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Abstract:

Anthropogenic climate change is one of the major current challenges and an urgent mitigation of Greenhouse Gas
(GHG) emissions from human activities is required for a sustainable future. The event sector is recognizing this need
and is increasingly addressing its contributions to global GHG emissions. In this context, the German Federal Garden
Show (BUGA) is exploring ways of organizing a climate neutral garden show in Rostock for the year 2025. Utilizing
the BUGA 2025 as a case study, this research project aimed at addressing the research gap regarding the event-GHG
nexus by investigating pathways towards a climate-neutral event. As a contribution to this aim, it identified major drivers
and barriers shaping event-related GHG management. These findings resulted in a suggestion of indicators to evaluate
events’ GHG mitigation and thereby provide a frame for future improvement in GHG management at events. These
findings were generated through qualitative methods, namely a focus group discussion which applied the Framework
for Strategic Sustainable Development, a review of academic literature and other events’ sustainability reports and the
application of the Process-based System Model to the case of BUGA 2025.
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Summary: Human-made climate change caused by an unnaturally high emission of climate-damaging Greenhouse
Gases (GHGs) from human activities is one of the world’s major current threats and challenges. We need to drastically
reduce our emission rates to reach a sustainable future where the planet and humans can thrive. The event sector is
recognizing this and is increasingly attempting to lower the GHG emissions resulting from an event. In this context, the
German Federal Garden Show (BUGA) is exploring ways of organizing a climate neutral garden show in Rostock for
the year 2025. Climate-neutrality implies that any GHG emissions are balanced by offsetting projects that counteract
the warming factor of GHGs on the atmosphere. This research project is meant to contribute to rendering events future-
fit by limiting their climate-damaging emissions. Utilizing the BUGA 2025 as a case study, it aimed at finding pathways
towards a climate neutral event. As a contribution to this aim, this study identified major drivers and barriers that affect
event-related GHG management. From these findings, several indicators to evaluate events’ GHG emissions were
generated. These could potentially provide a frame for future improvements in overall GHG management for events.
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1. Introduction
“BUGA 2025 in Rostock shall be climate neutral: This is how it can work” (Ostseezeitung, 2021, translated
from Germany) This headline awaited readers of the newspaper Ostseezeitung on 13th April 2021. In the
article, Rostock’s local Fridays for Future group reports on their conversations with the German municipality,
citing plans for the national garden show of 2025 (Bundesgartenschau, short: BUGA) to be the first climate-
neutral BUGA.

Bundesgartenschau (BUGA) translates to “Federal Garden Show” It is a biennial national horticultural
exhibition taking place at varying locations in Germany. Every ten years, the fair is carried out as an
international garden show. With its origins dating back to in the pre-world war times, the BUGA has been a
constant in federal Germany since its formalization in 1951 (DBG, no date). Attracting millions of visitors
of all age groups (Graefe, 2022), it is a large or mega event and considered a trendsetter in terms of green
urban development (Eßer, 2018). Given the intensive planning preceding the event, it has also been baptized
the “floral Olympics” (Dening, 1982, p. 94). The large scale of the event requires substantial expenses,
granted mainly by public funding, but also private donor sources. It usually also engenders large-scale
economic investments in the region, especially in the construction sector where the garden show triggers
substantial infrastructure projects (Kizil et al., 2017), among others in the form of both structural engineering
and underground works for newly designed park areas and mobility (Karl and Kersting, 2018). But also the
accommodation and gastronomy sector as well as retail and service generally benefit considerably form the
garden show (Metzler and Job, 2007).

Potential host cities or regions of the garden show are required to hand in a proposal outlying their concept
for the BUGA. These candidate locations are then scrutinised by the national committee, the German Federal
Garden Show Society (DBG) which is the umbrella organisation behind all BUGAs. After the final selection
of the host, a public-private organisation with local and national staff is established to execute the funding,
planning, and implementation of the garden show (Kimic, 2014; DBG, no date). This organisation represents
the intermediary between the national DBG office and the local municipality. Planning for a BUGA is marked
by intricate local and national collaboration in planning, holding design competitions and working with the
local population (Bader Aubrey, 2021).

In the light of growing overall awareness of ecological consequences of events, BUGA has increasingly
focused on limiting its impact on the environment. An important aspect in this are efforts to mitigate its
contribution to anthropogenic climate change. Germany has committed to having lowered its GHG emissions
by 65% until 2030 and to achieve climate-neutrality by 2045 (Umweltbundesamt, 2022a). However,
calculations have shown the need for more ambitious reduction quotas to attain the targets set out in the
global Paris Agreement. Adhering to the 1.5 °C - target, Germany would need to lower its GHG emissions
by 88 % until 2030, compared to the global reference year of 1990. The target of 2 °C would require at least
68 % (Hansjürgens, 2021). Minimizing global GHG emissions is seen as central to transitioning towards a
sustainable global society (IPCC, 2022). Experts are calling for immediate and effective action for a
sustainable future and to prevent looming tipping points (e.g. Rockström et al., 2009; IPCC, 2022). For
instance, Stanford University visualised the remaining global carbon budget of 8% in 2020, urging that we
had only 10 years left at current emission levels (Friedlingstein et al., 2020). In Germany, GHG emissions
have witnessed an overall decline by 38.7% in relation to the international reference year of 1990. However,
the latest values dating from 2020 reveal a rise by 4.5 % compared to the previous year (Umweltbundesamt,
2022b). Current emissions reduction rates are far from sufficient (IPCC, 2022). In 2021, Germany missed its
aim of having lowered its GHG emissions by 40% in 2020 (Umweltbundesamt, 2022a). Besides, regulatory
frameworks regarding GHG emissions and climate change are increasing. The Society of Germany's National
Garden Show (DBG) itself refers on its website to trends in this direction1 (Pazzaglia, 2022). The conclusion
drawn from these examples is that our society has reached the “beginning of an epochal transformation, that
is no longer marked by dreamers, activists and hortative, protesting students, but by proactiveness and

1 These include Great Britain´s mandatory climate-disclosures for large-scale companies since 2022 and the French
requirement for investors to set targets for GHG emissions and protecting biodiversity since 2021. It is also referred to
an exemplary court case in the Netherlands obligating a large corporation to significantly lower its GHG emissions.
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implementation. Integrated thinking has become the commandment of the hour” (ibid., translated from
German). This corresponds with the assumptions of the Science-Based Targets Initiative predicting that
“companies will continue their decarbonization journey until reaching a level of abatement that is consistent
with 1.5 ºC pathways” (Carillo Pineda, et al., 2020, p. 32). Action in all sectors is required to mitigate further
damage on the climate. This includes the event industry.

Despite their significant GHG emissions, events are a central element of modern Western lifestyles and
continue gaining popularity. The industry grows both worldwide (Ahmad et al., 2013) and in Germany
(Gehrke, 2018). However, events are increasingly reprimanded for their negative impacts on the local
environment, communities and economies, both in academic literature and the public (Reis and DaCosta,
2012; Hall, 2012; Ahmad et al., 2013). This is attributed to the general unattainability of environmentally
sustainable tourism. In this sense, it is questioned if for instance mega events can be sustainable at all (Hall,
2012). Both increasing awareness and measures regarding GHG mitigation can be observed in the event
industry, mostly in the context of general sustainability programs (Frost et al., 2015). This is seen as a
consequence of a growing interest in sustainable events (Tinnish and Mangal, 2012). In this context,
particularly mega-events often make an effort to outperform previous hosts in terms of sustainability efforts
(Collins et al., 2009).

A considerable part of these efforts are usually carbon footprints which receive increasing attention in event
management (Pandey et al., 2011). Most recently, as part of the COP26 in Glasgow, the event industry
launched a “Net Zero Carbon Events” pledge (UNFCCC, 2021), hosted by the Joint Meetings Industry
Council. The initiative “acknowledge[s] that there is an urgent need to accelerate the transition towards global
net zero emissions” (Net Zero Carbon Events, 2021). It appeals to event organisers to sign the pledge
comprising several goals. Namely, publishing the organisation’s roadmap to reach net zero by 2050 at latest
and halving emissions by 2030, as well as measuring Scope 1, 2, and 3 emissions2 and reporting on progress
at least every two years (ibid.).

However, even if sustainability is increasingly included as a criteria to an event's success, the economic pillar
of the Triple Bottom Line3 (TBL) still receives the main interest both among stakeholders, the public and in
research (Frost, Mair and Laing, 2015). Sustainability is commonly understood as the Brundtland
Commission's definition published in their report “Our common future” (Brundlandt, 1987). The concept
enjoys broad acceptance and is frequently used (Kates, Parris and Leiserowitz, 2005). It has, nonetheless,
been criticised as too vague (Williams, Wilmshurst and Clift, 2011). As this thesis will apply the Framework
for Strategic Sustainable Development (Robèrt, 2000) to explore a climate-neutral BUGA, it will be based
on the framework’s notion of sustainability. Its principles derive from basic laws of natural and social system
theory. As this study focuses on GHG emissions, it is mainly based on the framework’s first sustainability
principle4 which relates to GHGs being deposited in the atmosphere. However, it is crucial to reduce
emissions in the context of overall sustainability to genuinely contribute to sustainable events in the future.
Balancing the TBL is therefore essential. To integrate all three dimensions and trade-offs when planning for
climate-neutral events, this thesis will develop a value per harm approach to evaluate pathways towards
climate-neutral events within overall sustainability.

In this sense, the decision to hold the BUGA 2025 in Rostock as a climate-neutral event can be seen in the
advent of large-scale change regarding sustainable business and GHG emissions in the context of the
anthropogenic climate crisis.

2 Emissions scopes are the object of chapter 2.4.3.
3 The concept of the Triple Bottom Line is a common approach to depict a sustainable business which accounts for all
three dimensions of sustainability, namely the environmental, societal and economic (Slaper and Hall., 2011).
4 The Framework for Sustainable Development is based on four sustainability principles, namely 1. Reduction of
society's dependence on fossil fuels and heavy metals, 2. Reduction of society's dependence on synthetic chemicals
which remain in nature, 3. Reduction of society's destruction of nature, 4. Safeguarding that society is not hindering
people worldwide from satisfying their basic needs (Robèrt, 2000). See also chapter 3.1.
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1.1. Problem Formulation
BUGA itself acknowledges the fact that the garden show must evolve to adapt to the requirements imposed
by the 21st century (Eßer, 2018). The necessity of making BUGA future-fit can also be perceived in the light
of overall declining visitor numbers at BUGAs during the past 25 years (Graefe, 2022). Balder and Schmohl
(2018) find that a necessary reorientation is yet to be seen. However, the national organiser (DBG) has
initiated discussion processes to further develop the garden show (ibid.; DBG, 2016).

Addressing BUGA’s GHG emissions in particular and events’ in general is, however, constrained by
significant gaps in knowledge. So far, BUGAs have mainly been studied from a perspective of event-based
urban development (Wojcik, 2017; Balder and Schmohl, 2018; Diller, 2020; Bader Aubrey, 2021; Karic and
Losacker, 2021). This corresponds to a general “paucity of academic literature which examines the
relationship between events and the environment” (Ahmad et al., 2013, p. 331) and between events and
sustainability (Pattiasina, 2021). The need for more research to develop tailored quantitative environmental
impact assessment methods for events is broadly recognized (Getz, 1991; Hiller, 1998; Collins, Jones and
Munday, 2009; Jones, 2018).

For GHG management, literature focuses mostly on corporate and municipal contexts (Fong et al., 2015;
Schwarzer, 2021). Academic contributions specifically dedicated to the nexus between events and GHG
emissions are sparse. Exceptions that address events’ GHG emissions mainly tackle accounting procedures
(Stratton, 201; Gallo et al., 2020) or GHG mitigation at mega events (Stratton, 2011; Sofotasiou et al., 2015;
Diederichs and Roberts, 2016; Zotova et al., 2020; Spanos et al., 2022). Besides, a more practice-centered
approach can be found in a chapter of Jones’ (2018) Handbook on Sustainable Event Planning. Some authors
address specific emissions sources at events, such as construction (Xi et al., 2012), electricity (Fleming et
al., 2014) or travel (Dolf and Teehan, 2015). Offsetting in the context of events has been examined by Crabb
(2018). In addition, numerous practical guidelines for sustainable events take up concrete measures to reduce
GHG emissions, mainly in the context of overall sustainability advice (e.g. Julie’s Bicycle, 2019; Grüne Liga
Berlin e.V., 2021). Yet, the focus seems to lie more on evaluating overall sustainability of events with climate
protection as one thematic area (Brown et al., 2015; Parkes, et al., 2016).

Nevertheless, in the light of increasing approaches to climate protection, a growing pressure to develop a
standard for reporting and management of GHGs is expected (Diederichs and Roberts, 2016). While there
are more and more guidelines and frameworks for more sustainable events in general, no internationally
accepted methodology or instrument for accounting and reporting GHG emissions exist that are adapted to
the specific traits of events (Stratton, 2011; Gallo et al., 2020). Guidance documents for GHG accounting
have not yet been adapted to the event industry. Weidema et al. (2008) therefore conclude that the use of
carbon footprinting has been driven by practice rather than by research. Consequently, it is called for
academic literature to take after and develop standard definitions and methodology. This need is attributed
to the complexities and extraordinary business character associated with events which require a feasible and
easily applicable approach. But current environmental assessments do not indicate best practice procedures
for reducing GHG emissions. Consequently, environmental harm cannot be set in relation to other benefits
to benchmark the event’s overall contribution compared with others (Collins et al., 2009). Existing standards
fail to capture this (Gallo et al., 2020). An overall approach to strategic GHG emissions management for
events is needed. Besides, the driving forces and inhibitors of climate-friendly events have not received
dedicated academic attention. However, Mair and Jago (2010) investigated factors promoting and limiting
the overall greening of business events.

From an environmental perspective, it is evident that events contribute to the problematic overconsumption
of resources and generate waste and pollution. In this context, an event’s GHG emissions are often described
as a key environmental impact (Stratton, 2011). However, as each event is associated with inputs and outputs,
their impact cannot be zero (Ahmad et al., 2013). Therefore, this thesis adopts a harm per value approach to
evaluate GHG emissions. Besides, climate-friendly events can have a significant impact on the great number
of stakeholders that are usually associated with an event, for instance through education and purchasing
decisions (Stratton, 2011). The main stakeholders involved in the event industry are described as buyers,
suppliers and intermediaries, national and international organisations, media, and educational entities

https://www.zotero.org/google-docs/?1Uha4C
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(Rogers, 2013). While the literature recognizes the diverse features of events, it also states that the kinds of
impacts they engender are generally similar (Ahmad et al., 2013; Stratton, 2011). This indicates that an
overarching approach to GHG management at events would be feasible.

1.2. Research Aim and Research Questions
This thesis aims to contribute to more sustainable events and thereby to the transition towards a low-carbon
society. More specifically, it addresses the research gap concerning the nexus of GHG emissions and the
event industry, particularly regarding strategic pathways towards achieving climate-neutral events. In
addition, this research aspires to provide a basis for an appropriate methodology for evaluating and comparing
different events’ GHG emissions.

The following research questions have been formulated to achieve the aim of this thesis:

1. How can the BUGA 2025 in Rostock become climate-neutral?

2. What are the main drivers and barriers of climate-neutral events?

To answer these research questions, the second chapter sets out the background needed to appropriately
analyse the case of BUGA 2025. This includes firstly how the concepts of sustainability and GHG emissions
at garden shows and events have been tackled thus far. A closer look on previous BUGA’s efforts in
sustainability and GHG emissions and a determination of the garden show’s system boundaries follow.
Afterwards, relevant background information on accounting, reporting and offsetting GHG emissions in
general and for events is provided. In the third chapter, the theoretical approaches of the thesis are presented,
namely the Framework for Strategic Sustainable Development by Robèrt et al. which was applied in a focus
group discussion, and the Process-based System Model by Isaksson et al. The fourth chapter elaborates on
the study’s research design. It includes the employed methods, specifically a backcasting approach, a case
study, a focus group interview as well as comments on the transcription, analysis and quality. Results from
the focus group interview and the review of sustainability reports by other events are presented in the fifth
chapter. This is followed by the discussion chapter which identifies action areas, drivers and barriers for a
climate-neutral BUGA and applies the Process-based System Model to the case. A conclusion summarises
the main findings of this study and identifies possibilities for future research.

2. Background
The following chapter provides an overview of existing literature on several issues that are crucial to ground
the thesis on a solid basis. Specifically, it addresses sustainability and events as well as the current state of
GHG management.

2.1. Sustainability and GHG emissions at Events and Garden
Shows
Large events can be understood as complex systems with an immense number of inputs and outputs (Parkes
et al., 2012). These can further be differentiated into three main subsystems according to the phases of the
project, namely construction, event and legacy (Parkes et al., 2016). All these phases generate GHG
emissions and therefore need to be considered when planning for a climate-neutral event. Measuring GHG
emissions is an essential part in this as it forms the baseline for any reduction efforts (Jones, 2018).

Sustainability of events is interpreted in numerous ways, reflected in the multiplicity of definitions of a
sustainable event (e.g. Raj and Musgrave, 2009; Laing and Frost, 2010; Henderson, 2011; Cavagnaro, Postma
and Neese, 2012). In practice, this results in a generally vague implementation of sustainability, which is
commonly reduced to few highly visible measures. When comparing existing definitions, two diverging
views on sustainable events can be distinguished (Bakos, 2020). The first one refers to greening policies
while the second adopts a more holistic perspective (Tinnish and Mangal, 2012). The first dimension refers
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to limiting harmful environmental consequences and advancing environmentally beneficial actions (Holmes
et al., 2015). This view is reflected in Laing and Frost’s (2010) definition of a green event as one that
incorporates “a sustainability policy or (…) sustainable practices into its management and operations” (p.
262). In comparison, the second perspective balances all three pillars of sustainability equally and addresses
the event’s whole lifecycle (Henderson, 2011). This approach can be observed in Getz’s (1991) definition:
“A sustainable event goes beyond the capacity of being able to exist and reproduce on a long-term basis –
they are also events that fulfill important social, cultural, economic and environmental roles that people
value” (p. 70). In the context of these diverging definitions, it is debated whether this free interpretation and
limited implementation is conducive to the larger goal of sustainability (Henderson, 2011). Besides, in
communicating their sustainability efforts, many events focus either on the social or the environmental
component instead of including all three dimensions. The numerous and diverging views on sustainable
development within the event sector have also been traced back to the vague definition of sustainability
offered by the Brundtland Commission (Cavagnaro et al., 2012). In practice, the implementation of
sustainability in the event sector is deemed limited as the concept is considered to contradict the temporary
character of events. In addition, the larger the event, the more difficult sustainability planning becomes as
the number of stakeholders and thus definitions of sustainability increases. Owing to these intricacies, a clear-
cut definition of a sustainable event can hardly be formulated (Musgrave and Henderson, 2015; Bakos, 2020).

Ecological implications of events have received relatively little attention in event planning so far, even though
climate change and resource scarcity are essential to the event industry (Ahmed et al., 2013). Few events
place special emphasis on a positive environmental impact, whereas others target green goals as a secondary
objective (Case, 2013). On some occasions, events aim for restoration and development of natural areas
(Holmes et al., 2015) and are thus partly understood as instruments to improve the three dimensions of
sustainability in general (Mirzayeva et al., 2020) and local environmental quality in particular (Azzali, 2017).
This is, for instance, attributed to the fact that urban development projects can imply a more eco-efficient
built environment (Collins et al., 2009; Holmes et al., 2015). These trends leads to event concepts that
increasingly consider environmental sustainability, leading to the integration of climate protection, waste
minimisation, resource conservation and the use of renewable energy. Besides, the durability of measures is
increasingly considered (GIZ/ AgenZ, 2014). It has also been found that events can contribute to enhanced
climate responsibility and more environmentally conscious lifestyles and mindsets (Jago et al., 2010; Mol,
2010; Köhler, 2014). Further, events can foster sustainable economies (Jago et al., 2010) and urban and
regional development (Attanasi et al., 2013). In particular, hosting events with a greening programme can
provide host regions with the opportunity to meet climate protection requirements by investing locally for
long-term benefits (Diederichs and Roberts, 2016).

Negative environmental consequences of events are primarily due to the large influx of visitors (Pitts and
Liao, 2013; Cudny, 2016). This results in increased emissions, waste, as well as energy and water
consumption (Stratton, 2011). The intensive soil use associated with events can lead to erosion. In addition,
heavier traffic for visitor travel and materials causes further environmental degradation (Köhler, 2014). GHG
emissions are particularly high if events cannot be reached by public transport and fossil fuels are their main
energy source (Holmes et al., 2015). Besides, high resource use for construction materials and damage on
nature during construction work for events (Bogusch et al., 2009; Diederichs and Roberts, 2016) represent a
large part of the GHG emissions resulting from mega events (Gallo et al., 2020). New infrastructure is also
often associated with ecological damage (Perić, 2018). Besides, lacking long-term sustainable effects of
events are often cited as a negative aspect (Jago et al., 2010; Karic, 2022). This is often due to missing
institutions to foster sustainable after-use (GIZ/ AgenZ, 2014). While recognizing that the distribution of
GHG emissions may vary depending on the event, most authors agree on the main sources. The most
substantial share is thus represented by visitor travel (UNEP, 2009b; Dubrikow et al., 2010), followed by
accommodation, catering and waste (Getzinger et al., 2015). At mega events which require new infrastructure
and buildings, the most significant source is related to construction (Gallo et al., 2020).

Given the generally enormous environmental footprint, sustainability efforts at events are partly considered
a mere marketing measure without real impact. However, it is argued that their importance stems from the
events’ function as a forum. The environmental sustainability of events could therefore also be judged
according to criteria of international and national visibility, communication and marketing power (Death,
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2011) as well as its level of impact and legacy (Perić, 2018).

Sustainability actions in the event industry originated in the widely criticized environmental harm associated
with the 1992 Winter Olympic Games in France, giving rise to the environmental Olympic Movement
(Bakos, 2020). Consequently, greening objectives have driven the increasing focus on the environmental
legacy of events (Death, 2011). Over time, this has evolved to comprise more areas of sustainability (Leopkey
and Parent, 2012). The number of guidelines and protocols on sustainable event management have been
increasing during the past years, differing in terms of focus area, strictness and prescriptiveness (Bakos,
2020). Among them are several national event sustainability standards (e.g. British BS8901:2009 and
CanadianZ2010-10:2009–2010) and international standards (e.g. the Global Reporting Initiative´s (GRI)
Event Organisers Sector Supplement and the International Organisation for Standardization’s ISO
20121:2012 Standard for Sustainable Events Management) (Hall, 2012). However, current environmental
assessments for events do not set environmental harm in relation to other benefits to benchmark the event’s
overall contribution compared with others (Collins et al., 2009). How events balance all three elements of
the TBL is therefore rarely displayed.

Impacts on the climate have been one of the main features of greening projects for events since 2006, taking
the form of measuring, reporting and offsetting activities. In fact, the 2006 Torino Olympics marked the first
Olympic Games to publish their carbon footprint and the German FIFA™ World Cup pioneered among
FIFA™ events to offset its event-related carbon emissions (Schmied, Hochfeld and Stahl, 2007). The first
event to report being climate-neutral by offsetting its carbon emissions was the 11th Conference of the Parties
(COP11) in Montréal (Diederichs and Roberts, 2016). Three years prior to the planned BUGA of 2025, the
upcoming FIFA™ world cup in Qatar has embarked on becoming the first-ever carbon neutral mega event
(Spanos et al., 2022).

Consequently, mitigating climate change impacts emerged as an essential feature in event greening.
Objectives may range between ‘low carbon’ and ‘climate neutral’ (Diederichs and Roberts, 2016). The UNEP
(2009a) notes though that given current regulations, only a fraction of a “climate neutral” event’s carbon
emissions is actually offset as several substantial areas of emissions are not included in the offsetting
procedure, such as international air travel (UNEP, 2009a) or paper-consumption (GHG Protocol, 2008). As
the London Olympic Games 2012 showed, the more pragmatic goal of hosting ‘low-carbon’ events is
increasingly being preferred as this allows for investments in local infrastructure to improve climate change
adaptation and mitigate emissions at the same time, instead of spending on offsetting projects that are
frequently located outside the host country (Diederichs and Roberts, 2016). Within the UN context, however,
carbon neutral events are required as part of the UN’s carbon neutrality target (UNEP, 2011).

