it is important to have a well-planned SA in any
sustainable project management.

2.2. Stakeholder Analysis

SA is viewed as a process that facilitates decision making in areas of development,
based on the study of aspects related to social, economic and environmental phenomena,
and their respective effects on individuals, groups and organizations [33]. It helps devel-
opers avoid failures by having a sound understanding of the dynamics that influence the
policies and activities of the project. It also promotes a participatory approach in decision
making and the implementation of activities that promote sustainable project management.
In some cases, SA is used as a platform for sharing knowledge, facilitating negotiating and
promoting collaboration among stakeholders [33] Although SA originates from business
sciences, it has now become an integral part of other disciplines. Today, stakeholder theory
(ST) and SA are an essential part of participatory and multidisciplinary approaches through
understanding and resolving sustainability challenges from a stakeholder perspective [34].

An SA that focuses solely on social interaction for developing economics, shared value
becomes problematic in a multidisciplinary approach, in which the end goal is to result in
integrated perspective of sustainability transformation or research. In addition, the pre-
dominance of managerial interests in the research agenda of stakeholder theory, rather than
those of the stakeholder, is problematic, as several crucial factors in sustainable business
management are ignored [35]. Contemporary stakeholder theory research therefore ques-
tions the historical assumption that a pursuit of financial gain is the primary management
concern. In fact, SA requires the analysis of ethical, ecological, political and sociological
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perspectives on the links/relationships between organizations and society [27,36]. Thus,
such complex interactions between different dimensions require a balance between the
benefits and other consequences of economic activities with adequate knowledge and un-
derstanding of other factors, such as the social, economic and environmental factors, which
form part of a broader SA framework [37]. In this sense, stakeholder theory is believed to
be enhanced through elements of methodological guidance from broader approaches, such
as those based on social systems theory, that bring the descriptive, normative and instru-
mental together [36,38,39]. According to social systems theory, business management is
embedded in a complex mesh of interactions between different units (stakeholders) within
different systems. The network approach to SA considers stakeholders not as autonomous
units, but rather as parts of a whole system, where the interactions between the units are
assumed to be strongly related to achieve sustainable business management [40].

To increase the understanding of how complex stakeholder relationships develop,
research has often applied analytical techniques that make it easier to identify the factors
of greatest importance in the development of a network. Some of these are presented in
the next section.

2.3. Social Network Analysis, SNA

Studies that analyze stakeholder relationships and interactions to other actors usually
apply the principles that exist in SNA, that are based on social systems theory. According
to Scott, SNA is a method that bridges the gap between theory and practice [41]. Like the
stakeholder antecedents, he assumes that organizations are the result of social interactions.
Individuals’ relationships can be analyzed in a systematic way by social networks, where
different SNA techniques are used to measure the structure of these, in terms such as
reciprocity, density, distance, centrality, cliques and position. In sustainability research,
Henriksen has applied SNA to measure a global network of biofuel sustainability as
standard setters [16]. Zhou et al. have conducted bibliometric and SNA in civil engineering
sustainability research, which shows that it can be used to study relationships between
variables other than human relationships [42]. As the majority of research applies a
quantitative SNA approach, qualitative analysis has gradually been added to gain a deeper
understanding of the unique nature of webs in the SNA results. For example, Luthe and
Wyss apply SNA when they focus on resilience from a tourist supply chain perspective,
which is later complemented by interviews and workshops [43]. This means that SNA
can provide interesting results. However, in order to gain deeper understanding of a
phenomenon, the present study shows that other qualitative analytical approaches are
required, such as TNA.

2.4. PESTEL in QSA

In sustainability research, there is more attention on the qualitative dimension of SNA,
which is a complementary quantitative approach [40], providing more exploratory and
descriptive information on different phenomena within a given system that influence a
certain area of study. In this context, the present article aims to introduce a QSA approach
by using TNA, which is based on a PESTEL model in SA, to categorize data based on
stakeholder perceptions of sustainability aspects that influence biogas development in
a central region of Sweden. Often, PESTEL is analyzed through strengths, weaknesses,
opportunities and threats (SWOT). However, since the complexity of biogas development
is often characterized by links between stakeholders as well as policy and geodemographic
influences [10,44,45], the present study has focused only on two external elements: oppor-
tunities and threats.