Garden shows usually take up environmental protection as a result of their thematic closeness to this topic
(Krause, 2015). It has indeed been found that these types of events can enhance urban sustainability, mainly
by means of environmental projects and support for grassroot initiatives (Karic and Losacker, 2021).
Worldwide garden shows have been found to promote sustainable construction, such as new footpaths,
improved railway networks, bicycle lanes and climate-neutral or sustainable architecture (Xi et al., 2012;
Karic and Losacker, 2021). Particularly environmental education and awareness creation is often at the heart
of garden shows. This has taken different formats at previous shows, ranging from “Green Classrooms” to
forest pedagogy and theme gardens for sustainability-related topics (Wojcik, 2017; Karic and Losacker,
2021). Garden shows in Germany have not only led to new park areas, but also to renovation and enlargement
of existing green spaces. Sustainable after-use of these areas often implies several benefits such as an
improved image regarding economic and infrastructural conditions as well as social aspects including
recreation and enhanced tourism. Besides, sustainability education for park visitors continues after the event
if it is integrated into a pedagogical concept (Balder and Schmohl, 2018).

It can thus be summarised that events and garden show assemble both criticism and praise for their
contributions to sustainability in general and GHG mitigation in particular. Current standards for sustainable
event management are considered insufficient which is partly due to their lack of setting harm in relation
with benefits and thereby fail to ensure comparability among events (Collins et al., 2009). The following
subchapter will focus specifically on BUGA’s notion of sustainability and previous approaches to GHG
emissions as well as establish possible system boundaries for the garden show.
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2.2. BUGA: Sustainability, GHG Emissions and System Boundaries
The sustainability efforts of BUGAs are based on its two main action areas, one being temporary and another
long-term. The first targets durable interventions for urban development (Panten, 1987). Up until 2015, these
focused on the development of park areas. Since 2015, the centre of attention has shifted to integrated urban
and regional development (Eßer, 2018). The second action area is the platform for horticultural topics
presented in the framework of temporary exhibitions (Kizil et al., 2017).

According to the German Federal Garden Show Society (DBG), sustainability has been of major importance
at BUGAs since their debut in 1951. This is reflected in in the garden show’s different thematic phases which
determined the respective BUGAs’ focus:

- 1951–1965: reconstruction after the wars
- 1967–1993: green improvements and new spaces for local recreation and adventure
- 1995–2007: developing urban spaces in the new German states, conversion projects for land use
- 2009–2015: ecological improvements in cities with special attention to water bodies
- 2017–2031: “Green in the City,” focus on regional projects for several decades (DBG, no date)

In addition to building new park areas, development is also understood as renovating and enlarging existing
green spaces. It is held that “a BUGA’s success is measured by how the BUGA festival fosters the sustainable
long-term development of a region” (Bader Aubrey, 2021, p. 17). The organisers therefore focus on the
subsequent use of the park area after the event (Balder and Schmohl, 2018). Bader Aubrey (2021) notices
that BUGAs mean to address sustainable development in terms of physical, social and cultural infrastructure.
The first component refers to changes in the built environment and the surrounding landscape. The social
aspect aims at fostering economic growth in the region by attracting people. In terms of cultural
infrastructure, a focus on unique customs of the host region is highlighted. These development targets are not
evenly integrated in all BUGAs and strong differences in their implementation can be observed from event
to event (Bader Aubrey, 2021).

It is striking that the term sustainability in the context of BUGAs is mainly used in terms of the physical
legacy left behind for post-event use by citizens (Erhardt and Tremmel, 2013; Balder and Schmohl, 2018).
Nevertheless, numerous BUGAs have promoted other sustainable practices such as BUGA Heilbronn 2019
which was certified by the EU-developed Eco-Management and Audit Scheme (EMAS)5

(Bundesgartenschau Heilbronn 2019 GmbH, 2020). Climate-related issues at previous BUGAs have mostly
been related to climate change adaptation (Karic, 2022). In terms of GHG mitigation, internal criteria for
BUGA events recommend the organisers to “reduce CO2e [CO2 equivalent6] emissions of the garden show,
calculate the CO2e of production, visitor travel and local consumption and possibly offset them” (translated
from German, DBG and FLL, 2016, p. 2). Previous BUGAs have presented pilot projects for GHG
mitigation, such as exhibitions on renewable fuels and other renewable resources (Beuch, 2000). However,
all of these were more showcasing innovation and education than contributing to actual GHG emissions
mitigation for the specific BUGA. The upcoming BUGA 2023 plans to go one step further and aims for a
photovoltaic installation with a capacity of one MW to feed the public power grid (internal sources from
DBG). The first BUGA to report offsetting part of its carbon emissions was the EMAS-certified BUGA 2019
in Heilbronn which compensated for its business trips (Bundesgartenschau Heilbronn 2019 GmbH, 2020).

To evaluate BUGA’s GHG emissions, it has to be considered that the garden show is not limited to the actual
exhibition period. In fact, it can be separated into several event phases, starting “many years in advance”
(Bader Aubrey, 2021, p. 12) with the Pre-BUGA phase. The associated selection, planning and construction
processes take several years. The following phase is the festival itself and lasts six months from spring until
autumn. After the garden show, a phase of evaluation and deconstruction, the Post-BUGA phase, follows

5 The EMAS is an environmental management system aiming at supporting organisations in saving resources. It was
developed by the European Union to provide both an environmental management and a certification scheme. Its basis
is the international standard for environmental management ISO 14001.
6 CO2e is the most common unit employed in GHG management to measure and compare GHG emissions, see also
chapter 2.4.
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(Bader Aubrey, 2021) (see Fig. 1). All three phases engender GHG emissions. In line with Parkes et al.’s
(2012, 2016) remarks on the relevance of all three event phases for an environmental footprint, a strategy for
a climate-neutral BUGA should consider all emissions generated between the first application issued by the
host city up until the full dismantling of the event. This time frame would constitute the temporal system
boundary for managing the GHG emissions resulting from one BUGA event. It would allow determining
relevant CO2e emissions from all three event phases and thereby serve as a basis for reduction efforts.

Fig. 1 Representation of BUGA’s phases as a basis of temporal boundaries of GHG management (own illustration
adapted from Bader Aubrey (2021))

In a nutshell, BUGA’s previous sustainability approach has mainly focused on subsequent use of green spaces
and thereby on urban development. GHG emissions mitigation has been tackled as part of overall
sustainability approaches. None of previous BUGAs has been climate-neutral or strived for it. The following
subchapter will therefore examine the concept of climate-neutrality and contrast it with other current concepts
of GHG balances.

2.3. Concept of Climate-Neutrality

An abundance of concepts and definitions around low emissions exist, with varying applications and
meanings attributed to them (Carillo Pineda et al. 2020). In an attempt to encourage harmonization, the “Race
to Zero” initiative by the United Nations Framework Convention on Cliamte Change (UNFCCC) published
a lexicon on existing concepts (Race to Zero, 2021). Figure 2 contrasts climate-neutrality with two other
widely applied concepts.

Race to Zero’s “valid end-state target” (p. 4) is climate positivity. This is in line with other studies stating
that climate-positivity would be beneficial in the light of the current trajectory (Barron et al., 2021). It is
defined as “[w]hen an actor’s greenhouse gas removals, internal and external, exceed its emissions and any
removals are “like-for-like” (Race to Zero, 2021, p. 4). This implies that removed emissions are of the same
kind as those that were emitted.

However, the event industry’s pledge in the area of climate protection which was formulated at COP26 aims
at “net zero emissions” by 2050 (Net Zero Carbon Events, 2021). Net zero occurs when “anthropogenic
emissions of greenhouse gases to the atmosphere are balanced by anthropogenic removals over a specified
period” (Matthews, 2018). The key to compensation for net zero is that “long-term capture solutions” (ibid.)
must be chosen.

In comparison, carbon neutrality is achieved by compensating for emissions through “traditional offsets
(carbon credits coming from projects such as developing renewable energies or efficient transport)” (Net
Zero Carbon Events, 2021). Following the phrasing of BUGA organisers to make Rostock’s BUGA “climate
neutral”, this thesis is based on the concept of climate-neutrality defined by the Intergovernmental Panel on
Climate Change (IPCC)as:

“Concept of a state in which human activities result in no net effect on the climate system. Achieving such a
state would require balancing of residual emissions with emission (carbon dioxide) removal as well as
accounting for regional or local biogeophysical effects of human activities that, for example, affect surface
albedo or local climate” (Matthews, 2018, highlights added by author).
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The main difference between climate-neutrality and net zero is thus that the emissions reductions must
already have occurred to be considered for net zero (Heimpel, 2021). In this context, carbon neutral events
are perceived as an “intermediate step towards net zero” (Net Zero Carbon Events, 2021).

Fig. 2 Key differences between climate positivity, net zero emissions and climate neutral (own illustration based on
Race to Zero (2021) and IPCC (2018))

BUGA’s goal of becoming climate-neutral can be seen as a first step in the context of the event industry’s
goal of “net zero” emissions and the long-term need for climate positivity. Achieving these is largely based
on measuring and reporting GHG emissions, which will be the topic of the next subchapter.

2.4. Accounting and Reporting of GHG Emissions

The need for GHG accounting is widely recognized to address anthropogenic GHG emissions and curb their
contribution to global warming and the ensuing risks. Reflecting the numerous definitions of climate-
friendliness and guiding documents, several approaches to accounting practices exist. Carbon footprinting is
considered the main approach to quantify and mitigate anthropogenic GHG emissions and to address climate
change (Williams et al., 2012). It is important to bear in mind that the choice of footprint determines the
approach to mitigating emissions. Depending on the scope of considered GHGs, Wright et al. (2011) suggest
the three concepts of carbon footprint, climate footprint and GHG inventory.

GHG inventories as the first approach to GHG accounting refer to the most holistic and accurate account of
emitted GHGs. It entails the full spectrum of all GHGs including aerosols, water vapour, ozone, contrails,
particulate matter, and black carbon (Williams et al., 2012). Secondly, the climate footprint tackles fewer
GHGs, namely those considered under the Kyoto Protocol. It therefore serves to assess climate risks and
conduct life cycle assessment-based evaluations more accurately. These two approaches take into
consideration that accounting for only CO2 emissions omits almost a third of all GHGs which has
implications for their global management (Wright et al., 2011). But measuring all GHGs is deemed
impractical in most circumstances due to its time and cost-intensity. Wright et al. (2011) therefore advise to
only use the GHG inventory and the climate footprint within narrowly restricted systems. Instead, the third
and most widely applied concept is the carbon footprint. This concept assembles a multiplicity of definitions.
For instance, it is used to describe both including only CO2 emissions and all GHGs. It has also been used to
describe approaches that account for both direct and indirect GHG emissions, as well as only direct fuel and
energy use. This thesis is based on the concept proposed by Wright et al. (2011) which is deemed most
pragmatic as it works with relatively easily accessible data while still capturing a major part of anthropogenic
GHG emissions (Williams et al., 2012). Accordingly, the carbon footprint as defined by Wright et al. only
includes the carbon-based GHGs carbon dioxide (CO2) and methane (CH4) based on the Global Warming
Potential (GWP) 100 and thereby assures cost-effectiveness, practicability and replicability for all types of
organisations (Wright et al., 2011).

The multiplicity of approaches to quantifying GHG emissions underlines the diversity of frameworks and
the trade-offs made when simplifying and omitting emissions sources. The most widely used carbon
footprinting allows for identifying and monitoring major emissions sources and thereby also highlights areas
for mitigation activities. It is considered a tool for establishing objectives for reducing GHG emissions and
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track progress towards these (Schwarzer, 2021).

The key to reducing GHG emissions is seen in developing and improving instruments that assign
responsibility for anthropogenic climate impacts as well as plan and track reduction. Measuring the amount
of GHG emissions by a given entity is termed carbon accounting. For the sake of comparison of GHG
emissions, concepts such as the GWP are used. It entails translating GHG emissions into an internationally
recognized, unified measurement of CO2 equivalents (CO2e) (Eggleston et al., 2006; Greenhouse Gas
Protocol, 2008). This process provides for as consistent, comparable and transparent results as possible
(Pandey et al., 2011; Williams et al., 2012). The IPCC's AR 4 2007 is the current reference point for
quantifying GHG emissions and specifies the GWP of different GHGs. Basing GHG accounting on an
outdated assessment goes at the expense of scientific accuracy, but ensures comparability (Williams et al.,
2012). GHG accounting and reporting is thus conceived as an instrument to steer the necessary emission
mitigations and verifications. Standardizing the procedure internationally is thus essential (Pandey et al.,
2011; UBA, 2022b).

Currently, a number of frameworks are providing partial guidance on the accounting and reporting process.
These will be briefly presented in the following.

2.4.1. Regulatory Frameworks

Several standards and guiding documents exist that steer the calculation of the emissions of various GHGs
across different levels: The international political frameworks stipulating the need for GHG accounting are
the Kyoto Protocol’s7 (2007) National Inventory Report and the Paris Agreement’s8 (2015) Nationally
Determined Contributions (NDC). Besides, the Rule Book of the latter to guide GHG mitigation was
completed in 2021. While the Kyoto Protocol was meant to be legally binding, its specification in
Copenhagen failed. Consequently, the Paris Agreement adopted a voluntary approach. GHG emissions
mitigation is also part of the United Nations’ Agenda 2030, anchored specifically in the Sustainable
Development Goal 13, titled “Climate Action”. The UNFCCC as the main body addressing climate change
at UN level and the science body IPCC with their assessment reports establish the framework for national
governments to report and quantify their GHGs, specified in the 2006 Guidelines for National GHG
Inventories. Lacking regulations by national governments have resulted in the establishment of the voluntary
and currently most widely used ISO standard 14064-1 and GHG Protocol 2004 providing overall guidance
on GHG accounting and reporting. This suggests that the tendency goes towards more regulation instead of
voluntary compliance (Williams et al., 2012).

The national level is regulated by the Nationally Determined Contributions (NDCs) as established by
international frameworks. As part of the climate protection goals of the European Union, Germany has set
new emissions reduction targets in 2021 after an exemplary court decision by the Federal Constitutional
Court, now aiming at reducing GHG emissions by at least 65% by 2030 compared to 1990 (UBA, 2022b).
National standards for corporate GHG accounting and reporting do not exist, but it is called for
standardization (UBA, 2022a). Despite the lack of specific regulation, a white paper by the German
government acknowledges the role garden shows can play in enhancing urban green and thereby addressing
climate change (BMUB, 2017).

Apart from national targets, municipalities also formulate climate protection goals that specify concrete
measures and targets (Bassett and Shandas, 2010). Rostock’s goal in this context is to become climate-neutral
or even climate-positive by 2035 (Hanse- und Universitätsstadt Rostock, 2021).

In summary, a number of regulatory frameworks on different levels exist, guiding the process of GHG

7 The Kyoto Protocol is an international agreement that stipulates the need for industrialized nations to reduce their
GHG significantly. It is linked to the United Nations Framework Convention on Climate Change (UNFCCC) and was
adopted in Kyoto, Japan on December 11, 1997 (UNFCC, no date a).
8 The Paris Agreement is an international treaty on climate change. Adopted in 2015, it aims at limiting “global warming
to well below 2, preferably to 1.5 degrees Celsius, compared to pre-industrial levels”. (UNFCCC, no date b).

https://www.zotero.org/google-docs/?pBFPL7
https://www.zotero.org/google-docs/?Y3hqAK
https://www.zotero.org/google-docs/?nTLjYh
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mitigation. Even if a trend towards tighter regulation can be observed, most of these guiding documents are
not binding. In line with academic literature, a need for international standardization can be underlined to
streamline and simplify GHG mitigation. The lack of standard processes is also reflected in the different
kinds of carbon footprints applied in practice. The following chapter will therefore provide an overview of
the most common standards and how different these stipulate the process of carbon footprinting.

2.4.2. Standards for GHG Reporting
Sustainability reporting can occur within a number of standards and protocols. The leading internationally
recognised standards for GHG reporting are the GHG Protocol, the Global Reporting Initiative (GRI) and
Carbon Disclosure Project (CDP).

The GHG Protocol is the most widely used given that its standards are adapted to different organisational
entities (Stratton, 2011). As this research could potentially be relevant to different types of future events
worldwide, only the GHG Protocol will be presented in more detail. It stipulates five principles to consider
in accounting, namely relevance, completeness, consistency, transparency and accuracy (Greenhouse Gas
Protocol, 2008). These standards represent a common ground for various reporting schemes and certification
programs tailored to different kinds of organisations. The main standards under the GHG Protocol include
the Corporate Standard for companies and other organisations, the Product Standard which encompasses the
full life cycle emissions of a product, the Corporate Value Chain Standard to address Scope 3-emissions of
their activities and the Project Protocol which is considered the most extensive, neutral method for calculating
the benefits of climate change mitigation projects. The standard employed most is the Corporate Standard
which was invigorated by the World Resources Institute (WRI) and the World Business Council for
Sustainable Development (WBCSD) to foster GHG reporting in the business sector. Other internationally
prominent standards such as the ISO 14064-1 Standard or the Climate Registry's General Reporting Protocol
build upon the Corporate Standard but are less widely applied (Fong et al., 2015).

Reporting standards rely on clearly defined methods which will be presented in the following chapter.

2.4.3. The Accounting Procedure: Scopes, Boundaries and Tiers
Despite existing principles and standards, current GHG accounting and reporting is often considered
incoherent. This is mainly due to several points of debate regarding the quantification procedure. For
instance, it is discussed whether to address direct or embodied emissions, which GHGs to report, setting
limitations to responsibility, determining geographical boundaries, and accounting for uncertainty (Pandey
et al., 2011).

Despite these contested issues in carbon footprinting, accounting for GHG emissions generally occurs in five
steps (see Fig. 3):

Fig. 3 Steps in GHG accounting (own illustration based on Williams et al., 2012)

During the first step of identifying all possible emissions sources, the classification into direct and indirect
emissions is key. GHGs are emitted from all kinds of activities, including energy and land use, waste
management and services. The main activities generating GHG emissions are indicated in the IPCC guidance
for national GHG inventories which also provides best practice instructions (Eggleston et al., 2006). Usually,
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GHG emissions are calculated by consumption rates which are converted into emissions factors based on the
type of fuel. The GHG Protocol suggests to base calculations on the IPCC’s values (Fong et al., 2015).

The second step aims at determining which emissions to include in the report. This depends on how the GHG
emissions are classified. Namely, direct emissions result from combusting fossil fuels, anaerobic
decomposition of organic matter causing CH4 emissions and fugitive emissions from sources like leaking
machinery or piping. In short, direct emissions sources are usually those which the organisation owns or
controls. In contrast, indirect emissions are those emissions that are caused outside of the organisation due
to the demand it creates from other sources within the economy and are not controlled by the reporting entity.
This includes extracting and processing raw material, manufacture, but also retailing and distribution of
products (Williams et al., 2012; Jones, 2018).

If several activities are responsible for a certain amount of GHG emissions, the risk of double accounting
must be avoided. This is the rationale behind dividing emissions into scopes. The GHG Protocol sets out
three scopes. Scope 1 encompasses all direct GHG emissions resulting from society, an activity or a system.
The second Scope includes upstream emissions as part of energy production; Scope 3 also takes indirect
emissions into consideration that result from a product’s or service’s life-cycle. The third scope is frequently
presented as a voluntary add-on, without specifying ways to address external upstream GHG emissions
(Greenhouse Gas Protocol, 2008; Fong et al., 2015).

However, it is usually Scope 3 that assembles the major part of an organisation’s GHG emissions (Downie
and Stubbs, 2012). Since Scope 1 and 2 are insufficient to represent an entity’s carbon footprint, identifying
relevant Scope 3 emissions9 to include is paramount (Jones, 2018). This is in fact necessary for the sake of
practicability and limiting costs which renders measuring the totality of GHG emissions unfeasible.
Consequently, an organisation needs to set boundaries to establish what the carbon footprint will include.
Firstly, organisational boundaries should clearly identify the reporting entity. Secondly, the operational
boundaries determine those emissions that are measured. This mostly relies on where the organisation can
influence operative procedures, health and safety or environmental policies (ibid.). In this context, identifying
‘system boundaries’ confining a population, system or activity under scrutiny can help. Besides,
‘geographical boundaries’ determine the area which the footprint will account for and are especially
important for infrastructure projects. ‘Temporal boundaries’ are a further factor to establish for the
calculation. They include the reporting time frame, the Global Warming Potential time, the GHG residence
time and how to proceed with delayed GHG emissions such as emissions from landfill (Greenhouse Gas
Protocol, 2008; Williams et al., 2012). In the context of temporary products or events, event-based boundaries
are deemed more suitable than tight temporal boundaries. Events could therefore set their temporal boundary
to the occasion’s beginning and its end or take a larger frame to also account for the supply of goods and
services to the event and visitor travel (Williams et al., 2012).

When setting boundaries, the key is to find an equilibrium between completeness of data and the costs of
determining the footprint. Omitting whole emission scopes could impact the results considerably. Williams
et al. (2012) illustrate this by referring to the average of 80% of a company’s carbon footprint falling under
the category of Scope 3 emissions. In the case of events, a prominent example would be visitor travel which
usually constitutes on of the most substantial sources of GHG emissions (Getzinger et al., 2015). Thus,
boundary setting has to strike a balance between completeness, time and resource restrictions. However, in
practice, boundaries are often determined subjectively or oriented towards existing norms. Therefore, Hondo
et al., (2002) propose a method to objectivize the choice of boundaries, based on a sensitivity analysis which
identifies the most essential impacts on an organisation’s GHG emissions. It is also warned to not determine
boundaries afterwards as this affects the comparability of different carbon footprints over time (Williams et
al., 2012). Criteria for the setting of boundaries are also indicated under the keyword of “materiality” in the

9 Support in determining relevant Scope 3 emissions can be found at the GHG protocol´s ‘Scope 3 Evaluator’, available
at https://quantis-suite.com/Scope-3-Evaluator/.
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Global Reporting Standard 101. It sets out factors to consider when determining significant issues to include
in the report and can also be helpful to prioritize (see Fig. 4). The criteria are based on internal and external
factors such as the entity’s mission and strategy, but also stakeholder and overall societal concerns,
international agreements as well as upstream and downstream influences. The GRI defines “significant
impacts” as “those that are a subject of established concern for expert communities, or that have been
identified using established tools, such as impact assessment methodologies or life cycle assessments” (GRI,
2018). The following figure summarises the factors that determine material topics according to the GRI:

Fig. 4 Overview of the criteria for material emissions as stipulated by the GRI (2018) (own illustration)

The third step involves deciding on a method for calculating the emissions. The GRI published indications
on reporting best practice. Following these, an organisation should report on standards, methodologies,
calculation tools and assumptions that their carbon footprint is based on. The GRI’s guidelines also include
indicators for GHG intensity and reductions (Jones, 2018). Essentially, a carbon footprint is obtained by
firstly measuring the amount of GHG emissions per activity, expressed as an emission factor. The emission
factor is then multiplied by how many activities have been registered within the predetermined boundaries
(Williams et al., 2012).

Methods for emission calculations are divided into three different so-called Tiers. The First Tier denotes
those methods that are simplest to handle but also lack accuracy. Conversely, Tier Three methods are more
accurate, but more ambitious to implement (IPCC, 2006). Williams et al. (2012) advise to apply the most
ample, but feasible Tier of method for calculating a carbon footprint, suggesting that frequently, Tier Two
methods are the minimum to use for direct emissions, given that most countries indicate national emissions
factors that reflect the usual proportion of carbon in different fuels (e.g. the German emission factors:
Umweltbundesamt, 2021). Apart from that, the IPCC emissions factors database publishes globally
applicable emissions factors (IPCC, 2021). The choice of Tier of method depends mainly on how specific
the available data is. Consequently, the result will also be more or less certain depending on the input data
(Williams et al., 2012).

The fourth step entails calculating and gathering the data. Williams et al. (2012) deem a Tier Two or Three
method to be feasible in almost all circumstances to obtain CO2e emissions from the first two scopes.
Capturing scope 3 emissions, however, “is one of the most sizeable challenges in carbon footprinting”
(Willliams et al., 2012, p.63) as they occur outside the boundaries of the carbon footprint and the necessary
data may be owned by other organisations. Yet, to render the carbon footprint as realistic as possible and
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given an increasing demand, it is advised to include all Scope 3 emissions. This can be done in two main
ways. The first one is to apply the same process analysis as in the case of the first two scopes. However, this
requires all third parties to share the data. Furthermore, a complex supply chain will cause a cost-intensive
calculation. In the future, this is projected to be less problematic as calculating carbon footprints is
increasingly normalized (ibid.).

The second way is to identify other methods for Scope 3 emissions. These may include a carbon footprinting
project in collaboration with main suppliers in order to accurately determine their Scope 1 and 2 emissions
or deducing CO2e emissions from economic and environmental data with the help of an environmental input–
output analysis (EIOA). The latter is deemed quite cost-effective, but also provides relatively uncertain
results and is therefore categorized as a Tier 1 method. Nonetheless, since process-analysis can seldomly be
applied to all three scopes, EIOA is helpful to avoid excluding any important emission sources. The authors
thus suggest harnessing the benefits of both methods (Williams et al., 2012). Hondo and Sakai’s (2002)
suggestion to employ EIOA methods to calculate an initial carbon footprint could provide a more tailored
approach in this context. Based on this first assessment, the sensitivity analysis determines the weight of
different emissions sources that need special attention.

In summary, an event’s footprint is thus “the total sum of all GHG emissions, minus any offsetting or other
removals. It will have the organisational and operational boundaries set, and a prescribed time-frame defined”
(Jones, 2018, p. 198). The result is heavily influenced by the choice of methods.

However, even if all possible mitigation measures are implemented, an event’s carbon footprint cannot be
zero which means that remaining emissions will require compensation. This is addressed in the next chapter.

2.5. Compensation
To minimize an organisation’s carbon footprint, the organisation Carbon Trust suggests a three-step process:
As a first step, lowering direct emissions and thereby saving costs through energy efficiency is suggested.
The second step addresses indirect emissions, which happens in collaboration with other organisations in the
supply chain. Only then, the Carbon Trust proposes to devise an offset strategy to ensure qualitative offsets
which reduce GHG emissions (Carbon Trust, 2006). Offsetting is therefore perceived as “an additional way
for organisations to indirectly cut their emissions. Carbon offsets are generated from projects that reduce the
amount of greenhouse gases entering the atmosphere.” (ibid., p. 2)
Mentioned projects can be of different nature, ranging from local to worldwide projects. The carbon reduction
can occur through natural carbon sinks such as forests, sale of surplus energy production, recycling benefits,
acquisition of carbon credits, carbon capture and storage or credits for sustainable procurement. In the context
of carbon offsetting, a carbon credit equivalents removing one tonne of CO2e from the atmosphere (Jones,
2018).
A wide range of carbon offset suppliers exist who offer different kinds of projects for climate change
mitigation (Stratton, 2011). This abundance in a highly unregulated offsetting market renders the choice of a
project with sufficient quality difficult (Carbon Trust, 2006). Therefore, various quality standards have been
developed which aim to assure a genuine impact of offsetting projects (Zotova et al., 2020).
The first international standard is the Clean Development Mechanism (CDM), created with the Kyoto
Protocol. It is the main global GHG offset programme and has been primordial for building an international
market through projects in developing countries. The CDM is also the basis of other offsetting programmes,
mainly through its quality criteria of additionality, quantification, auditing, ownership, leakage and
permanence (Gillenwater and Seres, 2011).

The globally strictest standard is considered to be the Gold Standard for the Global Goals which was
developed by the Worldwide Fund for Nature (WWF) and environmental as well as development experts
from emissions trading and NGOs. Its clear aim is to assure that the local population benefits from offsetting
projects and it is therefore intricately related to the UN SDGs to measure the co-benefits (Herlyn, 2019). The
German Environmental Agency and adelphi (2015) reviewed existing standards for quality and found that
only the Gold Standard complies with all their evaluation criteria, namely disclosing the methodology of
emissions calculations, additionality, monitoring, transparency and sustainability (Wolters et al., 2015).
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The potential carbon sequestration of projects can be measured increasingly well with existing tools, but is
also associated with a number of problems (Spanos et al., 2022). These relate for example to the quality of
offsetting projects. Often, the problems are traced back to the market dynamics determining the offsets
(Jones, 2018). Especially voluntary GHG compensations, while allowing for more innovative projects, are
not controlled by the CDM, and are deemed less traceable and qualitative. This relates mainly to forestry and
renewable energy projects (Bellassen and Leguet, 2007). But even projects under the CDM are questioned
for their lack of quality and benefits for sustainable development (Gillenwater and Seres, 2011). This has
also been the case for several event-related offsetting projects (Death, 2011; Crabb, 2018; Spanos et al.,
2022).

Particularly forestry carbon projects are the centre of critique by the academic literature. Despite being
considered an appropriate tool for mitigating climate change by many global organisations, a gap between
aspirations and reality can be found (Crabb, 2018). Firstly, the mean large-scale tree planting projects have
not expanded the forest cover and instead modified local species to replace those most appreciated by local
populations. They are thus considered insufficient for GHG emissions offsetting projects as their contribution
to climate change mitigation and livelihood co-benefits is often limited (Coleman et al., 2021). In addition,
determining the exact carbon sequestration of offsetting projects is particularly difficult for tree plantations.
For instance, an assessment of a project planned to offset the GHGs to be emitted during the FIFA World
Cup 2022 indicates that the use of desalinated water lowers the effect to such an extent that tree plantations
in the Middle East are not recommended (Spanos et al., 2022). This is further undermined by issues relating
to carbon leakage, the production of wood and insufficient verification. The possibility of a forestry carbon
offsetting project which assures reliability and low costs is thus called into question (Richards and Huebner,
2012). These problems are traced back to inconsistencies inherent to the system of forestry projects,
highlighting that current implementations of these projects are often problematic when viewed from a
sustainable development perspective (Crabb, 2018).

Despite being a contribution to mitigate climate change, offsetting projects are frequently criticised for not
addressing the root cause. Namely, the Carbon Trust (2006) refers to the risk of offsets being a short-term
measure that should not replace cutting an organisation’s GHG emissions (Carbon Trust, 2006). Indeed,
offsetting projects cannot reverse the negative impacts of a mega-event (Death, 2011). Besides, the practice
of offsetting is said to foster consumption and the commodification of nature instead of reducing
overconsumption (Lovell, Bulkeley and Liverman, 2009). A too high footprint in the first place will thus not
be reversed by tree plantations. For instance, Germany would need to plant trees on approximately 1.633.764
km2 to compensate for its carbon footprint of about 729 million tonnes CO2e per year (Umweltbundesamt,
2022). Offsetting is therefore “not a cure for climate change” (Jones, 2018, p. 200). Besides, the
appropriateness of investing in compensation projects in the so-called Global South for GHGs emitted in the
Global North is often considered “carbon colonialism” (Bumpus and Liverman, 2011). Even internationally
devised projects such as the REDD+10 program haven been criticized for unfairness (Groom et al., 2022).
This has especially been confirmed when large organisations such as FIFA exert control over the projects,
eroding the interests of local communities (Death, 2011; Crabb, 2018)

Consequently, unavoidable GHG emissions during different event phases can be offset through numerous
projects which are based on a diversity of approaches, methods and standards. This diversity implies issues
of accuracy and universal acceptance. Compensation is therefore problematic as it may not actually
“compensate”. Suggestions for events are therefore to devise an integrated strategy for carbon neutrality
based on verified emissions reductions (Jones, 2018) that assure both effectiveness (Carlson and Lingl, 2007)
and benefits for local communities. This can be achieved by enhancing urban planning through nurseries,
parks, and open spaces to reduce GHG emissions while simultaneously contributing to the host region’s
social and economic benefit after an event (Spanos et al., 2022). Offsetting for events could therefore be seen
as social contributions instead of compensation. Ideally, an event should be designed in a way that traditional
offsetting is only relevant for air travel and substantial travelling on the ground as other emissions can be
mitigated through renewable energy (Jones, 2018).

10 REDD+ is a framework established by the UNFCCC to enhance activities in the forest sector that contribute to
reducing emissions from deforestation and forest degradation. It also aims at more sustainable forest management and
the conservation and enhancement of forest carbon stocks in developing countries (UNFCCC, no date c)
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Summarising the observations made regarding GHG management at events, a number of tools and
approaches to improving environmental sustainability of events in general exists. Albeit, approaches to GHG
management tailored to events are currently missing. Besides, existing general methodology for GHG
accounting and reporting possess several shortcomings which hamper progress in mitigation.

This relates firstly to a limited efficiency of existing methods to lower GHG emissions. Namely, the current
accounting and reporting landscape is marked by a diversity of inconsistent approaches, definitions and
methods, complicating the mostly voluntary reporting and accounting procedure. Apart from additional costs
and low accuracy of measurements, a lack of international and national standard methodologies and the
resulting incomparability among events cause little perceived benefit from conducting the process. Besides,
current environmental assessments for events do not set environmental harm in relation to other benefits to
benchmark the event’s overall contribution compared with others (Collins et al., 2009). Lastly, several
problems associated with compensation suggest that achieving a genuinely “climate neutral” event is
unlikely.

In a nutshell, existing methods therefore offer limited efficiency to facilitate low-carbon events.

2.6. GHG Accounting for Events
The Global Event Industry’s Net Zero Pledge presented in the context of COP26 states clearly that
“quantifying impact and defining responsibilities needs to underpin any ambition for the events industry to
become net zero” (Net Zero Carbon Events, 2021). Simultaneously, it recognizes the fact that tackling carbon
emissions over the whole value chain is complex and challenging given the event sector’s specificities. In
line with this statement, a review of sustainability reports conducted in the framework of this thesis confirmed
Dolf and Teehan’s (2015) observation that, even if gaining popularity, carbon footprinting for events is not
widespread yet.

What to include in an event’s carbon footprint is therefore not uniform. The complicatedness of GHG
accounting in the event sector is partly attributed to the fact that numerous aspects of an event (for instance
transportation and hotel accommodation) cannot directly be controlled by the organising entity (Net Zero
Carbon Events, 2021). Boundary setting is therefore deemed difficult. However, setting the scope of an event
is decisive for its GHG management approach. Guidance specifically aimed at identifying an event’s Scope
1-3 can be found in Jones (2018) (summarised in Fig.5 and Fig. 6).

Fig. 5 Scope 1-3 emissions of the event sector (own illustration based on Jones, 2018)

Particularly accounting for Scope 3 emissions can be challenging to be controlled or owned by events as this
would require reporting for the complete value chain of an event. They are, however, of major importance
since they usually constitute the largest emissions share of an event, such as in the case of attendee travel
(Stratton, 2011). Jones (2018) enumerates a number of criteria to identify relevant emissions for Scope 3.
Namely, the respective emissions’ relative size in comparison with an event’s Scope 1 and 2 emissions, their
perceived relevance by key stakeholders, and the event organiser’s capacity to reduce the emissions in
question. According to Jones (2018), there are several key questions to address when determining GHG
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boundaries for an event. Firstly, whether to include attendee travel can influence the result decisively. Based
on the principle of ‘direct control or significant influence’ this category could both be excluded and included
according to the specific event. Secondly, whether to include emissions from transporting and processing
waste, water and sewage can be up for consideration. A third aspect is whether to account for embedded
energy in purchased goods. Fourthly, emissions from freights of different materials are up for consideration.
The fifth aspect revolves around how to distinguish between staff commuting and crew transport at the event
(Jones, 2018). Given these variabilities, it is currently difficult to determine an event’s “material” emissions
sources as stipulated by the GRI. Possible emissions to include for BUGA´s GHG management approach are
presented in Figure 6.

Specifically for mega-events, a first list of significant issues for quantifying GHG emissions has been
compiled by Gallo et al. (2020) to assist preliminary GHG accounting. These include an event’s boundaries,
emissions sources and categories for a carbon footprint and are based on the magnitude of the emissions, the
level of influence on sources, the availability of information and the accuracy of data. However, the authors
warn that their suggestions apply mainly to mega-events which are marked by long duration, the construction
of buildings and journeys of millions of attendees (Gallo et al., 2020). These criteria could therefore also
serve to guide GHG accounting for the mega event of BUGA. As an overall orientation, Jones (2018)
summarises the emissions to be included as those resulting from activities, acquisitions and locations that lie
within the organiser’s operational or financial control (Jones, 2018).

This lack of clearly defined materiality of GHGs to include for events is also reflected in the fact that there
is no standardised methodology for measuring, accounting and reporting carbon footprints in the event sector
(UNEP, 2012; COJOPR, 2016; Gallo et al., 2020). On the one hand, several sustainability guidelines for
events have been developed, but they do not provide any targets, indicators or instruments for measuring
successful GHG mitigation. It is also observed that these guidelines mostly tackle the pre- or the event phase
itself and neglect the decisive legacy (Parkes et al., 2016). On the other hand, the GHG Protocol (WRI and
WBCSD, 2008), PAS 2050 (BSI et al., 2008), and ISO 14067 (ISO, 2013) stipulate methods and guidelines
for carbon accounting of products and systems in corporate contexts, but there is no equivalent for the event
industry. The result is a methodological diversity of approaches to GHG accounting at events. The study of
several sustainability reports of different kinds of events conducted in the framework of this thesis as well as
several authors confirm that GHG emissions are tackled to different extents and with diverse methodology
from event to event (Pandey et al., 2011; Savery and Gilbert, 2011; Parkes et al., 2016). Especially the
determination of boundaries (Savery and Gilbert, 2011), the calculation methods and the definitions of carbon
footprints differ significantly (Pandey et al., 2011).
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Fig. 6 Setting the scope of an event is decisive for its GHG management approach. Overview of possible scopes and associated system boundaries for BUGA based on its inputs,
activities and outputs. The figure also demonstrates which inputs to measure within each scope. (own illustration based on information from Jones (2018) and Stratton (2011)).
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Given that each methodological choice implies a differently sized carbon footprint, relevant emissions
sources of events could risk being neglected. These concern mainly indirect emissions from material use and
visitor travel (Gallo et al., 2020). In fact, embodied emissions such as those for materials, accommodation of
visitors, energy to supply water, catering and processing waste are currently not mandatory to include in an
event’s carbon footprint (Jones, 2018). Consequently, most events don’t account for embodied impacts or
amortize the emissions over the lifespan of the constructed infrastructure. This renders calculations
scientifically incomparable. Similarly, events often exclude the emissions generated by their visitor’s
journeys despite being of major importance since the distances covered by attendees significantly determine
the size of the carbon footprint (Gallo et al., 2020).

In general, it has been observed that companies refrain from measuring and reporting their emissions if there
are no long-term political frameworks and price tags. This relates especially to publishing the complete Scope
3-emissions from their supply chains as they fear the costs of mitigating these emissions (Fong et al., 2015).
Literature on events therefore recommends following the guidelines by existing protocols and standards such
as the Greenhouse Gas Protocol (international), ISO 140646 (international) or the PAS 2050 Specification
for the assessment of the life cycle greenhouse gas emissions of goods and services (UK) (Jones, 2018).

GHG accounting for events should be conducted as a baseline assessment that serves as a management
instrument in addition to an impact report. Measured GHG emissions can be the basis of mitigation activities
and reduction objectives. These reductions can be measured both from a business-as-usual perspective and
compared to the objectives. Repeating the GHG accounting procedure at every recurring event is also
recommended as this allows for identifying progress and emission-dense areas to focus on (Jones, 2018). As
a rule of thumb, Jones (2018) suggests not accounting for those emissions sources that constitute less than
1% of an event’s total GHGs if at least 95% of the overall predicted emissions are included. Despite not
being mandatory, it is recommended to incorporate emissions related to construction and visitors, particularly
international journeys as they are unquestionably responsible for the greatest emissions share (Lee et al.,
2014).

In summary, while recognizing that successful mitigation and accounting often depends on local conditions
and the size of the event organiser (Net Zero Carbon Events, 2021), the large amount of data and lack of a
standardized methodology impede efficient GHG reporting and accounting for events (Gallo et al., 2020;
Stratton, 2011). This hampers the aim of carbon footprints as an instrument to guide GHG emissions
mitigation at events and calls for a standardization at the international level (Pandey et al., 2011; Jones,
2018). All these issues impede comparability among events (Collins et al., 2009; Parkes et al., 2016) and the
lack of standards could be another factor to explain the fact that carbon footprinting is not widespread in the
event industry.

To examine the case of BUGA 2025´s GHG management and answer the research questions, this thesis is
embedded in two different theoretical approaches. These will be described in the next chapter.

3. Theoretical approach
To scrutinise BUGA 2025 in a structured way, this thesis employs two theoretical foundations. The first
approach is the Framework for Strategic Sustainable Development. The second theoretical concept is the
Process-based System Model. Both serve as a guideline which structures data collection and analysis.

3.1. The Framework for Strategic Sustainable Development
The research questions of this thesis were examined through the Framework of Strategic Sustainable
Development (FSSD). It is a continuously evolving body of tools for a roadmap towards sustainability
developed by Robèrt et al. in collaboration with the nongovernmental organisation Natural Step and a
network of scientists and businesses (Holmberg and Robèrt, 2000). The authors classify its theoretical
foundation as an Industrial Ecology (IE) perspective, which the authors define as “system analysis of the
societal industrial metabolism from a sustainability perspective.” (p.4). More concretely, the FSSD focuses
on the intersection between sustainability and IE.

The FSSD was developed with the aim to support organisations in positioning themselves in the context of
the world’s challenges and undertake strategic steps towards sustainability. The rationale of this framework
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can thus be described as facilitating an understanding of the sustainability challenge and the fact that
sustainable behaviour is self-beneficial (Broman and Robèrt, 2017).

The FSSD consists of several components: Starting from a principled definition of sustainability as a frame
for the process, the funnel metaphor (Fig. 7) as a second feature illustrates the challenge at hand and the
advantages of proactive sustainability. The last feature operationalized this into a strategic approach for
sustainability planning (ibid.).

Firstly, the FSSD is based on systems theory and developed both ecological as well as social principles that
serve as a guideline for both the end goal (sustainability) and the transition phase (sustainable development)
(Robèrt, 2000). Parting from the agreements of the scientific community on sustainability, the framework
perceives sustainability as the ability of human society to endlessly persist on earth. This ability depends on
the laws of thermodynamics and social observations. From this, the authors deduce four root causes of
unsustainability, namely:

1. Withdrawing large amounts of materials from earth’s crust
2. Cumulating large quantities of substances created by society
3. Physically restricting nature’s capacity to maintain its cycles
4. Setting up societal barriers for people globally to satisfy their basic needs11 (ibid.)

The authors describe the goal of sustainable development as stopping the destruction of the system through
the first three processes. These are driven by the fourth system condition which describes the overall societal
dynamics driving natural destruction. Based on these assumptions, four principles of sustainability based on
systems thinking are put forward, together describing the outcome of sustainability:

1. Reduction of society's dependence on fossil fuels and heavy metals
2. Reduction of society's dependence on synthetic chemicals which remain in nature
3. Reduction of society's destruction of nature
4. Safeguarding that society is not hindering people worldwide from satisfying their basic needs

(Robèrt, 2000)

A second component of the FSSD is the Funnel Metaphor (see Fig. 7). It is used to illustrate both the
consequences of unsustainable behaviour as well as the self-interest of proactive sustainability.

The narrowing walls of the funnel represent the decreasing capacity of our ecological and social systems to
provide for human needs. Only when this destruction stops, and sustainability is reached can the walls of the
funnel be cylindric. This also illustrates that current advantages derived from unsustainable behaviour are
not actually beneficial in the context of a globally worsening situation (Broman and Robèrt, 2017).

11 Basic human needs are often thought of as subsistence needs, such as food, clean water and shelter. The FSSD has
also taken Manfred Max-Neef´s list into account which consists of Subsistence, Protection, Participation, Leisure,
Affection, Understanding, Creation, Identity and Freedom (ibid).
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Fig. 7 The Funnel metaphor illustrating the sustainability challenge (own representation, adapted from Broman &
Robèrt, 2017)

Reaching the walls of the funnel manifests as changes in law or taxes, resource scarcity as well as high costs
for insurance, credit and waste management. In addition, customer and employee preferences and a declining
competitiveness are represented by the walls. As opposed to investments that lead towards further narrowing
down the walls of the funnel, investing in the restoration of the ecological and social systems is presented as
a logical conclusion. According to the authors, these broaden the funnel and assure its capacity to support
human needs. Particularly proactive innovation is deemed promising to assure self-benefit and sustainable
development instead of merely adjusting to changes in law12 (Broman and Robèrt, 2017).

To promote a more practical approach, the FSSD has been translated into a four-step approach to bring about
strategic sustainability plans for different kinds of organisations. The approach connects backcasting from a
vision of sustainability with planning methods for a creative process of developing an organisation's
sustainability transition (Broman and Robèrt, 2017). It thereby creates a model to assess actions from a lens
of future sustainability and can guide problem-solving and communication (Robèrt, 2000). The following
chapter will briefly outline the main steps of the FSSD’s practical form, namely the ABCD approach which
has been applied within the focus group

3.1.1. Operationalisation: ABCD Approach
Awareness and vision

The A-step of the ABCD-approach establishes a shared language, rules and definitions as a basis of the shared
vision. This includes for the participants to discover more about the FSSD, the sustainability issue and its
opportunities. The output of discussions in this step is a common vision of success based on the sustainability
principles. It can consider the organisation’s main purpose and values that are examined in relation to the
sustainability conditions (Broman and Robèrt, 2017).
Establishing the vision is supported by employing the four system conditions as a frame helps address the
root causes of social and environmental problems instead of the symptoms. According to the authors, this
renders complex problems more controllable and wards off future problems. Evaluating every possible action
through the lens of backcasting and the sustainability objectives allows tackling both future and current
environmental and social issues (‘The Natural Step Framework Guidebook’, 2000) given that the end goal is
constantly borne in mind.

12 For a further discussion of the business case of sustainability,see, e.g. Robert and Broman (2015).
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This first step of setting ground rules is deemed essential to choose methods and pathways to achieve the
vision (Broman and Robèrt, 2017). For the focus group in this study, the A-step was addressed by introducing
the main elements of the FSSD and by establishing a common vision of a climate-neutral BUGA 2025 (see
Annex III).

Baseline Assessment

The B-step of the ABCD-approach deals with analysing and evaluating the current circumstances of the
organisation regarding the vision. Its outputs are an overview of existing weaknesses and strengths in tackling
sustainability challenges and moving closer to the vision. Identifying how the organisation’s numerous
subsystems are interconnected can facilitate coordination and mutual support in the transition process
(Broman and Robèrt, 2017).

To this end, mapping activities and flows that are relevant to an organisation´s sustainability targets is
recommended to connect these to the vision. Since everyone can influence the sustainability outcome, ideally
all employees take part in analysing and finding solutions to produce a sustainability review that matches the
specificities of the organisation. This analysis should be a continuous procedure (‘The Natural Step
Framework Guidebook’, 2000).

For this study, the baseline assessment consisted of prompts to evaluate previous BUGAs’ and Rostock’s
strengths and weaknesses concerning climate protection (see Annex III).

Creative Solutions

The C-step addresses the gap between present reality and vision that has been made visible in the previous
two steps. It consists of creative processes to find potential solutions to the sustainability challenges identified
in the baseline assessment. The result of this step is a list of ways to reach the vision and use current strengths
as identified in step B. The only filter for ideas at this stage is their compliance with the sustainability
principles, opening space even for actions that might currently not seem achievable (Broman and Robèrt,
2017), so that “[e]verything that is theoretically possible should be listed.” (‘The Natural Step Framework
Guidebook’, 2000)

The purpose of this is to free the participants’ perceived array of solutions from existing realities and broaden
the horizon for innovative solutions. A core area to tackle in step C is efficiency since this relates to all
sustainability objectives. The guidelines also stress that solutions should deliberately fit the specific
organisation and its unique circumstances (‘The Natural Step Framework Guidebook’, 2000).

This study applied a number of creative techniques to encourage participants to think freely of how to mitigate
GHG emissions during the BUGA 2025 (see Annex III).