In this study, it is assumed that stakeholders’ interests and perceptions of biogas devel-
opment can affect or be affected by the PESTEL aspects of sustainability. Consequently, new
multidisciplinary, holistic and integrated models for stakeholder analysis, such as PESTEL,
are gaining popularity in sustainability transformation initiatives and research [46–49]. A
PESTEL model in QSA is a strategic, multidisciplinary framework, commonly used in
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project management to identify stakeholders and their underlying relationships across
different dimensions and sectors [46]. A PESTEL model allows for the identification and
analysis of the broader environment, within which a company or project operates, in order
to provide a holistic picture of factors that influence successful management. Thus, one
of the main advantages of using this model is that it permits a multidisciplinary analysis
of factors that have an impact on a project, area of development or company [48]. As a
precondition for the analyses of effective strategic management, the PESTEL model does
not generally adopt a quantitative measurement approach. Rather, it focuses on factors
that have a qualitative structure for in-depth analysis and evaluation [47]. In this sense, the
use of a PESTEL model in QSA requires analytical skills and strategies, such as TNA, for
comprehensive and in-depth analysis of rich and qualitative information. Although differ-
ent PESTEL models are gaining popularity in sustainability discourses, very few studies
have explored methodological techniques for analyzing qualitative data in a systematic
way, while maximizing the advantages of using such an approach in SA.

Generally, PESTEL analysis has been recently applied in some energy-related studies.
For instance, Achinas et al. reviewed the European biofuel industries through a socio-
political, techno-economic, legal and environmental analysis approach, and discussed the
interrelation between technological dimensions and sustainable deployment [49]. They
found that one of the driving forces in the transition to biofuels is the environmental
benefit, through the reduced emission of greenhouse gases, for example. European biofuel
industries are driven politically by directives that have been developed by the European
Commission, which advocate that each country develops its own legal framework, such as
subsidies and import tariffs, in order to support national biofuel development. However, it
should be pointed out that these instruments may create barriers to international trade and
constrain a national market for biofuel. By also utilizing PESTEL analysis, Christodoulou
and Cullinane studied the opportunities and challenges in the implementation of an energy
management system at Northern European ports [47]. Therefore, this study adopts a
PESTEL framework in undertaking a QSA, by using TNA as a methodology.

3. Methodology

This article is based on materials that were gathered during an investigatory phase
of Project X (investigatory phase: December 2018–May 2019). One of the aims of Project
X was to investigate how multiple stakeholders (policy makers, investors, experts in
various sustainability domains) work towards facilitating a transition to local biogas
production for small and medium-sized enterprises (SMEs) that have the potential to start
biogas production in the region studied in Sweden. In order to identify the opportunities
and challenges for the small-scale biogas industry to develop successfully, data from the
stakeholder analysis was collected to build a knowledge base. The attitudes of various
stakeholders toward biogas production and sustainability in the region was analyzed.
Stakeholder analysis was therefore executed during the investigatory phase, i.e., during
Project X, which had the long-term goal of facilitating the establishment of sustainable
and competitive biogas production for SMEs in this region of Sweden. In particular, this
investigatory project, i.e., Project X, followed a bottom-up approach, within the framework
of promoting a transition to a circular economy.

3.1. Data Collection

Several activities carried out during this investigatory phase sought to involve differ-
ent stakeholder groups and local communities from the region, all of which could influence
a transition to sustainability. Stakeholder initiatives to develop biogas production in the
region have been weak in the past. Stakeholders were identified through a desk study.
These stakeholders consisted of farmers, municipal waste management companies, sub-
strate owners, policy makers, investors, labor markets and experts in various sustainability
domains. The potential involvement of the stakeholders was followed up by outreach
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activities. During the project, on-site visits were made to biogas plants to observe and learn
from experiences of companies with knowledge of the regional market.

Following the purpose and objectives of the research project, a questionnaire survey,
discussion seminars and individual interviews were organized and carried out during
February 2019 with 22 biogas-related stakeholders in the region. Data presented in this
paper are therefore mainly from these 22 individual stakeholders. The questionnaire had
open questions, such as: What are the conditions for increased biogas production in the
region? What challenges do different actors face and how can such challenges be handled?
How can biogas contribute to sustainability? Afterwards, the individuals were invited to
participate in a workshop, where similar questions were raised in focus group discussions.
In total there were five groups, each of about four to five participants. In addition, sec-
ondary data was also used, based on a review of the literature, to create linkages (such
as associations, similarities, contradictions, etc.) to the findings. All collected data were
thematically coded and analyzed by PESTEL with the use of ATLASti.9.0 software for QSA.
Based on the data analysis, a model for TNA in QSA was developed.