Decision on priorities and plan

The D-step of the ABCD-approach aims at selecting appropriate measures among the solutions proposed in
step C. This implies deciding which activities are most strategic while still granting sufficient flexibility. The
output of this step is a prioritization of the possible solutions resulting in a plan towards the vision. Several
selection criteria are set out by the ABCD-approach to guide the strategic choice.

Firstly, investments should be contemplated from a backcasting lens, meaning that it should approach the
organisation to the overarching objective. This is crucial to planning in complex systems and when present
trends and activities are linked to the problem. In this context, a vision facilitates addressing trade-offs.
Consequently, current trends are only supposed to shape the speed and preliminary scale of the transition
instead of steering its direction (Robèrt et al., 2002). Through the backcasting lens it is also possible to
determine the quickest pathway towards the goal established in the vision (‘The Natural Step Framework
Guidebook’, 2000).

A second criteria is that actions should be “flexible platforms for forthcoming steps” which can facilitate
reaching the sustainability objectives (Broman and Robèrt, 2017, p. 24). In this way, investing in dead ends
can be prevented. A condition for especially large investments should therefore be that they be steps (“flexible
platforms”) that lead to further investments in this direction (Robèrt et al., 2002). Future improvements are
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thus easier to achieve while still allowing for enough flexibility to account for changing conditions and
prevent costly adjustments.

Thirdly, while fast progress towards the vision is deemed important, so is return on investment (Broman and
Robèrt, 2017). Therefore, the ABCD-approach suggests that the “flexible platform” should be filtered by
their likelihood of generating appropriate return on investments. This is symbolized by the metaphor of the
“low-hanging fruit” to describe the ideal action as the one that engenders better profitability in the short term
(Robèrt et al., 2002).

A fourth selection criteria is the precautionary principle. It aims to question investments that are related to
unsure ecological consequences and economic uncertainties. Considering the decision of inaction is therefore
another option that should be evaluated as all others (Robèrt et al., 2002).

Filtered through these criteria, the resulting strategic plan prioritizes those actions that are financially
reasonable, bring the vision closer quickly and are both flexible and profitable. Applying these criteria
enhances a favourable outcome in the long run (‘The Natural Step Framework Guidebook’, 2000).

In this study, the D-step took up those measures proposed during the previous step. It included voting for
preferred measures with the above-mentioned selection criteria in mind, ordering the measures in terms of
time and setting milestones for three selected measures (see Annex III).

The contributions of the FSSD to a climate-neutral BUGA will be outlined in the following subchapter.

3.1.2. Contributions of the FSSD to a climate-neutral BUGA
Choosing the FSSD as a basis for mapping out ways towards a future of climate-neutral BUGAs was based
on several benefits the framework can provide.

Holmberg and Robèrt (2000) argue that it is especially useful for complex problems that are rooted in current
trends, which the largely unsustainable event industry proves to be. Other areas of application are problems
based on externalities, a necessity for large-scale change and a sufficiently long and wide scope for strategic
planning. All of these apply to BUGA (Bader Aubrey, 2021). The problematic carbon-intensity of events is
often externalised as GHG emissions are not part of regular measurements of success. As a recurring event,
BUGA will need to profoundly change its GHG policy to be future-fit. This opens a window of opportunity
to not only plan for the short-term show of 2025 but apply a longer perspective on future BUGAs with the
help of the FSSD.

An important factor for the large-sum investments associated with BUGAs is the self-benefit of proactiveness
that the FSSD highlights. It also allows to prevent future problems that stem from the infringement of the
sustainability principles by addressing them prior to their occurrence. Besides, further ways of support and
metrics are easier to choose and combine with the overarching guidelines of the FSSD. The authors of the
framework state clearly that the framework does not intend to replace other approaches. Instead, it is meant
to gather and accommodate them to enhance their benefit by joining forces. According to the authors, the
framework’s principles can guide questions, contemplations and actions. Given that the FSSD requires more
input to work best and design a sound plan (Holmberg and Robèrt, 2000) it can serve as a basis for selecting
additional methods and tools towards the vision (Broman and Robèrt, 2017). Last, but not least, the BUGA
lives off cooperation and exchange of ideas of numerous interdependent levels and stakeholders. This could
be enhanced by utilizing the framework as it has been found to encourage collaboration between diverse
types of actors (Holmberg and Robèrt, no date). At the same time, given its holistic perspective, the FSSD’s
sustainability principles can help address trade-offs that will inevitably arise in moving towards climate-
neutrality.

To concretise and develop the insights produced by the FSSD, a further theoretical approach has been chosen
which will be described in the following subchapter.

3.2. Process-based System Model
The second theoretical foundation of this study will be used to further apply the data acquired during the
focus group discussion and identify pathways towards a climate-neutral BUGA from a systems-based
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perspective. To this end, the Process-based System Model (PBSM) by Isaksson et al. was chosen.

It is widely recognized that a systems approach can identify solutions to environmental problems through a
holistic vision towards sustainability (Ahmad et al., 2013). Building on this recognition, Isaksson et al. have
developed a Process-based System Model (PBSM) to drive organisational sustainability. It parts from the
assumption that sustainable development entails lowering the harm per value generated. To achieve this, it
adopts a system theoretic perspective in analysing the processes occurring within an organisation’s system
boundaries (Isaksson et al., 2008).

The approach perceives an organisation as a process-based system (Isaksson, 2019). Processes, in turn, are
seen as open systems with inputs and outputs. It also considers resources that influence the system’s
processes. A process-based system’s perspective can identify crucial components for change by describing
the main elements around a basal process model. The model’s system boundaries and relevant stakeholders
are determined by the organisation’s footprint. Therefore, it can assess any organisation’s processes and help
identify performance measurements, such as input, output or outcome. These can build on all three
dimensions of sustainability (ibid.; Isaksson, 2015).

From the perspective of the PBSM, the aim of the change process for sustainability should be to increase
long-term stakeholder satisfaction, described as system satisfaction. Change management for sustainability
is therefore considered equivalent to management for system satisfaction. This suggests that significant
improvements in corporate performance can be made by incorporating process-thinking into sustainability
reporting and adding quality parameters to economic accounting to include all dimensions of the TBL
(Isaksson, 2006).

Isaksson et al. (2010) indicate that supply chains manifest considerable opportunity for improvements in
sustainability. Systems thinking and change management could uncover this potential and foster
improvements with the help of indicators for performance. In this sense, the maxim of business according to
the PBSM consists in obtaining the highest possible stakeholder value while minimizing harm. System
understanding will, according to the authors, foster knowledge about innovation potential and drive change
processes by making this potential visible (Isaksson et al., 2010; Isaksson, 2015, 2016).

The potential could be addressed by developing indicators for sustainability which are rooted in the notion
of value per harm. Improved system ownership and system measurements are presumed to uncover the
opportunities for increased sustainability in the supply chain. Key to this is a solid measurement of value per
harm, thereby rendering unused potential apparent. This is in line with the concept of eco efficiency. Based
on this, the approach has been further developed to include a reduced TBL showing the generated value, the
value per social harm and the value per environmental harm (Isaksson et al., 2008; Isaksson, 2019). On this
basis, the authors postulate that indicators can be developed to measure progress towards a sustainable goal.
In fact, an intricate relationship is found between the potential for betterment and the quality of indicators.

The authors note that it is most helpful to focus on the organisation’s main activities and stakeholders when
assessing harm and value. Fig. 8 illustrates how the approach can be applied to an organisation to visualize
it as a process-based system which operates within its system boundaries. Through its different internal
processes, the outcome of stakeholder satisfaction is shaped. The organisation also receives feedback which
is determined by the outer environment, including factors like country or sector which shape the form of
feedback. The processes within the organisation are steered by resources. These resources are described as
“the necessary requirements for the process to work but are not inputs as such”. They can be altered in a more
long-term time frame. The resources, so-called (Ms), which were identified by the authors are

- Methods (“the ways of working”, e.g. environmental management system based on ISO 14001),
- Measurement
- Milieu,
- Management,
- Man,
- Machine (Isaksson et al., 2010).
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Fig. 8 Generic Process-based System Model (PBSM) for organisations (Isaksson et al., 2010)

Accordingly, applying the findings from this case study to the PBSM can point towards processes that need
to be taken into account for a climate-neutral BUGA.

Both the PBSM and the FSSD are the foundation of all approaches to data collection used in this thesis to
answer the research questions. These approaches will be described in the next chapter.

4. Research Design
In order to shed light on possible pathways, barriers and drivers of future climate-neutral BUGAs and events,
the methodology employed in this thesis follows or has been adapted to the FSSD and is stipulated by the
ABCD approach. Therefore, a qualitative methodology has been chosen (see chapter 3 Theoretical
Framework). This chapter will elaborate on the research design which this study has adopted.

4.1. Data Collection

4.1.1. Case Study

Investigating the BUGA 2025 as an example, this thesis undertakes a case study of GHG emissions
management at one large-scale event. This is considered a precondition to answer the first research question
of how BUGA 2025 can become climate-neutral.

Although the term “case study” is applied in numerous ways (Bryman and Futing Liao, 2004), their common
denominator is usually “the intensive study of a single case where the purpose of that study is – at least in
part – to shed light on a larger class of cases” (Gerring, 2007, p. 20). Thus, the depth of the investigation is a
characteristic feature of case studies, which are thus “expected to catch the complexity of a single case”
(Stake, 1995, p. xi). As a research design, case studies are generally differentiated against the social survey
or the experiment (Bryman and Futing Liao, 2004). In contrast to the large samples obtained by the latter,
case studies allow for depth while lacking breadth (Flyvbjerg, 2006). This also calls for caution and reflection
as to not over-generalize the results that a case study generates since they are generated from a small database
(Stake, 1995). Yet, social science cannot generate predictive theory, but always relies on context. This is
precisely what case studies are particularly well equipped to address (Flyvbjerg, 2006).

Case studies deemed especially helpful when asking for reasons and the underlying dynamics of certain
situations “about a contemporary set of events [in the actual world] over which the researcher has little or no
control” (Yin, 1984, p. 9). This format facilitates extensive analysis of all event phases which engender GHG
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emissions at BUGA and possible ways to mitigate these. It is deemed likely that findings from this case study
on BUGA 2025 can be applied to future garden shows and other types of events. This is attributed to the fact
that arranging different events entails similar processes and the main distinction in terms of GHG emissions
is the amount they produce (Stratton, 2011), As this thesis aims at understanding barriers and drivers for
climate-neutral events, it can be understood as what Stake (1994) calls an instrumental case study. However,
results from a single case should be treated carefully as generalizations may not apply to other cases. (Yin,
1984; Stake, 1994; Leedy and Ormrod, 2005). Results and conclusions thus need to be presented and
understood in a way that accounts for the case’s singularity (Stratton, 2011).

Examining BUGA 2025 as a case study of a large or mega event could therefore provide meaningful insights
into GHG management for coming BUGAs and other events of this size.

4.1.2. Backcasting

The Framework for Strategic Sustainable Development parts from the assumption that forecasting for
sustainability planning is insufficient in complex systems as it has been linked to path dependency (Holmberg
and Robèrt, 2000; Hukkinen, 2003). Namely, present problems tend to be deeply rooted in present
circumstances. Therefore, contemplating the future through the lens of the past limits the perceptions of
realistic pathways which further aggravates the problem. Holmberg and Robèrt (2000) name the use of fossil
fuels, global measuring systems for economic success (Gross National Product), the traffic systems, and
lacking public knowledge about environmental problems as such factors limiting potential trajectories. The
authors claim that “The future cannot be foreseen, but its principles can.” (Holmberg and Robèrt, 2000, p.
13). In this context, backasting is introduced as a methodology for planning under uncertain circumstances.
The term of “backcasting” was first coined by Robinson (1990). For sustainability planning, the method
consists of starting from a point in the future where the world is already sustainable. From this point, the gap
between the current situation and the desired future can be addressed “by linking today with tomorrow in a
strategic way” (Holmberg and Robèrt, 2000, p. 5). Backcasting therefore consists of planning in
retrospective, but from a future perspective in which a goal has already been reached.

The method should be based on a number of overall principles to coordinate stakeholders. Using these,
indicators for monitoring and coordination can be developed and trade-offs be managed (Holmberg and
Robèrt, 2000). Backcasting can be performed with different objectives and procedures in mind. Broman and
Robèrt (2017) warn to not enter in too much detail when forming a scenario as the risk of unintended
consequences is deemed high and all stakeholders need to be able to agree.

Holmberg and Robèrt (2000) enumerate various advantages of employing backcasting as a method for
sustainability planning. Firstly, the strategic step-by-step procedure of backcasting facilitates a coordinated
approach to complex issues. Secondly, it allows for identifying risks and changes that can not only prevent
harm but also open opportunities for profitability by identifying worthwhile investments and dead ends.
Indeed, sustainability has been identified as a key promoter of innovation (Smit, 2012; Spitzeck, Boechat et
al., 2013). Backcasting thus establishes a positive rationale for proactivity in the area of sustainability and
can be a beneficial alternative to traditional forecasting (Robinson, 1990) and unsustainable extrapolations
to attain goals. For this research, backcasting can shed light on both the first and the second research question
as it parts from the vision of a climate-neutral BUGA and identifies possible pathways, drivers and obstacles
for this goal.

The backcasting approach was carried out within a focus group consisting of several people involved in
organising the climate-neutral BUGA 2025.

4.1.3. Focus Group Interview

To obtain data for the case study of BUGA 2025, a variant of the focus group interview method was chosen,
which represents a qualitative research approach for this thesis. The focus group interview was employed to
obtain data for both the first and the second research question.
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Defined as “a carefully planned discussion designed to obtain perceptions on a defined area of interest in a
permissive, non-threatening environment” (Krueger and Casey, 2000, p. 7), focus groups aim at generating
insights from a limited group of people (Lewis-Beck et al., 2004).

It thus implies a form of group interview which can take various shapes according to the study’s objective
(Fontana and Frey, 1994; Bryman, 2012). However, in contrast to the method of group interviewing,
questions in focus groups are not sequenced to lead the discussion towards specific predetermined issues and
rather takes the form of a focused discussion where participants react to each other, guided by a moderator
(Lewis-Beck et al., 2004). Interaction and meaning-making within the group are therefore integral (Bryman,
2012). Focus groups thus possess elements of participant observation and individual interviews (Colucci,
2007).

As a general-purpose method for data collection, focus groups can contribute to numerous objectives (for an
overview see Morgan, 2005) and are thus applied in diverse contexts, ranging from health research to
community planning (Colucci, 2007). For instance, measurement techniques can be enhanced by focus
groups as a preliminary exploration that can point to how these measurements can be designed (Morgan,
2005). Through focus groups, new interpretations can be discovered (Lewis-Beck et al., 2004) or the
measures obtained through methods such as surveys or experimental research can be enhanced through higher
reliability and validity. This is especially the case where a new perspective on already explored topics or an
approach to new topics lacks basic information (Morgan, 2005). Focus groups have been used as a method
to explore numerous issues in diverse contexts, ranging from discovery, and development to definition.
Particular value of focus groups can be obtained from open-ended questions that are explored from the
participants’ perspective. Table 1 provides a summary of the main opportunities and limitations of focus
groups.

Table 1 Summary of the main opportunities and limitations of using focus groups as a method for data generation in
research.

Opportunities Limitations

Efficiency (low-cost, flexible, high amount of data
through simultaneous answers and reactions)

(Lewis-Beck et al., 2004; Fontana & Frey, 1994;
Bryman, 2012)

Group dynamics could silence diverging opinions
(Fontana & Frey, 1994; Kitzinger, 1995; Howard,

2017)

Imitation of natural discussions allows for
exploration of social relations and patterns
(Kitzinger, 1995, Lewis-Beck et al., 2004,

Kamberelis & Dimitriadis, 2013)

Results based on a limited number of purposefully
selected cases (Morgan, 2005)

Weaker authrority of the researcher in the process
(Kamberelis & Dimitriadis, 2013)

On average more ideas generated by individual
interviews and higher number of participants

(Fern, 1982)
Helpful for uncovering boundaries or evaluate

programs/ products and accounts for complexities
(Lewis-Beck et al., 2004, Kamberelis &

Dimitriadis, 2013)

Frequent inconsistencies between self-reported
data and real behaviour (Morgan, 2005)

Often encourage action (Kitzinger, 1995;
Kamberelis & Dimitriadis, 2013)

Difficulties in planning, consudcting and analysing
focus groups (Lewis-Beck et al., 2004)

Given the lack of research on the nexus between events and GHG emissions in general and the lack of
evaluation tools for GHG management at events in particular, a future of climate-neutral events requires
exploration. Therefore, a qualitative approach in the form of a focus group has been chosen, as it is deemed
helpful if “measures or instruments are not available, (…) or there is no guiding framework or theory”
(Creswell and Plano Clark, 2018, p. 86). For the first steps towards this direction, the event organisers’
perspectives seem essential. Thus, a qualitative research method can shed light on the participants’ notions
and experiences (Taylor, Bogdan and DeVault, 2016). The tool of a focus group interview was considered
suitable for collecting the qualitative data necessary for this study since it facilitates an in-depth exploration
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of a topic based on the participants’ perspectives and the reasons behind these (Howard, 2017).

In this thesis, the focus group interview was intended to find out how the participants perceived the
possibilities to achieve climate-neutral garden shows and identify feasible measures, barriers and drivers for
climate-neutral events.

Selection of participants

The selection of participants for this study’s focus group was based on “certain characteristics in common
that relate to the topic of the focus group” (Krueger and Casey, 2000), namely their stake in and the influence
on the outcome of a climate-neutral BUGA. All of the selected participants are directly involved in the
planning process, but on different levels. Thus, a purposive sampling method helped identify relevant
participants to tackle the research objective. In contrast to random sampling, this allows for a selection on
the basis of criteria (Palinkas et al., 2015). The group consisted of one representative from the national level
(from the DBG office) responsible for the overall organisation of BUGAs, one representative of the
intermediate level, being active on both the national and municipal level, and two representatives from the
municipal level of Rostock. While one of the latter is appointed specifically to oversee the climate-neutrality
of BUGA 2025, the other is responsible for the overall climate-friendliness of Rostock’s municipal
development. These functions and tasks were deemed to provide a balance between long-term and short-term
strategies as well as perspectives from different levels of implementation.

Corresponding with recommendations for focus groups, this study’s group is homogeneous and has a
common background to facilitate a natural exchange, while still incorporating a diversity of knowledges to
allow for different and complementing perspectives and discussions (Tynan and Drayton, 1988; Paulus and
Nijstad, 2003). In this case, the participants complement each other due to their different operative levels and
tasks regarding the garden show, while all are involved in the organisation of the BUGA and aim for the
event to be climate-neutral. Each of them brings their own points of view into the session, ranging from
municipal concerns to the national level.

A group of between four and eight people is often recommended (Tynan and Drayton, 1988; Kitzinger, 1995;
Krueger and Casey, 2015). While a small focus group possibly limits data generation (Fern, 1982), for “more
difficult projects, or more sensitive subject matter, using fewer respondents is advised” (Tynan and Drayton,
1988). Thus, the choice of four participants for this focus group was determined by balancing the need for
being "small enough for everyone to have opportunity to share insights and yet large enough to provide
diversity of perceptions” (Krueger and Casey, 2000, p. 12).

It should be mentioned that the selection of participants was influenced by the researcher’s internship within
the unit of climate protection of the municipality of Rostock. This allowed her to benefit from pre-existing
social networks to enhance the likelihood of a successful focus group work as also found by Morgan, et al.
(1998) and Kamberelis and Dimitriadis (2013).

Role as a facilitator

As the researcher was directly involved in the focus group discussion, her role as a facilitator requires special
attention. The literature on focus groups does not describe a single standard way of facilitating focus groups
as it depends on the circumstances such as previous relations and experiences (Bryman, 2012; Greenbaum,
2012). Thus, it can take structured or unstructured shapes, occur in natural or formal environments and vary
in the amount of control the researcher has on the trajectory of the interview (Lewis-Beck et al., 2004).
However, a common theme is the facilitator's role of “support[ing] everyone to do their best thinking” (Kaner
and Lindell, 2014, p. 32). This implies creating an atmosphere of trust and openness and encouraging diverse
perspectives while flexibly balancing the group dynamics (Tynan and Drayton, 1988; Frey and Fontana,
1991; Kamberelis and Dimitriadis, 2013). Thus, the facilitator shares features with an interviewer and
moderator (Frey and Fontana, 1991) whose main tasks are to ensure the conversation does not move outside
the topic or time frames, and to encourage participation (Lewis-Beck, Bryman and Liao, 2004). On the one
hand, this stance offers the researcher the chance to “diminish the authority and control that can lead to
premature closure and weak standards of evidence” (Kamberelis and Dimitriadis, 2013, p. 41). On the other
hand, this thesis is based on merging the positions of facilitator and researcher and thereby made the
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researcher participate actively as part of the process. This needs to be contrasted with more traditional
research methods which are based on the researcher’s role as the person who documents and watches the
process (Howard, 2017). The questions and exercises for this focus group were thus developed with this
ambivalent position in mind. They also aimed at enhancing individual learning and empowering the group
in their common ambition (Kaner and Lindell, 2014) for the participants to actively steer and benefit from
the research (Denscombe, 1995). This position, however, requires constant reflection. Inspired by Howard
(2017), the researcher will expand on the position she adopted in the process in Annex I of this thesis.

Application of focus groups for data collection

The main purpose of the focus group in this study was to explore perspectives and point to possible strategic
pathways towards a climate-neutral BUGA 2025 and future garden shows. This explorative character
corresponds with the ABCD-approach embedded in the FSSD which this thesis adopts. The ABCD approach
was therefore carried out in two creative and activity-oriented sessions with the participants. It was hoped to
harness the benefits of creative focus groups through a number of creative prompts and exercises to allow
for a more dynamic process and open dialogue (Brunnberg, 2011; Nind and Vinha, 2016; Creative Focus
Groups, 2019). Such an approach is deemed to facilitate personal learning, political action and more complex
accounts of the problem (Denscombe, 1995; Kamberelis and Dimitriadis, 2013). Accordingly, several key
questions or prompts and exercises were carried out for each step of the ABCD-approach. Additional
clarifying questions and discussions of the results followed most initial answers. An overview of the exercises
can be found in Annex III.

Another factor that needs consideration is the fact that due to the recommendations on social distancing in
Germany when the data collection was conducted (March 2022) as well as the location of different
participants of the focus group, both instances were held online. This corresponds with the observation that
the Internet offers potential for focus group work as it can bring people together (Murgado-Armenteros et
al., 2012). A multitude of studies conducted on this topic suggest that in-person and online focus groups
produce similar themes, indicating that the different format is generally not reflected in the results (Woodyatt
et al., 2016).

The focus group was held in two instances. The recruitment process started in January 2022 with the actual
sessions taking place in March 2022. Both sessions took place in an online video conference. Further, digital
whiteboard tools (miro, conceptboard) were used. The first instance was designed to last two hours,
representing the maximum length of a productive focus group session (Tynan and Drayton, 1988). As this
was not sufficient to carry out the ABCD approach in total, a second session was agreed upon, lasting
approximately one hour.

Ethics

During the research process, several ethical concerns applied that require scrutiny. Sim and Waterfield (2019)
identify three major issues related to focus groups, namely consent, confidentiality and anonymity, as well
as risk of harm. Firstly, as a social situation, focus groups are inherently unforeseeable. This inhibits the
researcher from informing the participants precisely on the outplay of the focus group. A fully informed
consent is thus impossible. Secondly, the researcher cannot steer what participants disseminate outside of the
group, impacting confidentiality. Lastly, sensitive topics discussed in a group could cause harm to the
participants (Sim and Waterfield, 2019). While the latter is less likely in the context of the climate-neutral
garden show, an awareness of the first two issues allowed counteracting them with several steps as
recommended in the literature and described in the following.

The participants were repeatedly invited to and updated on the content of the focus group. Beforehand, a
detailed document on the project and the approach and data processing as well as contact details of the
researcher and the supervisor were made available to the participants and questions or remarks were
encouraged. This made it possible for the participants to clearly identify potential risks associated with their
participation as Tolich (2009) suggests. Having familiarized themselves with the conditions beforehand by a
detailed information sheet that the researcher had sent to them via e-mail, the participants’ signature on the
consent form was required for them to take part in the focus group (see Annex IV). The form aligns with the
guidelines stipulated by the Swedish Ethical Review Authority. At the start of the discussion, these principles
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and rules were briefly reiterated and again orally confirmed by the participants. Permission for video and
audiotaping was also obtained beforehand. Further, the researcher made herself available after the discussion
to make space for individual concerns that might have arisen. Nonetheless, it should be mentioned that
obtaining consent does not eliminate the researcher’s responsibility to ensure that the participants can make
a well-grounded decision on their participation (Sim and Waterfield, 2019). Besides, the questions for this
focus group were carefully devised to avoid potential harm for participants.

In this setting, a further ethical issue to consider is the active involvement of the researcher in the role of a
facilitator as discussed above. The insights generated from the participants’ discussions are therefore the
result of a shared learning experience and will be delivered to the participants as a starting point (Howard,
2017) for planning future strategies of climate-neutral garden shows.

In summary, a focus group with key informants on the BUGA 2025 can generate meaningful insights that
point towards climate-neutrality of the garden show and “another level of data gathering or a perspective on
the research problem not available through individual interviews” (Fontana and Frey, 1994, p. 364).
However, it needs to be acknowledged that the group represent a small sample whose insights need to be
treated with caution (Morgan, 2005). Further research due to the focus group’s case-dependence and lack of
theoretical saturation (Lewis-Beck et al., 2004) is therefore required.

After expanding on the data collection, the following chapter will describe how the data was transcribed and
analysed.

4.2. Transcription process and analysis

Following the standard in focus groups (Morgan, 2005), the data for this study was audio-recorded. In
addition, as the focus group discussion was held online in a video conference, it was also videotaped.

Prior to the actual analysis, the transcription process requires attention. It is, for instance, debated if
researchers themselves should transcribe (Wellard and McKenna, 2001). Given the cost of transferring the
task to another person, a pragmatic stance was taken and the researcher herself transcribed the recording, as
occurred in Master theses with similar methodologies (Howard, 2017; Kaur, 2020). Given these
circumstances, it should, however, be borne in mind that the transcription process is subject to interpretation
from the side of the transcriber (Bailey, 2008). For this thesis, the software sonix.ai was used to preliminarily
transcribe the focus group discussion. The resulting transcript was then checked by reading and
simultaneously listening to the audiotape.

The ensuing translation process also leaves room for certain interpretation by the translator. These concern
for instance the use of metaphors (Larkin et al., 2007; van Nes et al., 2010). It is therefore recommended to
delegate the translation of qualitative research to a professional translator (van Nes et al., 2010). Due to the
associated costs, this was not possible for this study. Accordingly, the researcher took several
recommendations into account when translating the transcript herself. Firstly, this subchapter aims to adhere
to Feldermann and Hiebl’s (2019) advice to report transparently and reflexively on the translation process.
Other recommendations include paying special attention to one-word translations, questioning the thinking
processes which a language implies or using descriptive words to translate concepts that could have several
interpretations (van Nes et al., 2010) and providing quotes in both in the native language and English
translation (Younas et al., 2022).

The analysis of focus groups follows similar principles as other qualitative data. Namely, the researcher
identifies recurring themes and analyses their relationship with existing data and pre-existing findings. In
absence of specific strategies dedicated to focus group analysis, several general suggestions based on
traditional qualitative approaches were considered, containing grounded theory, phenomenological
approaches, and thematic analysis (Massey, 2011). However, there are strategies to account for the
specificities of focus groups, such as the approach developed by Massey (2011). Throughout the analysis of
focus groups, conclusions should not be drawn from percentages. Instead, differentiating between the overall
group tendency and individual perspectives is essential, giving minority perspectives particular attention as
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well as opinions that deviate from the researcher’s hypotheses. In summary, analysis of focus group data
relies on identifying the group dynamics and interplay of participants (Kitzinger, 1995). Krueger and Casey
(2000) also mention that data acquired with the help of activity-oriented exercises could be more complex to
analyse. At the same time, they might also assist in identifying elements that a standard question could not
have captured (ibid.).

Depending on the research goal and scope, different techniques for analysis can be applied. The main
criterium in this context is a systematic and verifiable approach to ensure the traceability and reproducibility
of the study. This implies multiple reviews of the data and identifying themes from the transcript and
interpreting these (Lewis-Beck et al., 2004; Krueger and Casey, 2015). Stereotypical responses should be
avoided and selected quotations verifiable (Tynan and Drayton, 1988; Ryan and Bernard, 2000). To this end
and to mitigate subjective interpretation, researchers such as Morgan and Nica (2020) and Ryan and Bernard
(2000) have developed techniques to analyse qualitative data and render the process more traceable. These
have also been considered throughout the research process.

Massey (2011) identifies three levels of data that a focus group analysis can provide, namely articulated,
attributional, and emergent. As this thesis is aimed at exploring pathways without a priori theories, the
following thematic analysis will only make use of articulated and emergent data. The former refers to the
data that participants state directly to answer the questions or discussion points by the moderator and to
conversations in the group following the questions. The latter describes details that lead to additional
observations and hypotheses of inductive nature. These are based on the unexpected remarks and
conversations among participants about what is considered important and consist of cultural perspectives and
norms that shape the participants’ beliefs and group dynamics (Massey, 2011).

To analyse the focus group discussion, a thematic analysis approach was used. Thematic analysis is
considered a rather flexible method as it is not based on a specific theoretical or epistemological viewpoint
(Maguire and Delahunt, 2017). This was deemed suitable to explore the topic of a climate-neutral BUGA.
More specifically, the analysis follows Braun and Clarke’s (2006) 6-step process which is considered the
leading approach in the social sciences, marked by its clarity and wide applicability.

Step 1: Become familiar with the data

Step 2: Generate initial codes

Step 3: Search for themes

Step 4: Review themes

Step 5: Define themes

Step 6: Write-up.

Braun and Clarke (2006) differentiate between semantic and latent themes. Semantic themes address the
explicit meanings of the data and “is not looking for anything beyond what a participant has said or what has
been written” (p.84). The latent level, however, targets “the underlying ideas, assumptions, and
conceptualisations and ideologies that are theorised as shaping or informing the semantic content of the data”
(p.84). In this context, “a theme is a pattern that captures something significant or interesting about the data
and/or research question” (Maguire and Delahunt, 2017, p. 3356)

As this thesis aims to answer specific research questions, the analysis was rather a deductive than an inductive
one. Accordingly, only those parts of texts were coded that were relevant to the research question. Using an
open coding method, the codes were developed and adapted throughout the coding process as suggested by
Maguire and Delahunt (2017). As the focus group was conducted in German, the researcher followed the
recommendations to stay within the original languages as long as possible during the analysis process (van
Nes et al., 2010). As patterns emerged, more descriptive coding was used. Themes were created for topics
that were discussed for longer than a minute and for overarching and recurring tendencies observed
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throughout the focus group session.

Inspired by Maguire and Delahunt (2017), Annex II shows all preliminary themes identified and their
corresponding codes. These themes are descriptive of the codes they encompass. Besides, relevant codes that
did not fit any theme were integrated under the category “miscellaneous”.

To verify the themes that emerged after coding, a word cloud of the most commonly used words during the
focus group discussion was made using the online tool tagcrowd.com. The word cloud was generated from
the whole transcript, excluding the facilitator’s parts of the conversation. After a preliminary result, the word
cloud was adjusted to remove several of the most common words used in the German language and those
that did not relate to the research questions (see chapter 5).

4.3. Quality criteria

With the research design presented in this chapter, this thesis aims to render this study as valid and reliable
as possible to ensure the compliance with quality criteria of scientific work. In this context, reliability refers
to a precise and accurate measurement of the data collection method. This also includes the replicability of a
study, namely if a second study with the same method would produce similar data. Conversely, validity
describes the extent of accuracy with which the data collection tool captures what is to be measured
(Diekmann, 2021).

Bearing these criteria in mind, the study has applied different strategies to increase reliability and validity.
Reliability could be increased by devising questions in a way that asks for profound and justified answers to
avoid stereotypical responses. Additionally, documenting, as well as recording the data collection process
contributes to higher reliability. As this was an individual project, the recommendation of cross-checking by
other researchers to enhance reliability (Thyer, 2009) could not be implemented except for the thesis
supervisor’s and subject reviewer’s feedback. Validity, in turn, was increased by following the
recommendation on extending engagement with the participants (ibid.). Apart from the two focus group
sessions, this was encouraged through regular e-mail exchange and conversations before and after the
sessions. However, it was not possible to meet in person which might have led to further verification of the
patterns observed during the discussion. Further, purposeful sampling (Palinkas et al., 2015) was employed
as a strategy to potentially reproduce the focus group discussion for other BUGAs or events. Besides,
triangulation contributes to more valid conclusions (Thyer, 2009). Therefore, the results obtained by the focus
group discussion were compared with findings from academic literature and other sustainability reports
published by different event organisers. Applying two theoretical frameworks to the data also enhances
validity as patterns could be verified through theories (ibid.). Throughout the whole research process, the
researcher reflected critically on her own position, the data collection and interpretation (see Annex I).
Besides, the recommendation to opt for written confirmation by the focus group participants for their
contributions (Creswell and Plano Clark 2018) was followed. Again, suggestions for peer consultations for
enhanced validity (ibid.) were limited given the individual work, but the focus group discussion prompts and
questions were presented to different people not involved as participants of the focus group prior to the
discussions and the supervisor of this thesis project was consulted to design the research.

The next chapter will present the results obtained through the data collection described above.

5. Results
The following chapter will describe the main findings of the focus group discussions with regard to the
research questions. Namely, this section will focus on how Rostock’s BUGA in 2025 can become climate-
neutral whilst outlining the main barriers and drivers to climate-neutral garden shows.

5.1. Themes
The purpose of the analysis was to understand the manner in which participants interpret possible pathways
towards a climate-neutral BUGA, the limits they perceive regarding definitions, and the relevance they place
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on issues under discussion. Therefore, the ABCD-process described above was carried out with the focus
group to gain insights into the participants’ views regarding the strategic sustainable development of the
BUGA towards climate-neutrality. A detailed description of the questions, discussion exercises and prompts
used for this focus group can be found in Annex III.

Corresponding to the thematic analysis conducted, the results will be presented according to the themes that
emerged. They will be described in order of the number of their associated codes, implying that the most
discussed themes will be presented first.

Gastronomy

The theme with most repetitions and most relevance among the participants was certainly the area of
gastronomy. Indeed, it was mentioned as a first response to three of the questions posed as well as taken up
in the milestone section. The second most voted preferred measure (“reusable tableware”) can also be
categorized as belonging to gastronomy. The participants’ focus within the theme was on reusable tableware
with 8 mentions. Both Rostock (a deposit system for to-go cups) and previous BUGAs have implemented
reusable tableware to different degrees. It was, however, mentioned that this was negatively affected by the
Covid-19 pandemic.

The impact of food choices on the event’s climate footprint were summarized under the measure of “regional,
seasonal and unpackaged food”. The possibility of avoiding animal products was not mentioned, except for
meat from South America as an example in the context of a different topic. Suggestions to encourage regional
food suppliers associated with a low carbon footprint were to include the criterion of regionality in tenders.
However, legislative prescriptions regarding non-discrimination render focusing solely on local providers
difficult. A suggested compromise was to include both local and larger suppliers. It was also commented that
any prescriptions regarding the product’s low carbon footprint would require suppliers to calculate their
lifecycle GHG emissions when submitting their offer, which is deemed unfeasible. “It [the size of a product’s
GHG emissions] has to stay assessable.”, commented one participant after describing the complex processes
necessary to select supplier by their carbon footprint. A discussion arose on whether a “market situation”
resulting from smaller, local suppliers would be appropriate to feed larger travel groups simultaneously.
Experience of best practice examples from the participants’ private and professional life were mentioned,
such as the dish washing system at the municipal climate action day as a positive example. Highlighting that
the proposed measures are feasible, a participant described the low-waste climate action day: “We had a
dishwashing-street, for plates and tableware for example. So not even single-use tableware was used.” To
support awareness on local and seasonal food, it was also suggested to grow the plants offered in the menu
at the garden show itself.

The overall self-assessment in the category of gastronomy in terms of climate protection was high compared
to other categories. As one of the participants stated, “I believe, we’ve come quite far with the whole catering
and gastronomy when it comes to sustainability.” This was attributed to the highly visible and criticised
effects of gastronomy in the public.

Sustainable resource procurement

The second most relevant theme in terms of associated codes can be summarized as sustainable resource
procurement. This was also chosen as a topic for which to determine milestones and voted as a second most
preferred measure. It was agreed that preference was to be given to regional and sustainable materials, as
reflected in the five different mentions that this theme assembled. Several activities have already been
addressed at previous garden shows. Namely, the garden show’s annual flowers are already purchased “from
the regions”. Besides, the garden show’s pavilions made from wood and steel are recycled. This led to the
suggestion for recyclable buildings as a standard. The discussion quickly revolved around the trade-off
between renewable materials and their shorter lifespan compared to certain non-renewable materials. The
ambivalence of wood as a construction material and the role of trees as carbon sinks was mentioned in this
context. “We actually contradict ourselves a little when it comes to wood.”, remarked one participant. “We
don’t want to log trees and then we also want to build everything from wood.” The participants questioned
the sustainability of “renewable materials” per se and agreed on rephrasing it as “appropriate” and
“environmentally friendly materials” instead. It was suggested to capture this with a scale ranging from
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“freshly manufactured” to “recycled”. The scale should be based on a code number that results from
accounting for a material’s CO2e emissions over its lifetime. Accordingly, the choice of the supplier would
be based on short distances.

In this context, a negative example cited were the gravestones for exhibitions that are often sourced from
natural rocks from Asia, “a no go”, as one participant put it. However, it was questioned if the provenance
of materials will be possible to prove. Hope was expressed that a supply chain law entering into force in
Germany from 2023 could change this situation.

Besides, choosing and constructing buildings intelligently to allow for optimal circulation of air was
mentioned as a lever to save energy as a result of construction. Tipis and paludi-culture13 were mentioned as
examples for inspiration from the past. In a similar vein, it was agreed that existing resources should be
prioritized instead of adding energy from fossil fuels or renewable resources. An example cited in this context
was geothermal energy for heating and cooling. “Then I don’t need anything like renewable or fossil
resources at all”, one participant concluded.

Cement was not mentioned throughout the discussions, while peat was addressed through peat-free and peat-
reduced substrates.

Grey and rainwater use

Another recurring topic of the focus group discussion represents the use of rain- and greywater at the event.
It has previously been harvested at several points of the garden show, but never been established as a standard.
The use of grey and rainwater was also chosen for a further discussion to identify milestones and voted as
the second most preferred measure. The main measure associated with this theme was to harvest rainwater
wherever possible and amplify its use not only to watering green areas. Suggestions to use it for dishwashing
and flushing WCs were deemed unfeasible as it is prohibited in Germany due to price calculations regarding
wastewater. It was however mentioned that the BUGA could serve as an occasion to rethink “age-old norms”
and renegotiate with public suppliers.

In terms of grey water use, a need for increased awareness was identified. For instance, a suggestion was to
repurpose water for cleaning with ecological cleaning products for watering plants. Yet, this suggestion was
met with scepticism. “Well, we will test that [repurposing water] first”, one participant reacted, shaking her
head. Besides, grey water as an energy source for heating was cited.

Given the location of the BUGA on a sealed former dumpsite, the participants discussed the problem of
harvesting water, resulting in the idea to catch it before it reaches the nearby grabens. Harvesting water
through buildings was brought up, which was deemed limited due to few buildings present in the BUGA
area. Besides, the possibility of cisterns was discussed. It was concluded that a masterplan for water
management is needed.

In this context, the overall infrastructure to tackle climate change-induced heavy rainfall events was brought
up. In particular, blue and green roofs, as well as designing parks, sport areas and other public spaces as water
reservoirs were raised. A participant remarked “But that also means great costs, building for all of this.” A
second replied by reminding that “on the other hand, you always have to consider that the costs of a flooded
cellar, if it happens once or twice a year, are not entirely free either.”

Waste

Waste management also represented a recurring topic throughout the focus group. Indeed, it even formed
part of the vision agreed upon by the participants to aim for a “plastic-free and waste-reduced BUGA”. Here,
a stark contrast regarding the progressiveness of waste management can be observed. The representative of
the municipal administration assessed waste management as “rather good”. Another participant stressed the

13 Paludiculture describes a productive use of wet peatlands. It entails traditional peatland cultivation (reed mowing,
litter usage) and more recent applications, such as the energetic use of biomass of wet peatlands. The main goal of
paludiculture is considered to be the conservation of peat (Greifswald Mire Centre, no date).
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lacking awareness which renders her district “dirty”. It was agreed that BUGA “would be a chance” to
address this by illustrating waste separation.

Besides, one participant brought up the “dream of a waste-free BUGA” which is usually not met with much
“reciprocal love”. The idea consists of not providing any waste bins at the BUGA area to increase awareness
for waste. Reactions to these included doubts if such a measure would actually lead to less waste. Besides, it
was feared that this might come at the expense of addressing everyone's needs, as one participant illustrated
by referring special diets requiring packaged food. The concept had previously been tried at a state garden
show in Landau in 2016 which led to the conclusion that communication of the measure beforehand is
essential. The suggestion of a waste-free BUGA was compared with being “in the mountains”, citing that in
certain environments people are used to not leaving their waste behind and hoping for such a change in
awareness and mindset in the case of BUGA, too. It was also contemplated that behavioural patterns would
have changed since previous attempts at a waste-free BUGA. It was also stressed that it would imply lower
costs in the area of logistics. Rostock’s climate action day was cited as proof that a waste-free event can
work.

Communication and Visibility

An overarching and recurring theme which resurged throughout both focus group sessions was making
climate protection visible through communication. Many measures and efforts undertaken in the area of
climate protection were deemed to not be visible enough, especially when their positive effect is time-lagged
and not immediately noticeable. The relative advanced area of gastronomy in terms of sustainability was also
associated with its visibility. As one participant reasons “It [gastronomy] is criticized loads for those things.
The plastic mountains are simply there.” And another participant added “And you see them immediately.”
Communication was also found essential for a more nuanced view instead of black and white thinking, for
example concerning the peat-content of the local, more climate-friendly substrate “Baggergut”14.
Consequently, defining No Gos was not considered helpful. Contradictions in public discourse, relating to
the use of wood were also pointed out using the pronoun “we”. In this context, the participants formulated
assumptions on visitor’s needs and thoughts by employing the category of “the people” or “the press”.

Mobility

The thematic area of mobility was a recurring part in the focus group, but to a lesser extent than previous
categories. It was also briefly considered for the milestone step. In general, a “good public transport, or, let
me say, quite good” and a partially good bike lane system were mentioned as assets in this area. However,
the need for improvements was stressed. Yet, it was assumed that most visitors would arrive by private car
which was associated with parking areas and traffic jams. Besides, under-used cars were mentioned first
during the exercise that aimed at identifying major problematic emission sources. The proposed
countermeasure was public transport and making bikes more attractive by providing parking spots. In the
BUGA-area itself, electro-mobility has been standard for several years now.

Existing sustainability strategies

The existence of this theme is artificial as one of the questions asked directly for relevant guidelines both at
municipal and at the DBG level. Nationally, the DBG’s guidelines for outdoor park areas and long-term use
were cited. Besides, internal criteria for the temporary event itself includes reducing GHG emissions,
accounting for visitor travel and local consumption as well as possible offsetting (DBG and FLL, 2016).
Rostock has several sustainability frameworks as well. Firstly, the municipality has set the objective of
climate-neutrality for 2035. Setting this deadline earlier was considered “doable” and “ambitious”, but
associated with “heavy losses”. Besides, the supply chain is addressed by municipal procurement guidelines.
The city has also established a mobility plan.

14 “Baggergut” is a local solution for peat-free substrates, currently investigated by researcher at the University of
Rostock. It consists of sludge which is produced from the deepening of the shipping channel of the river Warnow. The
sludge is then treated and can be used as a substrate for growing different evergreen species of plants (Henneberg and
Neumann, 2011).
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Subsequent use and regional benefit

Despite the natural unfamiliarity of the national level with local conditions, another frequently mentioned
theme was the need for continued benefits post-event as a way towards more sustainability and local benefits.
This is foremost reflected in the measure that was voted most as the preferred measure: designing the BUGA
area as the city’s “front garden” to ensure user-friendliness and attractiveness to locals, thereby avoiding
future emissions. It was also reflected in suggestions relating to planning buildings and plantations that could
remain after the event. Protection and restoration of regional moors was equally present in the discussions.
Several times, municipal policies that could be addressed by BUGA were brought up, too.

Energy

Another theme relates to energy. As an initial statement, Rostock’s energy supply management was seen as
having “few repercussions on BUGA”. However, the city’s adaptive lightning can offer inspiration for
BUGA. A suggestion addressing the larger scale was an autonomous energy supply, that has already been
tested at previous BUGAs. This suggestion was reflected in Rostock’s Climate Protection Unit’s wish for
several small or one larger installation for energy generation in the park area.  Especially photovoltaic
installations are deemed suitable by the Climate Protection Unit and preferred over biomass for the sake of
after-use.

Illustrating the gap and creating a sense of urgency

Another pattern that emerged during the focus group was an overall feeling of urgency both in terms of
limiting GHG emissions and in terms of the limited remaining time until the event, illustrating the gap
between the status quo and the envisioned objective. This ideal is phrased as “All possibilities for climate
protection and sustainability are implemented” and is considered the guiding principle. At the same time, the
outplay or the associated standards are predicted to change over time. On several occasions, participants
stressed that there were only “beginnings” so far. Efforts to not paint a too positive picture of the current
situation can be observed. This concerns for instance rainwater harvesting or public transport. Similarly, the
lengthy process of changing laws was met with resignation, but also with the attitude of “where there is a
will, there is a way”. The urgency is also illustrated by the outcome of the prioritization exercise. Instead of
the form of an upright pine tree that was provided as an orientation and what the exercise aimed for, the
outcome resembled a flipped pine tree (see Annex III) with most measures starting immediately. This
illustrated that most activities for GHG mitigation would have to be implemented right away according to
the participants. An explanation for this was seen in the urgency of taking measures: “It is hard [to stick with
the suggested form of a pine tree] because many things have to happen simultaneously”.

Exotic plants

A controversial topic that was brought up several times was the use of exotic plants. On the one hand, it was
mentioned that local plant species would require less care and therefore engender less emissions. On the other
hand, the need for “something special” at garden shows was emphasized. Similarly, it was recognized that
what is considered as a local plant has changed over the years, among others due to climate change. However,
short transport distances and supplying annual plants from the region are stressed. As a compromise, the
sustainable after-use was identified as a priority.

Definition of climate-neutrality

The vision-building exercise resulted in the vision of a “climate-neutral, plastic-free and as waste-free as
possible BUGA”. However, objections to the phrasing “climate-neutral” were expressed as to not define
“climate neutral'' with the exact same word “climate neutral”. Three out of four participants enumerated
several concrete measures during this exercise, showing that thinking was already one step ahead. Even if
the exercise was not aiming to define climate-neutrality, the direction it took revealed that the definition-
issues highlight a need for further discussion of the concept of climate-neutrality. Nevertheless, “climate-
neutrality ” was accepted as a “heading” for the measures to mitigate emissions. The repercussions of an
unclear definition were revealed later in the discussion. For instance, when the measure to design the BUGA
area as the “front garden of the city centre” was raised, it was contested among the participants. One of them
argued “I don’t entirely understand this argument [of the BUGA area as the city’s front garden] if it’s about
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being climate-neutral.” The participants thus seemed to understand the event boundaries differently.

Economic limitations

The most recurrent objections to the different measures that were proposed related to economic
considerations. The allegory of the “Black Zero” was employed to refer to the costs for BUGAs that often
overshoot initial plans. The concept of the “Black Zero” is a common German notion describing a zero-sum
outcome. It originated in the Christian Democratic Union Party’s (whose political colour is black) aim for no
new national debts. Similarly, the substrate ''Baggergut'' cannot be employed for all beds as it would augment
weeding costs. Also, moving the goal of climate-neutrality for Rostock forward to 2025 was deemed
possible, but associated with “large losses”. Furthermore, a collection system for saving GHG emissions
from BUGA´s logistics would imply sacrifices in economic terms. Besides, the infrastructure for water
harvesting and preventing floods was considered expensive. In this context, a need for different approaches
to economic limitations were highlighted, for instance using existing structures and resources such as sealed
areas, geothermal energy and moors.