3.2. Thematic Approach

Thematic approaches are commonly used in qualitative data analysis to identify
patterns in seemingly random information, derived from the collected data and then
organized into themes [50]. In thematic approaches, the researchers apply a technique
that regroups and organizes the collected qualitative data under different central themes.
A theme captures the important aspects from the stakeholders’ perspective, being their
interests and perceptions in relation to selected aspects of the investigation. As such, the
thematically-analyzed data expresses the meanings and representations of the stakeholders
in the QSA. Therefore, an in-depth QSA, which uses a thematic analysis, seeks to add
value to the initial findings through central themes (the main focus) that are related to
stakeholder needs, perceptions and concerns. Thematic analysis represents a creative way
of identifying the salient themes in a structured manner, organized into three main types:
‘basic themes’ (descriptive statements about what is included in different instances of data);
‘organizing themes’ (clusters or groups of basic themes); and ‘global themes’ (theoretical
claims about how the data can be understood) [51]. In this study, a thematic QSA is carried
out by using the ATLAS.ti software.

3.3. Analytical Tool—The ATLAS.ti Software

ATLAS.ti is a computer-aided qualitative data software. This particular software
is commonly used for analyzing text, image, video and geographic data. Such data are
input in the software, and the process of data analysis begins with coding. Coding in
qualitative data analysis is an interpretative process of assigning a summative, salient,
essence-capturing and/or evocative attribute for a selected segment of data [52]. It is
through the process of looking at the variations and similarities across different codes that
researchers identify and organize themes that are embedded in the data [53]. Therefore,
themes are a higher level of data reductions, through which similar categories of codes
are assembled together. The main assumption is that from carefully and systematically
examining coherent segments of the gathered empirical qualitative data through coding
and then creating themes out of the codes, answers to the study’s research questions can be
found and a conclusion can be drawn.

The ATLAS.ti software is a graphical tool that has the ability to create networks
between codes and themes and shows the interconnectivity between them, as well as
identifying the source (what stakeholders, and when) of the themes [54]. The graphical
illustration through the network of linkages enables different kinds of exploration, such
as the relationships between themes, codes and quotations and research questions. The
network platform in ATLAS.ti facilitates visualization and the exploration of answers to the
set research questions in creative and systematic ways [55]. The network feature in ATLAS.ti
was therefore used in generating thematic networks to identify and analyze opportunities
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and threats, as perceived by stakeholders of the Project X. Practical application of ATLAS.ti
v.8.4 is supported through a freely available manual [56], which can be downloaded from
https://atlasti.com/, (accessed on 20 May 2019).

All the materials gathered, including the literature reviewed, were used as input under
a project file in ATLAS.ti. Once the project was created, several central features of ATLAS.ti,
such as ‘documents’, ‘quotations’, ‘codes’, ‘memos’, ‘networks’ and ‘links’, were used for
data management and analysis. The feature ‘documents’ was used to collect and organize
all the gathered materials in various formats, such as text, multimedia, geographic imaging
and location of stakeholders. The ‘quotations’ feature was employed for selecting segments
of data identified as being relevant, in terms of the aim of Project X. Individual quotations
(segments of the gathered materials) were then grouped under one or more codes. A code
(which can be one or a couple of words, several particular words, or even a few sentences)
is a reference given to some part of the gathered qualitative data. It facilitates the indexing,
sorting and working with quotations [52]. For the SA, in the PESTEL approach, codes
such as ‘political’, ‘economic’, ‘social’, ‘technology’, ‘environmental and ‘legal’ were used.
The codes were subsequently regrouped into two different elements, ‘opportunities’ and
‘threats’, which underline the goals of Project X.

The ‘networks’ feature in ATLAS.ti was used to generate the results of Project X.
The ‘networks’ feature is a central workspace that allows the users to create and explore
interconnections between codes, quotations and memos to create sets of related elements in
a visual diagram (such as mind maps), displaying spatially clustered items [54–56]. Finally,
the ‘links’ feature was used to create the linkages between codes, quotations and memos
(by applying analytical, reflective and theoretical notes from the project management
team). Different types of links (with different labels and formats) were created to depict
the different kinds of relationships between the nodes.

The ATLAS.ti software generated two analytical networks as QSA, by using the
codes based on the PESTEL model. The first analytical network generated was that of
‘opportunities’, and the second was that of ‘threats’ to biogas development in the region.
The following section discusses these findings.