Infrastructure

The theme of infrastructure encapsulates a broad range of aspects considered. This also reflects the
disagreements among the focus group participants regarding the infrastructural conditions in Rostock.
Specifically an inappropriate infrastructure for transportation is perceived as setting up the stage negatively
for the whole visitor experience. For instance, “if the journey is already difficult, then the visit [of BUGA
will ] already be marked by bad omens.” Despite beginnings of electro mobility on the BUGA area itself, the
area of logistics is deemed insufficient given the system which implies numerous unnecessary trips. As a
suggestion to avoid this, a system for BUGA was proposed, “so that everyone who needs material transports
doesn’t need to organise this for themselves, but that there is a sort of collection system somehow.” Besides,
the grey and rainwater collection as well as flood prevention would require substantial infrastructural
adjustments.

Moors

Though not directly mentioned as such, the theme of moors is the only one related to offsetting. The focus
group mentioned that the municipality is currently lagging behind in this area, which makes it a “great topic”.
It was agreed to conservation should be given priority over rewetting. In this context, a current study of the
region’s moors is expected to provide results soon. The suggestion to create new peatlands was criticised as
an intervention in natural habitats. A controversy on when to start the rewetting process was briefly discussed,
with the result of immediate need for action. Besides, the connection of moors and construction material was
discussed under the heading of paludi-culture. Especially for Rostock, paludi-culture was considered suitable
as “we have a moor on the area and those are the kinds of points that really fit together.”

Importance of integrated planning

The importance of an overarching plan was stressed for several mitigation categories. This would allow going
deeper in each category and establish subsystems as well as plan for combined uses. One participant
suggested planning for a combined use of photovoltaics and land use by “for example showing agri-PV, that
combines uses, so land use with photovoltaics. In whatever way one might use the land, whether it is for
flowers, cultivation, horticulture or just as a green space.“ The ordering process of the different measures
resulted in the suggestion to move the timeline to start the strategic planning horizon in previous years to
include those options that have already been implemented. In this context, it was also suggested to set new
short-term measures as a new standard for coming BUGAs.

Exchange among participants and the different levels

The focus group discussion was amiable and engaged. Several examples of how focus group participants are
inspired by others’ comments and stay within a thematic area were observed. This applies for instance to the
topic of the substrate Baggergut. Besides, the format demonstrated the value of collective expertise. The
other participants were often able to provide information to complement one participant’s statements or
questions. Comments such as “[name] knows that already” when citing ideas provided an insight into
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previous communication among the different entities. Besides, the focus group led to exchange among
participants and meetings to dive deeper into city front garden models were planned as a result from the
topics discussed.

Soil management

Previous examples, both for construction projects in Rostock and at BUGAs have achieved to not use any
new soil. Besides, water-bound pathways were mentioned several times, for instance as an alternative to
further sealed areas. In this context, using already sealed spaces was also mentioned as an option to leave as
much open soil as possible.

Baggergut

This rather small theme emerged as a follow-up to showing efforts in soil management and resurged
throughout the discussions. According to the participants, the alternative substrate for cultivating plants has
been tested successfully in collaboration with the local university and is deemed an “exciting topic”.
However, it is not applicable everywhere due to economic considerations associated with weeding.

Eco toilets

A progress that will be applied during the upcoming BUGA 2023 in Mannheim will be waterless eco-toilets.
The participants also exchanged on the “positive experiences” made at several locations of these
environmentally friendlier restrooms in Rostock.

Miscellaneous

The first prioritization vote which was started in the first session resulted in peat-free substrates and
autonomous energy supply being voted most. The second session was won by the suggestion to design the
BUGA area as the “front garden of the city centre”. However, it was a controversial winner and justification
was contested. The second position was shared by permanent plantations in accordance with the location,
renewable resources as construction material, rain- and greywater use, regional seasonal and unpackaged
food and adaptive lightning.

These themes could largely be confirmed by the word cloud which was made to verify the themes. Fig. 9
shows the most commonly used words during the discussion. Apart from the word BUGA(s) with roughly 80
mentions, einfach/ simple (70 mentions), natürlich/ of course or naturally (43 mentions), wäre/ would be and
glaube/ believe (39 mentions) were the most frequent words across all themes. They clearly indicate the gap
between goal (simple/naturally) and reality (would be/believe). This can be confirmed by the most common
adjectives, namely schwierig/ difficult (17), perfekt/ perfect (26), super/ great (26), schnell/ fast (7), wichtig/
important (9), wunderbar/ wonderful (12). Numerous adverbs confirm this observation, such as irgendwie/
somehow (33), wahrscheinlich/ likely or possibly (27), definitive/ definitely (9), and vorher/ before (10),
irgendwas/ something (9), nochmal/ again (8), irgendwo/ somewhere (6) and sofort/ immediately (6).

In a similar vein, frequently used nouns also highlight the perceived need for action and problem-awareness.
Among these are Fall/ case (16), Leute/ people (15), Maßnahmen/measures (14), Veranstaltungen/events
(12), Punkt/ point (14), Prinzip/ principle (10), Schritt/ step (10), Vision/ vision (9). Anfang/ beginning (7),
Ansatz/ approach or beginnings (7), Gelände/ area (8), Flächen/ area (7), Nutzung/ usage (6), Problem (6),
Richtung/ direction (6).

Regarding concrete measures, the following areas were repeated most: Wasser/water (18 mentions),
Müll/waste (11 mentions), Boden/ soil (10 mentions), Holz/ wood (10 mentions) Baumaterial/ construction
material (6 mentions), Gastronomie/ gastronomy (7 mentions), Vorgarten/ front garden (8 mentions)
Catering/ catering (6 mentions), Rohstoffe/ resources (7), Geschirr/ tableware (7), Moore/ moors (7). To
confirm the most important theme in terms of codes, the area of gastronomy (including tableware and
catering) assembled by far the most mentions (20).

Among the most used verbs, those related to sehen/ see stick out, assembling 61 mentions. This illustrates
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the importance attributed to visibility issues as described for the identified theme above. Other common verbs
were denken/ think (36), können/ can (33), wissen/ know (32), finden/ find (22), fragen/ ask (17), müssen/
must (17), zeigen/ show (11), bewegen/ move (9), funktionieren/ f unction (8), hoffen/ hope (6), nutzen/ use
(7) andversuchen/ try (8). These verbs illustrate the perceived urgency and action-orientation of the focus
group participants which is simultaneously marked by insecurities.

The only words used which related to the concept of climate-neutrality were klimaneutral/ climate-neutral
(6) and Klimaschutz/ climate protection (9).

Fig. 9 Word Cloud of the 100 most used words during the focus group discussion (excluding the facilitator’s parts and
several common words in the German language which do not relate to the research question), (own representation with
the word cloud tool tagcrowd.com)

The following section summarizes the results of the focus group discussion visually with the help of the
FSSD´ funnel metaphor.

5.2. The funnel of BUGA 2025

The focus group discussion revealed several factors that could influence GHG mitigation at the BUGA 2025
positively and negatively. In line with the FSSD, these areas of potential action to mitigate GHG emissions
from the BUGA 2025 are potential contributors to opening or closing the walls of the funnel and thereby
influence future planning options for events (see Fig. 10). The arguments brought up in the previous
presentation of the results are summarized in the FSSD funnel.
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Fig. 10 Illustration of the action areas for a climate-neutral BUGA 2025 as identified by the focus group participants,
applied to the FSSD’s funnel metaphor, with their correspondent step in the ABCD-approach marked in blue (own
illustration based on the FSSD’s funnel metaphor and the ABCD approach)

Apart from these case-specific themes emerging from the focus group, the research aimed to identify patterns
in other sustainability reports by events to set them in relation with the findings for BUGA. The results of
reviewing these reports are presented in the following subchapter.

5.3. Observations from sustainability reports by other events

To compare the findings from the focus group discussion with other events, a review of publicly available
sustainability reports of different kinds of events was conducted. This aimed to add a practical perspective to
the findings from academic literature which have been summarised in the background chapter.

The sustainability reports were selected based on and online research based on keywords such as
“sustainability report” and “event”, “conference”, “sports” or “fair”, with the equivalent words in German.
The resulting reports were of varying length, accuracy and detail. Besides, they aimed at different objectives,
ranging from reports for certifications (e.g. EMAS for BUGA Heilbronn 2019 and Berlin Marathon 2019 or
‘LEED Gold’ and ISO 201221 certification for EXPO Dubai 2020) to voluntary, picture-based narrations of
measures implemented (e.g. Locarno Film Festival, 2021) or tackling GHG emissions only (The Conscious
Festival, 2021). Among those aiming for a certification was the report of BUGA Heilbronn 2019 which was
the only publicly available sustainability report of a garden show to be found by the researcher. Even though
garden shows or fairs have not been publishing their sustainability reports yet (except BUGA Heilbronn
2019), an increasing thematic focus on sustainability-related issues during garden shows can be observed.
This is in line with the finding that even numerous sustainability-related fairs such as sustainability trade fairs
(e.g. Germany’s largest trade fair on gardening “Spoga gafa”, the Green World Tour Cologne or Go.Grøøn
in Lübeck) or the World Sustainable Development Summit that has explicitly tackled GHG emissions
mitigation on its summit agenda have not published an easily available sustainability report for public access
(except UNGC World Summit, 2010).

GHG emissions were mentioned in most reports, apart from for instance the Natural Products Expo East
(2019). Some of them referred to them only under the category of “transport” and neglected them in other
categories (e.g. Berlin Marathon: SCC EVENTS GmbH, 2019). In almost all sustainability reports, it was
recognized that visitor travel and materials constituted the biggest source of emissions, highlighting that the
largest share of emissions falls under Scope 3.
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Another pattern throughout all reports was the methodological unclarity. In several reports, it was not stated
which methodology was used to calculate the emissions. As the sustainability report of EXPO Dubai 2020
concludes, “none [of the methodologies] are currently a perfect fit for the assessment of limited duration
events involving GHG emission sources owned and controlled by others” (EXPO Dubai, 2020). There is no
shared notion in the event industry regarding what to include in GHG accounts except for Scope 1 and Scope
2 emissions. Consequently, some events register only electricity while others provide a detailed account of
all sources of GHG emissions (Jones, 2018) This confirms the need for a GHG accounting standard tailored
to events.

Another commonly mentioned issue were difficulties and high costs of offsetting emissions and obtaining
data, such as the Berlin Marathon Sustainability Report (2019) or the Edinburgh Festivals Impact Study
(2016). The latter was mostly related to unknown supply chain emissions. Compensation for GHG emissions
was not reported by all events. The fact that most reports dated from 2019 onwards highlights the fact that
sustainability reporting is becoming increasingly common. In fact, it is predicted that sustainability reporting
will increase (Pelham, 2011).

This trend brings attention to the general “reporting-performance portrayal gap” in corporate accounting
identified by Adams (2004, p. 752). Her work emphasizes the incompleteness of reports as a major concern
and calls for refined reporting requirements, including a “radical overhaul of corporate governance systems”
(Adams, 2004, p. 752). Specific policies and laws guiding sustainability reporting in the event sector are also
requested by Griese, et al. (2017). Albeit an approach to prevent greenwashing of events is currently missing
(ibid.).

The review of sustainability reports of events corresponds with Jones’ (2018) observation that there are large
disparities between how different events approach GHG accounting and reporting, especially regarding
which emissions to measure. This complicates comparability and benchmarking within the event industry
significantly. The relative rarity of publicly available detailed reports by events on their GHG emissions
could therefore stem for the considerable shortcomings in the current accounting and reporting landscape
which is marked by a lack of clarity and the complexity of measurements.

In summary, the sustainability reports analysed for this study represent a post-event perspective that can
complement the pre-event themes identified during the focus group. It is likely that the BUGA 2025 will
meet several of these issues as well. Consequently, the general lack of consistent and universal reporting of
events might only partially guide GHG reporting for the climate-neutral BUGA 2025. It does, however,
confirm the problem of a missing reporting standard for events which can feed insights on how to organise a
climate-neutral BUGA 25.

These insights resulting from the results chapter will be discussed throughout the next chapter.

6. Discussion

6.1. Action areas for a climate-neutral BUGA

In the following, the respective action areas identified in the results chapter will be examined more closely
regarding their contribution to events for a minimized impact on the global climate and compared with
findings from academic literature.

Gastronomy

The fact that gastronomy was the most dominant category throughout the focus group could be attributed to
the high visibility of sustainability measures in this area. The self-assessed progressiveness in this field
related mainly to reusable tableware. This shows potential for a combination of best practices at national and
municipal level by applying the existent deposit system to the BUGA instead of single-use renewable
tableware. However, the gastronomic sector’s main source of GHG emissions is related to the choice of
ingredients. The vouch for regional, seasonal and possibly unpackaged food omits animal products and food
waste as a substantial emissions source. To limit emissions of catering, measures to lower the intake of
carbon-intensive foods like meat and dairy products (Chai et al., 2019) and limiting food waste (Eriksson,
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Strid and Hansson, 2015) in addition to promoting seasonal and regional ingredients could be helpful for
future BUGAs to mitigate their GHG emissions.

Regionality of the food was discussed lengthily throughout the focus group, including the trade-offs resulting
from accounting for big groups with different needs at the event. Currently, choosing providers by the size
of their product’s carbon emissions was deemed infeasible due to the difficulty of measurement and the fact
that most providers cannot currently provide the information about their products’ emissions. This illustrates
the complexity of accounting for Scope 3 emissions and the consequences of lacking data for an event’s
climate-neutrality (Jones, 2018).

In summary, potentials to lower the harm per value of BUGA’s gastronomy reside in reducing the amount of
both food and tableware wasted and in reducing carbon-intensive foods through nudging techniques.

Sustainable Resource Procurement

At mega-events which are associated with constructions, construction materials are deemed the main
contributors to the event’s footprint. Focusing on legacy, a decommissioning or destruction of structures
should be avoided and using existing infrastructure is recommended (Gallo et al., 2020). If new venues are
required, normalizing their GHG impact over their lifespan and applying environmental sustainability
guidelines for the selection of materials and after-use are recommended (Strazza, Del Borghi and Gallo,
2013; Magrassi et al., 2016).

In terms of sustainable resource procurement, the focus group participants seemed to share the notion that a
more sustainable procurement can mainly be achieved through award criteria, a conclusion which is shared
with Henderson (2011). Exercising an event’s purchasing power can therefore prefer low-carbon materials.

To lower GHG emissions from supplies, regionality was deemed key. This is in line with findings suggesting
that EU-based procurement is associated with a larger carbon footprint than regional sourcing (Cerutti et al.,
2016). This logically requires a definition of “regional” for different materials. Besides, the trade-off between
materials that are associated with low greenhouse gas emissions and their lifetime must be weighed. This is
particularly relevant for the GHG-intensive construction work for mega events. However, methods for
calculating a building's carbon footprint based on materials are currently not yet reliable (Fenner et al., 2018).
This is in line with the focus group’s conclusion that given an inferior lifespan of certain renewable materials,
limiting resources for BUGA to renewable ones would not always be the most climate-friendly option in the
long run. Therefore, the criterium was renamed as “sustainable resource procurement”. This reframing opens
up for further possibilities to lower the event’s footprint. Previous studies have for instance highlighted the
possibility of using solid waste as construction materials to mitigate GHG emissions (Venkatarama Reddy,
2009).

In summary, reducing the harm per value of resources used at BUGA can only be assessed individually for
each material and its purpose, considering both durability and GHG emissions. The goal of planning would
be to position low-carbon options as an opt-out version.

Rain- and greywater use

Grey- and rainwater was already used at previous BUGAs, but only at small scales. Rostock could upscale
these approaches to integrate reusing water wherever possible. This gains relevance as a measure for climate
change adaptation in the light of increasing likelihoods of extreme weather events such as drought and heavy
rainfalls (Lehr et al., 2015). Studies have shown the feasibility of using grey water for flushing toilets (Zhu
et al., 2018). Limitations to the use of grey- and rainwater can be found in current legislative restrictions
relating to wastewater. In summary, the more grey- and rainwater would be used at BUGA, the smaller the
resource input and the smaller the harm per value.

Waste

In terms of waste, awareness and communication are key to lower the impact of this category (Hasan, 2004).
This has especially proven to be true in the category of food waste (Olavarria-Key et al., 2021). As a highly
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visible area it also bears potential to visualise and educate on other sustainability issues (Debrah et al., 2021).
For BUGA, learning from and building up on previous attempts at waste-free garden shows could help
improve the concept of a waste-free BUGA to turn the “dream of a waste-free BUGA”, as expressed by one
of the participants, into reality.

As identified by the focus group participants, encouraging recycling and separating waste can mitigate GHG
emissions generated from waste decisively (de la Barrera and Hooda, 2016). A particular focus of the waste
management strategy for climate-neutrality should be on not dumping biodegradable waste in landfill as this
is considered “the event industry’s biggest methane crime.” (Jones, 2018, p. 192). An alternative would be
to repurpose biodegradable waste as a source of clean energy which lowers GHG emissions, as Tun et al.
(2018) propose. In a similar vein, Ahmad et al. (2013) recommend to also consider the negative impacts on
economic efficiency of waste.

Communication and Visibility

Apart from lowering the direct environmental impact of the event, a successful sustainable mega event has a
second dimension, namely raising awareness of issues of sustainability (Death, 2011; GIZ/ AgenZ, 2014;
Perić, 2018). Communication is described in this context as a “mediator” (Ahmad et al., 2013, p.333) between
practical actions and awareness. It is generally recognized that large events are in an ideal position to pass
on the benefits of sustainability and the difference our choices make. Event organisers are therefore deemed
key to reach millions of people (Ahmad et al., 2013), implying that their education should contain
sustainability-related topics (Gehrke, 2018).

The behaviour of visitors is crucial to a sustainable event (Cavagnaro et al., 2012; Henderson, 2011). A
barrier to implementing low-emissions measures that the focus group participants noted relates to the
perceived expectations and assumptions regarding visitors’ wants and needs. This is contrary to findings
suggesting that customers’ expectations drive greening of events (Mair and Jago, 2010). Furthermore,
according to Cavagnaro et al. (2012), 70 percent of event attendees would like to contribute to minimising
and event’s environmental impact and would like to be informed on environmental measures. This leads to
the conclusions that asking visitors for their participation can contribute to a higher overall satisfaction with
the event (ibid.).

Besides, communication for events is usually based on simplified and visible aspects. The highly complex
and invisible issue of climate change is comparatively difficult to portray (Sheppard, 2012). On the other
hand, concepts to make climate protection visible could sensitize people to further normalize them (Moser,
2009) and thereby contribute to future low-carbon events. A communication strategy is deemed essential to
change visitors’ behaviour by addressing their attitudes15 (Musgrave and Henderson, 2015) and support
practices that people already have been wanting to follow (Ahmad et al., 2013).

At the garden show itself, informational signs are required by the event guidelines (DBG and FLL, 2016).
These should be adapted after the event to inform post-event visitors of the park area (Balder and Schmohl,
2018). For instance, theme gardens at previous BUGAs have proven to improve sensibilization for
environmental topics (Wojcik, 2017). The information point “i-Punkt Grün”, which is present at all BUGAs
to inform about different topics of gardening in different formats such as presentations and workshops, could
provide important potential for communicating GHG mitigation strategies. However, the info point is not yet
widely known among visitors (Balder and Schmohl, 2018).

Recommendations for event organisers include to design a publicly available greening plan which can inform
staff and stakeholders. This implies regular reporting on progress, lessons and implemented measures
(Ahmad et al., 2013). Besides, given the unclarity around concepts associated with climate-neutrality , careful
considerations should be made when communicating an event’s GHG emissions (van Nes et al., 2010).

15 Attitudes can be steered by addressing the three components of emotion, cognition and action in communication.
More specifically, social marketing strategies can highlight values for visitors that go beyond the utilitarian value
(Musgrave and Henderson, 2015).

https://www.zotero.org/google-docs/?nV7exW
https://www.zotero.org/google-docs/?nV7exW
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Urban sustainability transitions are influenced decisively by the mechanisms of instrumentalizing and
upscaling. Both are found to be advanced by garden shows as they can catalyse measures such as improving
local public transport or climate-neutral buildings and move a critical mass of citizens that are not reached
by local sustainability initiatives (Karic and Losacker, 2021; Karic, 2022).

In summary, a communication strategy implies considerable potential to lower BUGA’s GHG emissions and
impact people beyond attending the event. It is also integral to successfully conducting several of the
measures, such as a waste-free BUGA. Their potential to function as catalysers of environmental policies
(Mol, 2010) can also pave the way for more sustainable future BUGAs and events in general.

Mobility

Despite its importance in terms of an event’s GHG emissions (Tóffano Pereira et al., 2019), mobility received
relatively little attention throughout the focus group discussion. This could be attributed to the fact that
traveling to garden shows is unavoidable, even if event managers in general predict an overall decline of
event-related traveling (Backer, 2015). Besides, the car as a main mode of transportation to events is
perceived as unlikely to be replaced, even if climate change awareness affects people’s mobility choices
(Dolf and Teehan, 2015). To balance the unavoidable GHG emissions related to event travel, allowing
visitors to opt-in for carbon offsetting as a high percentage of people would generally be willing to offset
their emissions (Jones, 2018). This is of course only appropriate if high-quality offsetting options are chosen
(see chapter 2.5.).

Key elements identified to lower the emissions caused by visitor travel are to enhance the attractiveness of
public transport and bicycles. Here, infrastructural features received the most attention which is also deemed
a decisive feature of low-carbon mobility by the literature (Farla et al., 2010). Lowering the emissions
generated by visitor travel can be advanced considerably by infrastructural improvements to encourage
behaviour change towards the choice of low-carbon mobility (Schwanen et al., 2012). Reducing air travel as
a priority and reviewing internal travel nevertheless provide important mitigation potential. Adapting the
travel itineraries and choosing more climate-friendly modes of transport are key (Tóffano Pereira et al.,
2019). During previous garden shows in Germany, this has been addressed with regular cooperation with the
German Railway company Deutsche Bahn to offer tickets for combined train journeys and the entry to
BUGAs. Besides, local public transport has also previously been included in the ticket (Stehr, 2014; MDV,
2021). Stehr’s (2014) mobility concept for state garden shows also suggests cooperation with e-car providers
and offering CO2-emissions calculators for visitors to determine their journey’s impact. A list of measures to
enhance the use of public transport tailored to state garden shows can also be found in Stehr 2014 (p.87).

Existing Sustainability Strategies

The existing sustainability strategies at both national and municipal level reveal that numerous relevant
frameworks can guide the trajectory towards climate-neutral events. These show that the ambition and
problem-awareness are present at both levels.

Subsequent Use and Regional Benefit

The focus group discussion touched upon the event’s legacy various times. For the BUGA it is mainly seen
in buildings and plantations. Post-event use for regional benefit was the main tenor. This is in line with the
goals of the national organiser DBG as published on its website (DBG, 2015). As observed by Bader Aubrey
(2021), previous BUGAs have been successful in enhancing local features of host regions through various
place-specific sustainable practices.

Events could also serve as a valuable forum to bring up and advance municipal policies in the area of
sustainability (Azzali, 2017), such as the protection of local moors as opposed to destroying them to enlarge
the highly contested harbour (NDR, 2021). Therefore, it seems advisable for events to adjust the integration
of topics related to climate change mitigation according to the region. However, as Death (2011) argues,
driving national and municipal environmental policies through events calls for a coordinated procedure and
national leadership.

https://www.zotero.org/google-docs/?nGJren
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Energy

Compared to other themes and their effect on an event’s carbon footprint, energy received relatively little
attention. Nevertheless, sustainable energy management is an overarching concept concerning all phases of
the event and should therefore be treated as a priority area (Ahmad et al., 2013).