4. Findings

As biogas production remains poorly developed and established in the region stud-
ied, the findings were aimed at identifying the views of stakeholders on the external
opportunities and threats that the biogas industry faces in the region. The categories of
PESTEL were divided into external original elements, which could be attributed to the
environment, in terms of opportunities and threats related to Project X. The first external
element was coded in the subcategory ‘opportunities’, where the views of stakeholders
on the various contributions of biogas to sustainability, as well as the conditions favorable
for biogas development were assembled. The second external element was categorized
as ‘threats’ and included aspects that are hard to overcome at the regional level for the
successful development of biogas. Using QSA through a TNA was intended to identify the
PESTEL factors that contributed to the manageable challenges that could potentiate biogas
development in the region.

Figure 1 showing TNA (opportunities) and Figure 2 showing TNA (threats) depict
parts of the thematic networks, with a few examples of the themes, that were created and
generated by the use of the ATLAS.ti software. Thematic network analysis with ATLAS.ti
is a creative and innovative way to identify and organize themes that answer the research
questions of a study. The network feature in ATLAS.ti enables researchers to not only
focus on themes, but also to identify the respective stakeholders to whom the themes
matter most. With the use of different built-in features in ATLAS.ti, one can undertake
further, detailed queries on the narratives of the stakeholders, regarding different issues and
concerns identified in the SA. In this paper, only parts of the thematic analysis are presented
in these figures, as the whole network had many themes, sources, codes and linkages,
which would have rendered the text too small and illegible had it been presented. Some

https://atlasti.com/
https://atlasti.com/
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parts (for example, the literature review of journal articles and individual questionnaires)
remain illegible, as these are generated by ATLAS.ti and the images presented herein
cannot be enlarged. As these parts are not so important (they are shown as examples), a
simplified version of the TNA used in the QSA by using the ATLAS.ti software is presented
in Figures 1 and 2. These themes are presented as boxes with text starting with hexagonal
symbols. In the ATLAS.ti software, a click on the boxes shows detailed information and
descriptions for the respective themes and enables the generation of further results. The
black lines show the relationship between the different themes (as well as between levels
of themes), and the blue dotted lines show the respective sources of the data for the themes
(for example, during focus group discussions, surveys, literature reviews).

After depicting each of the thematic networks, a brief description of the main findings
is provided. In addition, Table 1 presents a summary of the main themes that are discussed
as key findings.

Table 1. Summary of main themes discussed as findings.

PESTEL Opportunities Threats

Political

• Collaboration
• Municipality-ownership
• Biogas in sustainability goals

of the region

• Political Ignorance
• Inadequate support
• Energy priority—

increased competition

Economic

• Increase production in the
municipally-owned plants

• Exploit willingness to grow
• Support Small-

scale production

• High investment cost
• The feasibility of obtaining a

return—Insufficient or
undeveloped infrastructure

Social

• Increased Employment
• Development of

climate solutions
• Need for information

and education

• Social acceptance
• Plants in the neighbourhood

Technical

• General technological
development

• Regional potential
• Access to raw materials

• Diversity of substrates
• Logistics and transportation

Environmental

• Rich access to
natural resources

• Win-win potential
• Quality of digestant

Legal
• Precursors
• Changes in laws

• Lengthy process in
legal decisions

4.1. Opportunities

Opportunities observe the external factors that affect project management. Such factors
are essentially gathered from SA to develop external strategies in building the external
positive output for the project. The following sub-section therefore presents the TNA,
focusing on the opportunities as external factors in the QSA of Project X. Figure 1 depicts
the opportunities in Project X, uncovered through the TNA that was carried out in ATLAS.ti.
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4.1.1. Political

The QSA shows that political incentives have a major influence on biogas development.
In Sweden, national policy incentives exist, which ranges from fiscal, economic to regulatory
policy instruments [57,58], which would favor the interests of different stakeholders in
the biogas value chain. Rather than anticipating a specific effect from a certain policy, the
instruments always act synergistically, with a combined effect on biogas development.
However, the advantages of establishing a national biogas road map have not been clearly
endorsed by stakeholders from the region. In particular, local stakeholders highlight three
different main areas of development, which can contribute to opportunities for the local
biogas industry: collaboration; municipally owned biogas plants; and the inclusion of
biogas in the sustainability goals. There is a need for collaboration, which extends beyond
the political boundaries, to coordinate forces directed at the regional development of biogas.
Different parties have different goals and interests, which means that biogas is commonly
ignored in political debates and proposals. One suggestion is that the municipality should
take the lead by establishing more municipally owned biogas plants, which would increase
the regional supply of biofuels. However, in order to succeed, biogas needs to be re-
examined as an integral part of the local circular economy, which means that the promotion
of biogas has to be clearly expressed in the sustainability goals of the local region.

4.1.2. Economic

The QSA shows that economic circumstances are the most important prerequisites for
initiating small-scale biogas production in the region. Stakeholders highlight three different
regional opportunities: to increase production in the municipally owned plants; exploit the
willingness to grow; and support small-scale production. Some past initiatives have been
taken to establish biogas companies that are municipally owned. Today, they face economic
constraints, due to the low utilization of capacity, in part due to high requirement of capital
and operational costs. This renders small regional companies passive at the moment in
the business of biogas production. If conditions change, opportunities for growth could
be exploited through an increase in production. This could contribute towards economic
sustainability for the companies. There is also a willingness to grow among small and
medium-sized companies, but these opportunities need strong support to be able to take
the necessary steps towards developing biogas production.

4.1.3. Social

The analysis shows that biogas can contribute to social opportunities, i.e., the con-
sequences of biogas establishment, which affect people in a positive way. Stakeholders
highlight three main different areas with potential for development: an increase in em-
ployment rate; the development of climate-smart solutions; and the need for information
and education. As biogas is a relatively new area of development, which requires the
addition of new expertise both within biogas production and in the value chain, it creates
the conditions for higher regional recruitment. Biogas also needs to be promoted as an
excellent climate-smart solution. A prerequisite for achieving a higher employment rate is
the creation of job opportunities, through an increase in information on the pros of biogas
and establishing an impetus throughout the region.

4.1.4. Technical

The QSA shows that stakeholders perceive that the technical opportunities for biogas
production are very stable. The analysis of the perceptions of technical solutions shows that
the following three main opportunities are perceived to contribute to technical potential
for regional biogas production: general technological development, regional potential and
access to raw materials. The technological development of converting organic materials
to biogas for energy purposes can be dated back to the 1970s in Sweden. Until now,
this development has resulted in a large variety of technologies that can make use of
feedstock of different origins to produce biogas, which can be used further for several
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energy applications (electricity, fuel and heat). This means that the regional conditions
are sound for the application of the technology. Substrates within the region, such as
separated organic waste, waste streams and byproducts from industries, agricultural and
forestry residues can be utilized. There are ample raw materials (organic substrates) within
the region; however, today they are not used efficiently. Technological development can
perhaps enable the utilization of a larger repertoire of substrates.

4.1.5. Environmental

The QSA shows that stakeholders perceive the environmental opportunities as good,
and they have several resource-based views, which are: rich access to natural resources,
non-utilized resources and a win-win potential. The region has plentiful forest biomass
and other organic substrates, which can be used for biogas production. The potential
of these resources is great, which implies that they can contribute to create good biogas
conditions for the region. If they were utilized, they would also contribute to the win-
win effects, since the digestate (residues) from the biogas process can be recycled as
bio-fertilizer on arable land. This not only closes the cycle of plant nutrients but leads
also to the diminished use of mineral fertilizers, whose production and application lead to
unsustainable environmental consequences.

4.1.6. Legal

The QSA shows that the legal consequences can be crucial for biogas production in the
region. Precursors (other Swedish plants) have created opportunities through a change in
the law, that allows the use of raw materials that promotes biogas production. For instance,
a biogas producer has introduced a legislative amendment which allows for an increase in
the use of offal, a change that regional companies could benefit from. Another change in
the law is that the government allows the use of biogas in natural gas networks, which has
the potential to expand the geographical scope of gas utilization.

4.2. Threats

Figure 2 shows TNA—generated with ATLAS.ti—and the threats identified from the
QSA in Project X. Threats are the external factors that can act as obstacles in the project. In
QSA, the stakeholders therefore had identified and discussed the threats mentioned below.

4.2.1. Political

The analysis of threats shows that stakeholders see three political challenges that can
contribute to negative consequences for regional biogas development: political ignorance,
inadequate support and energy priorities with increased competition. As a matter of fact,
there is no consensus among the regional decision makers on making biogas an imperative
on the way to achieving sustainable development. Moreover, political efforts have been
made to support the development of different sustainable energy sources, such as biogas,
biodiesel, hydrogen and electricity, which expose biogas to tough competition in a limited
market. Having an awareness of the advantages of biogas influences the areas of energy
that may be prioritized. It has a direct effect on increasing the competition among the
types of energy to be promoted. This problem largely has to do with the national policy-
making decisions on subsidies and financial support, which also affect regional biogas
development, rendering the threats difficult to surmount.