Even if using renewable energy has been a standard at previous BUGAs this was not mentioned in the
discussion. Another important aspect perceived as a potential by the participants was an autonomous energy
supply. Even though there have been such projects at previous BUGAs, it was not integrated at every garden
show. It could therefore be worthwhile to investigate learnings from these attempts and find ways to integrate
them at every BUGA. Other events have also investigated this topic. For instance, the FIFA World Cup in
Qatar 2022 plans to accomplish carbon neutrality through balancing procedures, such as the generation of
surplus energy to feed into the national electricity grid (Sofotasiou, et al., 2015).

Energy management has, however, another component which relates to energy efficiency. The focus group
brought up energy-efficient buildings which have proven to significantly reduce GHG emissions (Magrassi
et al., 2016). A strategic approach to energy efficiency could be based on Lifecycle-Assessments (LCAs) to
optimize the relation between costs and environmental impacts (ibid.).

Exotic plants

The discussions around the use of exotic plants illustrate the need for “something special” at exhibitions like
BUGA which is generally associated with unusual exhibits to attract visitors. This seems to not be accordable
with low emissions and is a trade-off where a compromise is necessary. This example illustrates the conflicts
of interest that Cater (1995) identified in the area of sustainable tourism. In such cases, an evaluation of the
negative and positive consequences of could serve as a foundation for decision on trade-offs (ibid.).

Definition of climate-neutrality

The focus group discussion revealed that a common definition of climate-neutrality and of the system
boundaries are essential to come up with tailored measures. This was visible for instance in the preferred
measure of designing the BUGA area as a front garden of the city centre. Objections to this measure
questioned how this might help the event to become climate-neutral. Consequently, a general lack of common
ground around the concept of climate-neutrality and what it means for BUGA can be observed. Especially
the boundaries of the climate-neutral event therefore seemed contested. The focus group discussion thus
reflected the problematic definition of climate-neutrality and its consequences for setting system boundaries
as indicated by Pandey et al. (2011). This relates specifically to the definition of Scope 3 emissions. The
general vagueness and numerous definitions of climate-neutrality underline the need for an urgent
standardization.

Economic limitations

Several points of the discussion entertain the notion that economic feasibility is perceived as one of the main
barriers to implementing low-carbon measures. This is in line with findings indicating that costs represent a
main barrier for implementing sustainability measures (Alvarez et al., 2018). Besides, Balder and Schmohl
(2018) observe that currently widely discussed topics such as functional vegetation, climate change or
integrated rainwater management have been announced at recent garden shows, but are still treated as a side
issue (Balder and Schmohl, 2018). An analysis of German garden shows’ success factors dating from 2008
developed a nuanced assessment, but focused on social and economic criteria for success only (Höhn, 2008).
Similarly, Dwyer et al. (2016) have developed a model to evaluate events economically, while recognizing
that a more holistic approach to also measure social and environmental impacts is needed. While there
certainly has been some development regarding environmental factors in the meantime, more recent
assessments also conclude that the public perception of a successful BUGA is largely determined by
economic wins or losses, which is perpetuated by a one-sided medial uptake (Kizil et al., 2017). These
observations might indicate an imbalanced TBL in the general planning of BUGA. Kizil et al. (2017)
therefore identify the need to evaluate BUGA differently. Simultaneously, the current imbalance highlights
the immediate need for prioritizing “low-hanging fruits” that allow for maximizing the value per harm
generated. In fact, event organisers aiming for competitive advantage through sustainable events will focus
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on sustainable profit with integrated social and environmental objectives (Henderson, 2011).

Infrastructure

Infrastructure seems primordial for a low-carbon event and relates to several categories, such as visitor travel
and logistics, but also grey- and rainwater use. In fact, improved infrastructure has for instance proven to
raise the levels of cycling (Zahabi et al., 2016) and considerably lower the emissions associated with water
infrastructure (Singh and Kansal, 2018). This very broad category therefore determines numerous relevant
factors for mitigating BUGA’s GHG emissions. However, since the erection of infrastructure is also
associated with high CO2e emissions (Müller et al., 2013) it is linked to substantial investments and thus
requires careful considerations of choosing the most effective infrastructures to invest in first.

Moors

The regional moors surrounding Rostock provide offsetting possibilities for unavoidable GHG emissions.
Restoring peatlands is indeed considered a cost-effective strategy for GHG mitigation (Strack, 2008) that
requires less land and nitrogen than soil carbon sequestration (Leifeld and Menichetti, 2018). The discussions
suggested that BUGA could potentially act as a driver of municipal moor protection. The results from the
ongoing municipal study on moors can guide efficient offsetting. However, it has to be considered that the
positive impact on GHG emissions from rewetting can be limited due to technical constraints, the availability
of water and a lack of integrated planning (Strack, 2008). Given the severe limitations regarding traditional
offsets (see chapter 2.6), including local moors in the offsetting strategy for BUGA could be meaningful.

Integrated planning

The focus group discussions underlined the BUGA as a highly complex system. Given its organisational
structure, the need for careful planning was stressed. In mitigating events’ GHG emissions, the design phase
is essential as it determines the choice of different event scenarios. Accordingly, both planning of the
construction and post-event evaluation of the impacts are paramount to limiting these (Parkes et al., 2016).

It is recommended to integrate measurement of GHGs in the respective categories’ overall concept, when
planning for topics such as energy or mobility (Jones, 2018). Instead of considering every BUGA event a
new business itself, a long-term plan outlaying the steps towards lowering emissions and keeping the
implemented steps as new standards is suggested. This is also based on the assumption that “[e]valuation is
at the heart of sustainability, as without it organisations cannot learn and improve nor can they be held
accountable for costs and benefits.” (Brown et al., 2015, p. 136). Numerous examples of such roadmaps
towards climate-neutrality can be found, with some providing guidance for other organisations, for instance
the University of Graz’s roadmap until 2030 (Passer, Getzinger, Günter and Kainz, 2021). The FSSD-based
guidelines for strategic sustainable development also underline the importance of engaging all employees in
the process as everyone can steer resource use in multiple ways (‘The Natural Step Framework Guidebook’,
2000).

Exchange among the different levels

The amiable relations within the group resulted in productive discussions. The combination of participants
proved to be a productive constellation. It could thus be helpful to provide for a regular exchange between
the climate protection office, the local BUGA office and the national DBG or institutionalize this
constellation.

This is in line with Karic’s (2022) findings on state garden shows. The author identifies replicating
knowledge among different levels as a meaningful instrument to foster urban sustainability. City
administrations and planners rely intricately on the experiences made by other organising cities. By
establishing personal contacts and networks or site visits, tacit knowledge, including previous errors can be
passed on. Thus, replicating is still essential even during the post-event phase (Karic, 2022).

Baggergut

Baggergut proves to be an example of how the use of regional resources and by-products can contribute to
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lowering GHG emissions. The main advantages of the material are seen as its contributions to improving top
soil fertility without affecting ground water (Henneberg and Neumann, 2011) as it is rich in nutrients and
ideal for mitigating erosion associated with heavy rainfall (Damrath, 2004).

Soil Management

GHG emissions associated with soil management can be curbed by committing to not using new soil and
limit sealing areas as much as possible as this inhibits the soil’s capacity to capture carbon or be used for
climate-change adaptation (Criado et al., 2020). Another possibility would be to adopt low-carbon gardening
practices such as “no dig”. These no-till systems have proven to sequester carbon, enhancing carbon content
in several types of soils and avoiding GHG emissions from the tilling machinery needed (Galan-Diaz et al.,
2021).

Eco toilets

It has been shown that those types of toilets that require the least amount of water engender least GHG
emissions (Anand and Apul, 2011). Eco-toilets could prove to be an ideal way to combine local experiences
with those made at previous BUGAs. As they will be tested during the upcoming BUGA 2023 in Mannheim
and Rostock already has several of them, this could facilitate implementing eco toilets as a new standard.

Miscellaneous

The voting results for preferred measures revealed that visible and imaginable solutions are preferred, even
if they might not be as relevant to mitigating the event’s GHG emissions. This illustrates both the need to
define system boundaries for tailored measures and the importance of visualization. The dilemmas that were
raised during the focus group discussion also pointed to the fact that a central feature of exhibitions in
themselves is that they are not accorded to the location. Instead, they are characterized by their temporariness
and often lack sensitivity for the local conditions.

The areas mentioned in this chapter can be considered meaningful action areas for a climate-neutral BUGA
2025. In the following, the drivers and barriers of climate-neutral events will be discussed.

6.2. Drivers and barriers for a climate-neutral BUGA

The results from the focus group discussion, the review of other events’ sustainability reports and the findings
from academic literature indicate some of the main barriers to climate-neutral events (Fig. 11). Firstly, it has
to be recognized that GHG emissions are inherent to an event’s nature, implying that all events will generate
unavoidable emissions (Stratton, 2011; Ahmad et al., 2013). Particularly garden shows require the physical
presence of visitors which is associated with a substantial environmental impact. Consequently, the largest
share of emissions for most events occurs within Scope 3 which is hardest to account for. This, in turn,
imposes a number of methodological challenges. The study shows that current shortcomings of the GHG
management landscape are reflected in BUGA. As observed by Pandey et al. (2011) key terms and concepts
around climate-neutrality are currently unclearly or not universally defined. This leads to similarly unclear
boundary setting for determining an event’s GHG emissions. Besides, a lacking universally recognized
methodology for GHG accounting and reporting for events complicates overall GHG management.
Furthermore, current legislation does not appropriately incentivize climate-neutral events through providing
standards or orientation for the event sector and leaves it up to the individual event to decide in the course of
voluntary reporting. In contrast to other countries such as the United Kingdom or Australia, Germany has not
issued national specifications to guide GHG accounting. Despite a diversity of actors recognizing the need
for binding frameworks regarding events’ GHG emissions, their absence renders benchmarking and
comparison among events impossible. According to Hall (2012) extensive legislative change in the near
future is unlikely due to neoliberal thinking and prioritization of economic concerns.

Besides, accounting itself is not only complicated by missing event-related methodologies, but also by
oftentimes lacking transparency or easily available data to assess GHG emissions. Especially the impact of
supply chain emissions is partially untraceable. Besides, the necessary LCAs to determine them are complex
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and cost-intensive to perform. The current alternative to applying business footprint measurement tools is
not suitable for events as their scope is either too simple or too complex (Jones, 2018).

In terms of management, the study reveals the consequences of not integrating GHG emissions in the overall
planning strategy of the event and treating it as an optional add-on issue. Prioritization of effective measures
for GHG mitigation is thus more difficult, especially when an event’s main emissions sources are unclear.
This could lead to a bias of focusing on visible measures while omitting more substantial emissions sources
that are not as apparent. In the focus group, this could be observed in the discussions of avoiding the highly
visible single-use tableware while other topics such as cement production was not directly mentioned, being
one of the most substantial but relatively invisible sources of GHG emissions.

Finally, a culturally determined barrier can be observed in the notion of success which is dominated by a
prevalence of economic considerations. Measuring only economic outcomes of an event results in an
imbalanced TBL and an according lack of weight attributed to the social and environmental outcomes of an
event. This integration of sustainability-related topics as mere side issues drives Hall’s (2012) conclusion
that this is a result of current neoliberal thought perceiving mega events as a driving force of economic
aspirations.

However, this study also revealed numerous drivers that can promote climate-neutral events (Fig.11). The
case study illustrates that a sense of urgency for change can promote the perceived need for GHG mitigation
measures. The focus group discussion provided numerous examples of how local experiences and best
practices regarding lowering emissions made in the host city can provide practice-approved possibilities to
mitigate GHG emissions at an event. Examples are previous experiences with eco toilets or dishwashing
implemented during the climate action day in the city of Rostock. Besides, existing sustainability frameworks
with targets and guidelines can provide orientation. As already omnipresent in the DBG’s discourse, focusing
on a sustainable legacy by assuring after-use and prolonging the lifespan of an event’s installations can
prevent future emissions. Success is therefore largely dependent on maximising and event’s subsequent use
(Perić, 2018). The focus group discussion underlined that learning from past events in terms of GHG
management is key in this sense. For BUGA 2025, this would concern especially the environmentally
certified BUGA 2019 and the upcoming BUGA 2023. Action in several of the areas identified by the focus
group can contribute significantly to a climate-neutral event. However, they need to be tackled by integrated
planning, both for outlying necessary steps and for setting new standards. This allows for a gradual
normalization of low-carbon options, perceiving them as an opt-out instead of the current opt-in. Strategic
planning and continuous evaluation allow for events to progress in terms of sustainable development (Getz
and Page, 2016). Offsetting is recommended to be included from the preparation phase of the event (GIZ/
AgenZ, 2014) and mitigation should already be integrated in the respective action areas, such as energy
management or waste (Jones, 2018). Integrated planning can also address a supportive local infrastructure
for implementing low-carbon strategies ranging from visitor travel to logistics.

This study underlines that a further apparent driver of climate-neutral events could be adapted legal
frameworks. These can facilitate GHG management at events decisively. Recommendations for national
governments to support GHG mitigation at events are for instance to publish uniform emissions factors and
further data that are relevant for calculating GHG emissions (Downie and Stubbs, 2012). National surveys
could also complement ex-ante calculations for mobility at events (Lee et al., 2014). The German supply
chain law16 entering into force in 2023 was also mentioned during the focus group. This would potentially
support emissions reductions through enhanced traceability. More transparency and obligations to publish
environmental impacts would, in turn, simplify the overall accounting procedure as more data would be
available and does not have to be measured in the first place (Sinden, 2009). A study by Fraunhofer Institute
of Applied Information Technology to facilitate digital emissions publication also recommended to create
comparable standards for evaluation and establish verifiable emissions data (Strüker and Leinauer, 2022).
On a general level, the concept of monetarizing ecosystem services (including carbon pricing) is as of recently
discussed on the DBG’s website (Pazzaglia, 2022). Consequently, the main possibilities for policies to
support climate-neutral events are twofold: Firstly, facilitating the availability of data through both providing

16 The Supply Chain Law (Lieferkettengesetz) obligates companies to prove the compliance with human rights
throughout their global supply chains (BMZ, 2022).
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data and making it traceable. Secondly, establishing standards to guide GHG management and to enhance
comparability. In this sense, a universal methodology could define a measuring and monitoring progress for
events and especially address the main difficulties faced by events. These mostly regard the definition of
materiality and establishing boundaries, which could support better addressing the problematic Scope 3
emissions. Henderson (2011) concludes that a standardized framework is crucial to ensure comparability and
achieving competitive advantage which could render sustainable events more self-beneficial.

As an overall pattern, focusing on regionality appears to be decisive for a sustainable event in several ways.
Firstly, regional procurement is not only important for reducing the event’s GHG emissions but also to act
as an example and spread information on local offers (Holzbaur, 2016). Secondly, a regional focus at events
can be a tool for regional marketing. Thirdly, as the case study illustrated, identifying and using local
specificities to lower emissions provides great potential for offsetting and mitigating GHG emissions.
Examples from the focus group are the use of local “Baggergut” to replace peat-containing substrates at the
garden show and using local moors as an offsetting strategy.

Focusing on making measures visible and involving visitors is another key dimension. Strategic
communication can be seen as a vehicle to achieve this. In this sense, both internal and external
communication is essential. Externally, addressing the media can not only influence behaviour but also set
the agenda for public discourse and policies at a larger scale that influence climate-neutral events (Mair and
Jago, 2010). Besides, nudging the behaviour of visitors through tailored communication also seems integral
to mitigate GHG emissions. Internally, the focus group discussion highlighted the relevance and productivity
of an exchange among different levels that can drive climate protection at an event.

Lastly, this study found that a change in approach could potentially drive climate-neutral events decisively.
Namely, instead of treating GHG emissions reduction as a separate, add-on issue to economic reports, it
could be worthwhile to genuinely integrate all dimensions of the TBL to drive climate protection at events.
Focusing on the objective to decrease the harm (GHG emissions) per value (visitor satisfaction and
attractiveness of the area for locals post-event) of an event could steer the process. This would potentially
lead to changed priorities in choosing measures for mitigating GHG emissions. Instead of focusing on highly
visible measures that might generate a relatively insignificant amount of CO2e emissions, such an approach
could support the identification of measures that yield a high GHG mitigation while being financially low-
hanging fruits and flexible platforms for further strategic development. In this sense, conducting a LCA for
BUGA’s main impact areas could help set out mitigation efforts that are tailored to the event and can also
help improve from BUGA to BUGA. LCAs have previously been carried out at large events to guide GHG
reduction (Edwards et al., 2016). Besides, specific LCA methodology for plants has been developed, such as
Mempel and Meyer’s (2004) assessment for horticultural production.

These findings overlap significantly with the obstacles and enablers for overall greening of corporate events
identified in a study by Mair and Jago (2010). Namely, it identified “environmental champions” and
dedicated individuals as decisive for change. This underlines the importance of management driven by
personal values. Besides, an anticipated competitive advantage was identified as a driver for greening
business events. Another aspect can be seen in “image manipulation” and the advantages of being perceived
as green. Corporate and Social Responsibility (CSR) was named as another driver – both own CSRs and
those from customers. Conversely, stakeholder pressure did not seem essential, contrary to other studies
(Claver-Cortés et al., 2007; Álvarez Jaramillo et al., 2018). Coming mandatory or voluntary sustainability
reporting was also identified as a driver, suggesting that being one step ahead of regulations could incentivize
green events. Barriers found are mainly financial ones. But also time restrictions and the absence of
regulations in the business events sector find mention. A special position is occupied by the media. With
their agenda-setting and their power to influence public opinion, they function as a filter which leads to an
in- or decreased uptake of sustainability in the event sector. A driver of green events could therefore be
increased broadcasting on climate change (Mair and Jago, 2010).

The following Figure 11 represents a summary of the main drivers and barriers for climate-neutral events
identified in this thesis. The insights gained so far will then be adjusted to the Process-based System Model
in the next subchapter to sketch possible approaches to climate-neutral events.
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Fig. 11 Summary of the main drivers and barriers for climate-neutral events based on the literature review, the review of events’ sustainability reports and the focus group discussion
(own illustration).
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6.3. BUGA as a Process-based System – Developing Pathways

Towards a Climate-neutral Event

Applying the identified drivers and barriers to the Process-based System Model by Isaksson et al., one can
identify several ways of how the system of BUGA can be steered towards a lower harm (CO2e emissions)
per value of stakeholder satisfaction.

Fig. 12 Process-based System Model of BUGA 2025 with the process mission to organise a climate-neutral BUGA
(own illustration based on Isaksson et al., 2008, 2010)

Fig. 12 captures the possible processes associated with organizing a climate-neutral BUGA. The pathways
are thus described from a simplified systems perspective. The respective categories and their generic
contents are drawn from Isaksson et al. (2008, 2015) and adapted to BUGA with the findings from the
literature and focus group discussion. As indicated above, the process mission of the system is to hold a
climate-neutral BUGA. All features of the model that were included have therefore been selected by their
relevance to this mission. The system boundaries are seen here as those laid out in the background
chapter, including all three event phases.

Drivers and barriers that promote or hinder the processes leading towards a climate-neutral BUGA
correspond with those identified in the previous chapter. They are shaped by external resources such as
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national and international policies, trends in the event sector and feedback by stakeholders. The drivers also
influence the inputs that the system is based on.

Inputs are understood as all materials used during all three event phases, as well as time and humanpower.
With the process mission of climate-neutrality in mind, this could be expressed as material value per CO2e
emission and CO2e emissions per visitor.

Management Processes to attain a climate-neutral BUGA can be manifold. Examples include goal-setting,
such as the amount of GHG emissions per visitor and planning which could entail laying out steps to
mitigate GHG emissions and integrating measures that constitute "flexible platforms" for further
emissions mitigations at future BUGAs. Besides, motivating is an important management process,
manifested through incentives and agency for visitors, staff and citizens. Controlling by ensuring relevant
GHG emissions are measured and comparable from BUGA to BUGA is equally essential to management.
This also allows planning improvement by using milestones and the "flexible platforms” identified with
FSSD. As a last component of management processes, knowledge needs to be administered, both through
collecting best practice and guidelines for GHG management and reporting and through educating staff,
citizens and visitors.

Operative Processes for a climate-neutral BUGA are the concrete measures in the relevant areas for climate-
neutrality as identified in the focus group. Namely, energy management, gastronomy, waste, sanitation,
materials, plantations, communication and visibility, subsequent use, infrastructure, mobility, soil
management, offsetting, materials, rain- and greywater and regional specificities. Additional action areas
can be addressed as seen appropriate.

Supporting Processes for a climate-neutral BUGA can take various forms. For instance, purchasing
decisions allow prioritizing low-carbon options and materials. Financing can opt for “low-hanging fruits”
in the sense of the FSSD and ensure economic viability while establishing financing criteria. Educating and
creating agency among servicing staff is key here. Improving performance can be achieved by establishing
monitoring and reporting schemes. And controlling this performance is secured through benchmarking and
measuring GHG emissions.

Resources or enablers (“Ms”) of the processes are not easily changed as Isaksson (2015) remarks. The
following resources from the generic resources proposed by the author were identified and deemed relevant
for climate-neutral events:

- Management: Integrated planning with milestones can establish new standards. This includes
learning from previous experiences and exchange among different levels

- (Hu)manpower17: The human component relies mainly on education and awareness. Besides,
providing incentives for low-carbon behaviour seems essential.

- Machine: The main technological aspect of GHG mitigation at BUGAs is to make use of eco-
efficient technologies.

- Measurement: As a key weakness of the current GHG management system is traced back to a
lacking appropriate measurement system, developing such a system should have priority. This is
not only to enhance visibility but also to measure potential and progress (see also the proposed
indicators in Table 2).

- Method: As suggested by the FSSD, additional helpful methods can be environmental management

17 The original work names “manpower” as one of the resources/ enablers of a system. This thesis will instead refer to
human power to adopt a critical standpoint, based on the assumption that language has proven to reflect and shape our
reality (Boroditsky, 2011). The concept of human power is deemed more appropriate for several reasons: Firstly, in
terms of accuracy, a more gender-inclusive writing style would better reflect the diversity of humans that drive a
system´s processes (not only men). It could even be assumed that focusing on men with this framework could have
considerable repercussions on capturing the system dynamics and its potentials appropriately, i.e. what is identified as
a resource/ enabler for the system. Secondly, this thesis aims to contribute to a more sustainable society and future.
For this goal, a more gender-sensitive approach is integral, as reflected by the UN Sustainable Development Goal 5
“Gender Equality”.
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tools such as the Eco Audit and Management Scheme (EMAS) which was used at BUGA Heilbronn
2019. Besides, (legal) frameworks and strategies for low-carbon transition, measuring GHG
emissions can steer development decisively.

- Milieu: A climate-neutral event is essentially dependent on what the host city or previous BUGAs
have already implemented, both in terms of infrastructure and standards. Besides, regulation and
competition determine an events’ surroundings.

Two main kinds of Outputs of BUGA can be identified: Firstly, the event itself with its touristic features
provides experience, entertainment, knowledge and education. A garden show’s main tangible output are
obviously the plants it exhibits. Secondly, the construction of park areas is an infrastructural output,
implying recreation for the citizens after the event.

The last feature of the figure and the last noticeable feature of BUGA is the Outcome. This refers to how
the outputs are used. Here, the level of stakeholder satisfaction per CO2e emissions is proposed as an
indicator. This, in turn, relies on the recreation, education and the urban development happening in relation
with BUGA. It should be noted that both high and low scores in the outcome (i.e. both high and low
stakeholder satisfaction per CO2e emissions ) feed into the external resources and can thus influence the
drivers for or against climate-neutral BUGAs decisively.

Ahmad et al. (2013) note that developing methods to make informed decisions regarding environmentally-
friendly events are crucial. They recommend endorsing criteria that imply environmental advantages for the
business, consumers and larger society. The concept of lowering an event’s harm per value as suggested by
Isaksson et al. could represent such an approach.