4.2.2. Economic

The main threats identified by the stakeholders are high investment costs, weak in-
frastructure and establishment of gas stations. The biggest threat discussed was the high
capital investment costs. Some stakeholders had made estimates, but their calculations
displayed uncertain prospects for profit. In addition, as previously reported in the litera-
ture [10,44,45], insufficient or undeveloped infrastructure is regarded as a barrier for the
expansion of the biogas sector, even in this region. Among other things, they pointed to
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shortcomings in terms of few fueling stations where customers could easily refuel with
biogas. This rendered the stakeholders, particularly the private companies on the demand
side of the biogas value chain, reluctant to invest in biogas-fueled vehicles.

4.2.3. Social

The threats highlighted by stakeholders are mainly directed at two areas: social
acceptance and biogas plants as a neighbor. Both threats are related and have to do with
the smell that can be associated with biogas production. Biogas production can cause odors
that spread to the geographically close vicinity and affect those who live next door to the
plants. However, most biogas plants are not built close to residential areas, and the residual
waste can be spread as fertilizer on fields. Furthermore, the input organic waste remains on
the premises of the biogas plant, which does not contribute to odor problems for neighbors.
Biogas production needs to have social acceptance, which can be difficult to accomplish
without proper public instruction, education and communication.

4.2.4. Technical

Threats to this development mainly relate to the diversity of substrates, logistics and
transport. Different substrates, due to their inherent properties, may need to be combined
in specific ways, and sometimes pre-treated prior to digestion. In addition, the logistics
and transport between the location of substrates and biogas production sites need to be
streamlined and efficient, so that they do not contribute negatively to other PESTEL factors,
such as environment, economy and social factors. These two threats to biogas development
require technical adaptation and coordination. There is also a lack of technical competence
and capacity in the region to promote investment in the biogas sector.

4.2.5. Environmental

Environmental threats are potentially associated with the quality of the digestate.
These require extra processing to eliminate toxic or harmful substances and/or microorgan-
isms that may remain. This processing has consequences for other PESTEL factors, such
as the need for further technological development, poorer economy for the company and
social consequences for people if the resulting bio-fertilizer is not safe to use.

4.2.6. Legal

Legal threats are perceived to be complex; for example, the long wait required for
government decisions. It takes time and a lot of work to influence politicians before deci-
sions are made. Knowledge, time and work are valuable assets that are limited in regional
biogas stakeholders. Furthermore, legal issues require expert opinions and associated costs.
This has consequences for other PESTEL factors, such as technical adjustment, financial
investment costs and other restructuring costs.

5. Discussion

Generally, all stakeholders agree that biogas production in the region is conducive
to the transition to a circular economy. In particular, the transition from fossil fuels to
sources of renewable energy is urgently needed to mitigate climate change. As suggested
in previous PESTEL studies, the benefit to the environment is always one of the most
important driving forces for a transition to biofuels [49]. However, biogas does not only
have a positive effect on the environment, but also on economic and social facets. In fact,
the use of biogas from organic waste is a clear and dynamic example of a circular economy
put into practice [9,10,59]. These returns are often found at several segments of society
along the production and consumption circle, rather than only when biogas is used. For
instance, household waste, which otherwise may cause environmental and health issues in
the neighborhood, are managed and transformed into commercial products. Through the
biogas process, high quality bio-fertilizer is generated that can replace chemical fertilizers
that are used in farming, which contain mineral phosphate of fossil origin, a diminishing
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natural resource [12,60]. The transition into biogas establishment will promote an envi-
ronmental awareness among citizens, thus inducing a change of attitudes and behavior.
Moreover, the promotion of a renewable energy source for the transition to sustainable
development indicates social responsibility [47]. Therefore, a biogas-related stakeholder
plays a responsible role by demonstrating his/her commitment to sustainable solutions.

In general, energy policies should have a positive effect on the implementation of a
certain renewable energy source for sustainable development [47]. However, in realizing
their importance, such a realization must be accompanied with clear political objectives and
prioritization at the local level; unclear political direction with ambiguous prioritization
in this region will adversely affect biogas development. One of the biggest threats was
found to be the high capital investment costs, and the feasibility of obtaining a return on
investment for biogas production. This has also been described previously, where the
implementation of energy efficient measures was often associated with high economic risk
due to high initial investment costs [44,47,61,62].

During the project, lack of technical competence in areas with a direct bearing on bio-
gas development was identified as a challenge for successful regional biogas development
at the local level. With an increase in regional biogas development, new job opportunities
can arise, in particular for workers with the necessary competence and skills. A dynamic
regional development would also lead to a higher overall employment rate. In this sense,
one of the challenges ahead for Project X is to create awareness and social acceptance of
biogas development in the region. Knowledge and social acceptance strategies need to
be based mainly on environmental and health concerns, related to climate urgency in the
global society [63].

The QSA through the TNA demonstrates that even if there are advantages in and op-
portunities for promoting regional biogas production, a systematic change through several
aspects of PESTEL is necessary to overcome the inherent threats to this development. To
that end, the creation of a collaborative network of stakeholders was considered necessary
for the sustainability of the project. It consisted of all those participating in and bearing
an influence on regional ‘biogas circles’; a platform through which regional stakeholders
could communicate and interact with each other. The engagement of stakeholders is a
strategic approach to increase sustainability of projects [5]. Project X aimed at developing a
knowledge base that could pave the way for large scale, follow-up projects, which would
identify and implement measures for activating local entrepreneurs and other stakeholders.
As the local communities in the region are tightly knit and local entrepreneurs are depen-
dent on others in the value chain, this transition could only be brought about by engaging
a larger group of stakeholders than the immediate target group, i.e., small entrepreneurs,
in particular those with an interest in biogas development. In a similar manner, it has
been argued that stakeholders’ knowledge of the biogas value chain is crucial in the future
development strategy of the sector [8].

In this sense, the QSA using a TNA with the help of the ATLAS.ti software was
found to be instrumental in exploring and identifying opportunities and threats within the
development of the biogas sector in the region for the following reasons. Firstly, such an
approach allowed the project team to focus on the main themes regarding the potential
and challenges, rather than on the stakeholders. By focusing on the themes, the project
team could develop strategies to exploit the identified potential and find possible solutions
for addressing the threats. Secondly, this particular approach enabled the project team to
gain a better understanding of the complexities surrounding various themes. A sound
understanding of the complex network of the themes is essential in sustainable project
management, and ATLAS.ti facilitates the creation of a thematic network through a more
integrated visualization. Through the TNA, sources of influence or concerns raised by
stakeholders were easily identified through the exploration of the linkages. Thirdly, the
QSA using TNA with the help of ATLAS.ti also created the opportunity for the project
team to link the themes raised and discussed by the stakeholders in previous scientific
studies, media reports and legal documents. For instance, such linkages facilitated the
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project team to better understand the causes of the identified threats and possibilities
for solutions. Finally, by using ATLAS.ti, the project team could import data in different
formats and sources, such as text from literature reviews and field notes, images from field
visits and reports, audio/video recording from different social media, as well as geo-data,
i.e., information based on geo-locations (for instance, from different business companies
found in different municipal areas). ATLAS.ti also allowed the import and export of data
from and to software for quantitative data analysis.

However, there are several challenges that one needs to consider in QSA when using
TNA with ATLAS.ti. First and foremost, a profound knowledge of the ATLAS.ti software
is essential, so that users can create and use networks of themes through coding and the
creation of linkages. In this connection, one can access training sessions and materials,
such as manuals and guides from the ATLAS.ti websites (ATLAS.ti.com, accessed on
20 May 2019). Secondly, the networks of themes can become big and complex, with various
sources of data and information. In this sense, it is better to develop a small network
of themes, depending on issues/problems/aspects that need to be focused on in project
management. For instance, in this project, the team members decided to focus on potentials
and threats. Thus, it was easy to work and generate information by creating/having two
different networks, rather than a single big network. Finally, the main challenge is what to
do with the data gathered and generated from the QSA by using TNA with ATLAS.ti. The
results of the analysis on their own are not enough for the sustainability of a project. Project
team members therefore need to design the strategic use of the findings and presentation
from this SA approach. For instance, the findings from such an approach can facilitate
collaborative networking in designing strategic plans.

6. Implications, Limitations and Conclusions

For Project X, the findings from the QSA highlight several opportunities as presented
in the findings section of this article. However, the findings section also presents certain
threats discussed by the stakeholders that needed to be seriously considered by the project
team in developing strategies for sustainable project management. During Project X, it
became apparent that the societal context was another critical aspect for allowing local
businesses to develop and flourish; their successful establishment depends on political
willingness, awareness of available subsidies and an understanding of legal issues and
bureaucratic obstacles.

To streamline the expansion of biogas production in the region, the PESTEL analysis
contributed to showing that development is guided by mandatory and more voluntary
commitments and support for actors interested in biogas production. In the present study,
mandatory aspects were mainly considered to have had the greatest impact on regional
biogas development. These are political, economic and legal (PEL) aspects of PESTEL,
while social and ecological (SE) are the result of these efforts. Technical (T) were not
discussed as a problem, since these resources were considered as being met.

Political aspects entailed a need for much stronger political support, and an agenda to
find facilitating solutions. The analysis showed that there is competition between different
energy sources, strengthened by the current political management of state and municipal
subsidies. Biogas, as an energy source, has been ignored in the overall political debate and
been given less attention and support than other energy sources.

Economic aspects for managing the risk of high investment costs can make it difficult
for individual low-resource players to initiate biogas production. This is worsened by
the current subsidy system, in which the state chooses to promote individual energy
solutions. Instead of finding the most appropriate fossil-free energy solutions to ecological
problems, the promotion of specific energy sources has been conducted at the expense
of the development of others. Further noted is infrastructural uncertainty, low expected
financial returns due to few buyers of biogas and low expansion of regional filling stations.

Legal requirements for biogas production has increased the complexity of its man-
agement and applications for financial subsidies. This has made it difficult for biogas
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stakeholders to manage the financial investment requirements, which has hampered the
development of biogas production.

As mandatory commitments are difficult to influence, this study sought to identify
opportunity solutions that were easier to influence, since they are based on voluntary
effort. Above all, the need for enhanced collaboration was noted, where stakeholder
organizations would come together to handle political, financial and legal requirements.
Our conclusion is that collaboration in various ways to create biogas systems could facilitate
the establishment of local biogas production units. A uniform and more massive impact
from several stakeholders can help to identify and articulate formal and specific demands
for political support and create a financial and legal platform of knowledge. As more
people become involved, the greater the effect. In the long run, this collaboration can
utilize social skills, improve the environment, foster technical stakeholder knowledge and,
thereby, create impetus to biogas production.

Two research implications have been noted, which have also contributed to some
limitations. Firstly, the analysis was based on data from many different actors with a
varying background and knowledge, which meant that the results may have been affected
by how well the respondents were familiar with the biogas situation. Despite this, it was
noted that there was good agreement among them, in how they perceived the situation;
therefore, we consider the analysis to be reliable and representative of the region studied.
The results can therefore contribute experience to regions that are at the same stage of
development as the one studied. Secondly, the use of the PESTEL model entailed certain
research implications, since several aspects are integrated into each other. For example,
collaboration, is a social phenomenon that also affects the other PESTEL aspects. Political
aspects have a bearing on the economic facets. The application of ‘completed models’ can
mean that there is a risk of omitting factors that are important for the analysis.

The opportunity solutions mentioned above will be studied in-depth in the large-scale
follow-up project discussed below. As biogas production can be small- to large-scale, we
propose that more research effort is aimed at understanding how collaboration between
different regional actors can contribute to the development of biogas systems of different
scales. Project X demonstrated that while some of the threats stem from specific conditions
in the Swedish subsidy system, which, for example, allow for the unjust competition from
neighboring countries, most threats and opportunities are commonplace in local biogas
initiatives. In fact, there is a sense of having to ‘reinvent the wheel’ in each local initiative
and a sense of urgency among stakeholders to learn from each other, in order to save
time and money. No national body exists where all of this information can be found and
coordinated. Project X identified many of the same obstacles that have been previously
reported, as reviewed by Karlsson [64]. The future question will be how to handle them
in light of possible opportunities, in order to allow the development of more long term,
successful business models.

The potential threats and opportunities that were identified in Project X have formed
the foundation for a large-scale follow-up project, in which the direction will be based
on the conclusions drawn from Project X. The new project will focus on the integration
and implementation of the four sustainability aspects (social, economic, technical and
environmental) in the companies that make the primary target group of the project. The
present situation is now being mapped and analyzed, and areas of improvement are
being identified. The social aspects of the companies involved will also be examined, i.e.,
how they handle social aspects in their respective organizations. The effects of a circular
economy on the organization of these companies will also be examined, for example,
to what extent persons from other countries are being employed. GAP analysis will be
conducted for all four sustainability aspects in the companies, with the goal of capability
enhancement and increased awareness at both the individual and collective level. The
new project will also study neighboring regions, which are currently one step ahead in
biogas plant establishment. This will be completed in order to examine the challenges
and opportunities in their respective biogas development, and to identify the methods by
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which they have implemented and actively promoted the establishment of local biogas
plants and created awareness in the population. In addition, the new project will study
specific cases (companies), so-called ‘role models’, located in other parts of Sweden, in
which small entrepreneurs have initiated joint biogas production plants with successful
track records. The role models will serve as sources of inspiration, information and contact
points for the extension of the local networks in the region studied in the new project.
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