In this sense, measuring and making progress visible is key to lowering the harm per value. This could also
be confirmed in this study as a central finding. The lack of defined boundaries for measurement seem to be
a key barrier to measuring GHG emissions and becoming climate-neutral. Therefore, as a next step, several
preliminary indicators are proposed to measure progress from BUGA to BUGA in lowering the respective
CO2e emissions per value generated (Table 2). These indicators could allow event organisers to place CO2e
emissions reductions into the larger framework of sustainability as they also consider social and economic
value or harm. Therefore, trade-offs can be addressed directly within the evaluation system. Developing a
measurement system for BUGA’s GHG emissions will, however, not replace the need for a national or
international accounting and reporting standard for events to enable comparison and benchmarking.
Measuring success in this way and communicating it accordingly would allow for a shift in focus away from
economically dominated media coverage towards a more holistic perspective on success including all three
dimensions of the TBL, instead of including them as an optional feature which mainly augments costs.
These findings highlight the relevance of creating a business model for events that limit the amount of
emissions per value. It also reflects the need for integrated planning which was highlighted by the focus
group discussion.
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Table 2 Proposed indicators for measuring progress and harm per value towards a climate-neutral BUGA while
accounting for the TBL, focusing on BUGA 2025’s main stakeholders, IN: inputs; OUT: outputs (own illustration
based on Isaksson et al., 2010)

Indicators DBG City of Rostock Supply chain Visitor

Value (economic) IN: humanpower,
information, support
and other inputs

OUT: value of
tickets sold, value of
park, infrastructure,
marketing for the
brand BUGA,
stakeholder
satisfaction

IN: raw materials,
humanpower and
other inputs

OUT: value of
tickets sold, value of
park infrastructure,
city marketing,
stakeholder
satisfaction

IN: raw materials,
humanpower and
other input

OUT: sales (in
respective unit)

IN: time, financial
resources

OUT: knowledge
and entertainment

Value per harm
(environmental)

Material value/
CO2e emissions
CO2e emissions/
visitor

Degree of more co-
efficient
infrastructure/ CO2e
emissions
Level of protection
or destruction of
local environment/
CO2e emissions

Sales (in respective
unit)/ CO2e
emissions)

Entertainment and
knowledge/ CO2e
emissions produced

Value per harm
(social)

Visitor satisfaction/
price
Harm avoided in
supply chains/ price

Enhanced
attractiveness for
locals and tourists/
costs

Sales/ harming
working conditions

Entertainment and
knowledge/ price

Value per harm
(economic)

Sales/ cost of
organising a BUGA
Value of the brand
BUGA/costs

Urban development/
cost of organising a
BUGA
Tourism revenues/
organising costs

Sales/ working time
used

Entertainment and
knowledge value/
price

6.4. Limitations of this study

The main limitation of this study is the small sample size. Consequently, the results of this thesis cannot
represent the entire event sector or even the garden show branch. However, as one of the purposes of this
research was to identify potential drivers and barriers to climate-neutral garden shows, the findings can be
of interest in providing a basis for future research.

A further set of limitations derives from the methods employed. Firstly, cross-lingual research might imply
a loss of meaning and requires interpretation. The researcher aimed to counteract this with a transparent
description of the translation process and reflexivity about several possible pitfalls of translating as found
in the literature. Apart from this, the main imitation of the focus group methodology was certainly the
reduced number of participants whose views cannot be said to mirror the views of all involved stakeholders.
The constructivist perspective employed during the analysis also leaves room for interpretation and does
not produce incontestable results.

Furthermore, the conceptual framework used has not been applied to BUGA yet as it is planned for the year
2025. Its actual contribution can therefore not be determined by this research. This relates for instance to
the proposed indicators. Being relatively generic, they require both testing and further development to adapt
to different kinds of events.
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It is, however, necessary to also question the goal of climate-neutrality itself. Firstly, the actual emissions
are unlikely to be determined accurately. Apart from the constraints on like-for-like offsetting (see
Background chapter 2.6.), this inaccuracy renders achieving a neutral balance impossible. Accounting for
GHG emissions usually includes only a limited number of GHGs. Besides, calculations are currently
conducted with outdated GWP values. It further has to be considered that climate-neutrality is no longer
sufficient. This is illustrated by the Net Zero Carbon Events initiative which mentions climate-neutrality
merely as an “intermediate goal”. As indicated above, climate-positivity should be strived for in our current
situation (see Background chapter 2.1.).

Another limitation of this study relates to the differences among events. Even if they demonstrate similar
impact categories, the broad spectrum of events regarding their size, ownership, duration and location needs
to be considered when applying this study’s findings to other events. Clearly, all action areas and measures
identified throughout the focus group do not necessarily apply to other events, especially when it comes to
regional characteristics such as moors or the alternative substrate “Baggergut”. Thus, some of the
presumptions for this study could not be applicable for others. This also applies to an event’s GHG emissions
which are difficult to compare with the current diversity in variables and approaches Therefore, it is
currently inappropriate to condense an event’s GHG emissions to a single figure and not contextualise it
(Jones, 2018).

Finally, it also has to be remembered that climate change is only a part of an event’s footprint (Zotova et
al., 2020). Focusing purely on GHG emissions might risk that other categories such as biodiversity, water
protection (Bossdorf et al., 2010; Zotova et al, 2020) or social issues recede into the background (Parkes et
al., 2016). Dolf and Teehan (2015) therefore suggest including other harm categories into an overall
environmental impact assessment of events, for instance eutrophication or water quality. In this way, trade-
offs can be addressed in the overall event planning (Dolf and Teehan, 2015). Compensation for other
environmental impacts besides GHG emissions should be the goal (Bossdorf et al., 2010).

7. Conclusion
To advance climate-friendly events in the future and support a more sustainable event industry, this thesis
set out to answer two research questions.

7.1. Summary

This thesis aimed at contributing to narrowing the research gap concerning events and GHG emissions,
taking the case of BUGA 2025 in Rostock as an example for a large or mega event. To this end, the FSSD
approach based on the backcasted vision of a climate-neutral BUGA helped identify possible measures and
areas of priority and milestones for GHG mitigation. The focus group discussion with key staff from the
organising entities revealed significant action areas for a climate-neutral BUGA 2025. In conjunction with
the review of other sustainability reports by events and findings from academic literature, several main
drivers and barriers to climate-neutral events could be identified. These insights were then integrated into
the Process-based System Model to develop a pathway towards climate-neutral garden shows and events.
As a result, several indicators were suggested to monitor and evaluate coming BUGAs or events with regard
to their GHG management in relation to overall sustainability.

7.2. How can BUGA become climate-neutral?

The first question asked how the BUGA 2025 in Rostock can become climate-neutral. An event’s main
GHG emissions sources generally stem from construction (in the case of mega events), visitor travel,
accommodation, catering and waste. These areas therefore provide the single biggest opportunity to lower
an event’s harm per value in the area of GHG emissions. These action areas were partly confirmed by the
focus group. Its participants identified the following action areas for a climate-neutral BUGA: gastronomy,
sustainable resource procurement, grey and rainwater use, waste, communication and visibility, mobility,
existing sustainability strategies, subsequent use and regional benefit, energy, creating a sense of urgency,
exotic plants, the definition of climate-neutrality , economic limitations, infrastructure, moors, integrated

https://www.zotero.org/google-docs/?PNEpfy
https://www.zotero.org/google-docs/?PNEpfy
https://www.zotero.org/google-docs/?PNEpfy
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planning, exchange among different planning levels, soil management, peat-free substrates (“Baggergut”)
and eco toilets. The focus group also revealed the importance of a clearly defined vision. From the FSSD’s
backcasting point of view, it became clear that climate-neutrality and system boundaries were not
understood in the same way by all the participants. A common vision can then point to further studies of the
system or help choosing additional tools for the transition. The prioritization of measures in terms of their
importance and their character as “low-hanging fruits” and “flexible platforms” also revealed that the
urgency was perceived as too high to start with only a few measures. Accordingly, this thesis was able to
identify several issues that need further development for a climate-neutral event through the lens of the
FSSD, the most important regarding the definition of climate-neutrality and system boundaries to narrow
down BUGAs Scope 3 emissions. Besides, a prioritization of measures should occur in terms of their
effectiveness regarding GHG emissions. Clearly, an overarching methodology for achieving climate-neutral
events is needed.

To develop a pathway towards a climate-neutral BUGA, these findings were then integrated into the PBSM
to provide an overall perspective of the necessary process for minimizing BUGA’s GHG emissions. It was
able to illustrate how BUGA’s inputs in the form of material value per CO2e emission and CO2e emissions
per visitor can be shaped by the organisers through, operative, supportive and management processes that
influence the outcome of stakeholder satisfaction per CO2e emission. Building on this model, a first attempt
at formulating indicators for minimising CO2e emissions per value generated through BUGA was
undertaken. Corresponding to the approach to limit the harm per value, these indicators could capture
progress from BUGA to BUGA. They could also set GHG emissions reductions into the more holistic
framework of sustainability including all three dimensions of the TBL by also accounting for social and
economic value and harm. Therefore, trade-offs can be addressed directly within the evaluation system.
This would help the event industry to balance the TBL when reaching their other goals while making sure
that mitigating GHG emissions is an integral part of an event’s measurement of success.

7.3. What are the main drivers and barriers for climate-neutral

events?

The second research question aimed at identifying the main drivers and barriers of climate-neutral events to
inform a long-term strategy for BUGA and other events to lower their GHG emissions. Findings from the
application of the FSSD in the focus group combined with the review of other events’ publicly available
sustainability reports allowed to observe a number of limiting and driving forces for achieving climate-
neutral events.
When looking at the main barriers to climate-neutral events, it has to be recognized that GHG emissions are
inherent to an event’s nature, implying that all events will generate unavoidable emissions. Particularly
garden shows require the physical presence of visitors which is associated with a substantial footprint.
Consequently, the largest share of emissions for most events occur within Scope 3 (indirect emissions from
upstream and downstream activities) which is hardest to account for. This, in turn, imposes a number of
methodological challenges. The study showed that current shortcomings of the GHG management landscape
are reflected in BUGA. Apart from such fundamental issues as the definition of climate-neutrality itself,
this also concerns a lacking universally recognized methodology for GHG accounting and reporting for
events. Unclear boundaries and definitions for GHG management are the consequence. Current legislation
does not appropriately incentivize climate-neutral events through providing standards or orientation for the
event sector and leave it up to the individual organiser to decide.
Besides, accounting itself is not only complicated by missing event-related methodologies, but also by
oftentimes lacking transparency or unavailable data to assess GHG emissions.
In terms of management, the study reveals the consequences of not integrating GHG emissions in the overall
planning strategy of the event and treating it as an optional add-on issue. Prioritization of effective measures
for GHG mitigation is thus more difficult, especially when an event’s main emissions sources are unclear.
This could lead to a bias of focusing on visible measures while omitting more substantial emissions sources
that are not as apparent. Finally, a culturally determined factor can be observed in the notion of success.
Measuring only economic outcomes of an event results in an imbalanced TBL and an according importance
attributed to the social and environmental outcomes of an event.



58

However, this study also revealed numerous drivers that can promote climate-neutral events. The case study
illustrates that a sense of urgency for change can promote the perceived need for GHG mitigation measures.
The focus group discussion provided numerous examples of how local experiences and best practices
regarding lowering CO2e emissions made in the host city can provide practice-approved possibilities to
mitigate GHG emissions at an event. Besides, existing sustainability frameworks with targets and guidelines
can provide orientation. As already omnipresent in DBG’s discourse, focusing on a sustainable legacy by
assuring after-use and prolonging the lifespan of an event’s installations can prevent future emissions. The
focus group discussion underlined that learning from past events in terms of GHG management is key in
this sense.

Action in several of the areas identified by the focus group can contribute significantly to a climate-neutral
event. However, they need to be tackled by integrated planning, both for outlying necessary steps and for
setting new standards. This allows for a gradual normalization of low-carbon options, perceiving them as
an opt-out instead of the current opt-in. Integrated planning can also address the prerequisite of a supportive
local infrastructure for implementing low-carbon strategies ranging from visitor travel to logistics.
This study further underlines that a significant driver of climate-neutral events could be tailored legal
frameworks and strategies. These can facilitate GHG management at events decisively. The main
possibilities for policies to support climate-neutral events are twofold: Firstly, facilitating the availability of
data through both providing data and making it traceable. Secondly, establishing standards to guide GHG
management and to enhance comparability.
In this sense, a universal methodology could define a measuring and monitoring progress for events and
especially address the main difficulties faced by events. These mostly regard the definition of materiality
and establishing boundaries, which could support better addressing the problematic Scope 3 emissions.
As an overall pattern, focusing on regionality appears to be decisive for a sustainable event in several ways.
Firstly, regional procurement is not only important for reducing the event’s GHG emissions but also to act
as an example and spread information on local offers. Secondly, a regional focus at events can be a tool for
regional marketing. Thirdly, as the case study illustrated, identifying and using local specificities to lower
emissions provides great potential for offsetting and mitigating GHG emissions.
Focusing on making measures visible and involving visitors is another key dimension. Strategic
communication can be seen as a vehicle to achieve this. Here, both internal and external communication is
essential. Externally, addressing the media can not only influence behaviour but also set the agenda for
public discourse and policies at a larger scale that influence climate-neutral events. Internally, the focus
group discussion highlighted the relevance and productivity of an exchange among different levels that
determine climate protection at an event.
Lastly, this study found that a change in approach could potentially drive climate-neutral events decisively.
Namely, instead of treating GHG emissions reduction as a separate, add-on issue to economic reports, it
could be worthwhile to genuinely integrate all dimensions of the TBL to drive climate protection at events.
Focusing on the objective to decrease the harm (GHG emissions) per value (visitor satisfaction and
attractiveness of the area for locals post-event) of an event could steer the process. This would potentially
lead to changed priorities in choosing measures for mitigating CO2e emissions. Instead of focusing on highly
visible measures that might generate a relatively insignificant amount of CO2e emissions, such an approach
could support the identification of measures that yield a high GHG mitigation while being financially low-
hanging fruits and flexible platforms for further strategic sustainable development.

7.4. Future research

The findings of this study point to an urgent need for further research to mitigate events’ substantial
contribution to global GHG emissions. Firstly, to counteract the limited generalizability of the results and
thereby this study’s main limitation, the approach used in this study requires further testing. It could thus be
meaningful to repeat the focus group discussion in a similar constellation for following BUGAs to identify
relevant topics and observe changes over time. Besides, enlarging the approach to different kinds of events
could help develop a more general approach by identifying patterns in the overall event industry.
A second area to focus on is a universal definition of climate-neutrality. This could advance common ground
considerably, which is seen as a prerequisite for GHG management as it determines where the main
reduction efforts should be directed at. A common definition of climate-neutrality and related concepts can
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therefore be considered a basis for GHG emissions reductions.
In addition, a further development of indicators for evaluating an event’s GHG emissions is needed. This
study only suggests a limited number of generic indicators, based on the preliminary input from the focus
group discussions and existing literature. These need to be further developed to evaluate an event’s GHG
emissions more appropriately. A need for revision and testing of these indicators is apparent, aiming at more
specific indicators to easily be used in practice. This also implies finding out how information on harm per
value can feed instruments for mitigating the GHG emissions of an event. Potential is also seen in exploring
further how environmental harm can be set in relation to other benefits to benchmark the event’s overall
contribution compared with others (Collins et al., 2009). The indicators proposed in this study can serve as
a basis to potentially inform further steps towards a standard methodology for GHG management which is
tailored to the specificities of events. To promote comparability and benchmarking of GHG mitigation
within the event sector, developing a more universal harm per benefit approach could be a decisive step
towards more climate-friendly events. The value provided by an event could then be set in relation to its
carbon footprint. This is in line with calls for employing the concept of carbon productivity as a tool for
addressing climate change mitigation (e.g. Jiankun and Mingshan, 2011).
All of this, however, relies on a sound and universal methodology for GHG accounting at events. The
preliminary indicators developed in this thesis cannot replace a methodology for GHG accounting for events
at a larger scale to ensure comparability and set standards as to what to include in a carbon footprint.
Developing a best practice approach to GHG accounting and reporting could represent an intermediate step
towards a universal methodology.
A key factor to developing this methodology relies to a large extent on how to address Scope 3 emissions
and how to define relevant boundaries. The fact that most emissions occur within Scope 3 highlights the
importance of finding ways to account for these kinds of emissions within the whole lifecycle of events.
This remains an essential issue for research.

The focus group discussion also revealed that an overall decision-making tool to differentiate between short-
term and long-term measures and to provide guidance on how they can be connected (“flexible platforms”)
could also advance efficient GHG mitigation at events.

On a more general note, this thesis highlights the problem of finding ways to measure the unmeasurably
complex sustainability (Bell and Morse, 2008). As Harrington (1992, p. 9) points out “it is never possible
to deal with any problem (not just sustainability problems) in all its real-world complexity”. Devising an
appropriate methodology for GHG management thus has to strike a balance between simplification and
accuracy. Furthermore, events on the way towards sustainability, need to determine how to balance TBL
elements when reaching their goals, exactly like any other business sector (Henderson, 2011). Thus, when
planning for a climate-neutral event it has to be considered that “[s]ustainability does not happen with one
event” (Ahmad et al., 2013, p. 331). The most essential step is to start and gradually improve with each
decision. This thesis underlined that climate-neutrality should be seen as a process that can never be
accomplished. Rather, events should strive for minimizing the need for offsetting (Jones, 2018). Each
BUGA and each event will therefore offer opportunities to improve and lower emissions further, in a
continuous process of evaluating and adjusting on the way towards a low-carbon society.

Lastly, the high impacts of events on all three elements of the TBL require a remark on the general
sustainability of events. There is a disagreement on whether their great negative impact turns any
sustainability efforts of events into greenwashing or if their character as a platform can justify their
enormous footprint. In terms of GHG emissions, it is obvious that an event is unlikely to leave a positive
impact, even if offsets or “carbon removals” are taking place. If the alternative of not holding the event is
not an option, an event’s success in terms of sustainability in general and climate protection in particular
therefore needs a different approach. From a larger perspective, climate-neutral events could steer the
overall transition towards a low-carbon society in several ways. They firstly create benchmarks and
standards for the event industry to compete. Secondly, Azzali (2017) remarks that they can enable a
knowledge transfer among cities and can, thirdly, serve as a space for experimenting new urban
sustainability plans on a smaller area. Fourthly, it is noted that they can reframe discourses around climate-
friendliness (Black, 2007; Death, 2011). If more businesses account for their GHG emissions, carrying out
climate-neutral events will also be easier in the future as data is more easily attainable. This virtuous cycle
can therefore spur overall more sustainable levels of GHG emissions. Consequently, apart from its
undeniable negative impacts, a thoroughly planned climate-neutral event could thus catalyse a low-carbon
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future. Events should therefore take this responsibility and chance seriously.
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Annex

I. Reflection on the Position I Adopted as a Researcher

The inspiration for this reflection has emerged from reading Howard’s (2017) Master’s thesis on mitigating
ammonia emissions. He has employed a similar focus group method, embodying the two positions of
researcher and facilitator. As I was directly involved in the focus group as both the researcher and the
facilitator of the discussion, I have also adopted this dialectical role throughout the process. However, we
have different stances on the appropriateness and meaningfulness of the focus group format for advancing
our theses’ topics.

In fact, Howard (2017) comes to the conclusion that he would not employ this method again and instead
conduct key informant interviews to advance his thesis’ topic. I would not conclude the same as I had the
impression that the connection and the exchange among the different levels held the promise that is
associated with some focus group formats – namely empowerment. The exchange of knowledge and even
plans for future meetings to continue talking about the topics mentioned (e.g. models for the “front garden
of the city”) proved that this format can indeed promote action, even if only few people are involved.
However, I agree with his observation that focus groups might not be the most suitable way to devise
clearcut measures and harness concrete, all-encompassing knowledge to feed an urgently needed action plan
(which we urgently need to address the climate crisis). Instead, I perceive its main value in the common
learning and exchange process that was initiated and in the exploration of the participants’ perception of
certain issues, including for example what is perceived as feasible. This first exploration will, of course,
need to be further concretised – something that this thesis cannot provide. I still hope to have facilitated the
first step which is necessary on the road to climate-neutral BUGAs. After conducting the focus group
discussion, it was publicly questioned whether BUGA 2025 would be carried out as planned due to
economic constraints, caused among others, by the ongoing resource scarcity. This relativises the likelihood
of a climate-neutral BUGA, but the results will hopefully be useful for other coming BUGAs or events. This
issue also highlights the need for an integrated approach to evaluating GHG mitigation in consonance with
all three elements of sustainability.

The basis for this focus group was laid during my internship at the Climate Protection Unit of the
Municipality of Rostock. During this phase I have met two of the participants, who, in turn, partially
suggested the remaining participants. Therefore, the atmosphere during the focus group discussion was
rather natural, which I hoped rendered an expression of opinions more comfortable. To mitigate my
dialectical position and influence the direction of the discussion as little as possible, I aimed for talking not
more than necessary and only assist. Apart from introducing the prompt or exercise, I let the discussion flow
freely until the topic was exhausted or the participants would move on by themselves. By adopting this role,
I hope to have “support[ed] everyone to do their best thinking” (Kaner and Lindell, 2014, p. 32) and
mitigated my own influence.

Apart from that, it is obvious that the way I have structured the focus group discussion has influenced the
shape that the discussions took. As we addressed all four steps of the ABCD-approach, my discussion
prompts and exercises clearly reflected the respective steps of the approach. Even if the participants were
able to fill the content of the ABCD-concept themselves, it has clearly impacted the results. However,
applying this structure might also have led to more concrete results than an unstructured discussion.

Lastly, I must acknowledge that the broad, relatively superficial results of this thesis are also based on my
background in Sustainable Development and European Studies. Devising a GHG management system for a
mega events or targeting a specific mitigation area is beyond my knowledge and experience. Therefore,
exploring the participants’ views on the goal of a climate-neutral BUGA and deriving implications from
these corresponded more to the larger, holistic perspective I have acquired throughout my studies. It would
be interesting to further concretise these findings in the respective categories.
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II. List of themes and codes identified from the focus group discussions

Theme in order
of number of
associated codes

Associated codes and number of occurrence (if more
than once)

Conclusions

Gastronomy ● Gastronomy mentioned first as an answer to
several questions (3)

● Focus: reusable tableware (8)
● Reusable tableware implemented at BUGAs, with

limitations
● Deposit system for to-go cups in Rostock
● Reusable tableware as standard (limited by covid-

19 pandemic)
● Deposit system (2)
● Measure “regional, seasonal and unpackaged food”
● meat (from South America) mentioned only once,

but not in the context of gastronomy
● regulate low emissions through specifications in

tenders
● regionality: tenders can prefer local providers
● legislative restrictions regarding giving preference

to local providers – instead: both regional and
bigger firms?

● Provide for regionality – describe product
indicating the need for low CO2 emissions to work
around law – but how to evaluate low emissions?

● Regionality – incorporate in masterplan
● Compromise: market situation with smaller

providers vs. offers for bigger travel groups
● Questionable if travel groups cannot also be fed at

market situations
● „It is possible, even for big travel groups“
● Include mobiliary, bins etc in masterplan since

„these are the details everyone will be arguing
about“

● Telling about experience: „not even single use
tableware” – still far from standard

● „sustainable disposable tableware“
● Self-assessment: advanced when it comes to

gastronomy and climate protection – reasons given
for this: visible and highly criticized

● Dish-washing (2): municipal climate action day as
a positive example

● Local food – show plants that are offered at
catering

● Participants wish for the thesis to not solely focus
on gastronomy

Gastronomy very
visible

Main emissions
source in
gastronomy
omitted: meat

Reusable
tableware shows
potential for a
simple
combination of
best practices at
national and
Rostock level

Careful: no
single-use
tableware

Regionality in
food discussed
lengthily

Account for big
groups with
different needs at
the event

Evaluate/
measure low
emissions to
choose product
providers difficult

Filled
comparatively
much space in
discussion, even
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though not
considered that
relevant to
address for
climate-
neutrality?

Sustainable
resource
procurement

● Regional materials (5)
● Flowers for exhibition „from the regions“
● Wood as construction material
● Use of wood ambivalent
● Preference for sustainable construction materials
● Complexity of lifecycle emissions and durability of

carbon-intensive materials: “appropriate” material
as an intermediate way

● “Environmentally friendly” instead of renewable
materials

● Scaling – prioritization of recycled instead of
“freshly manufactured”

● Life span decisive: accounting for lifespan and
CO2 emissions – result: code number for
evaluation

● Saving energy through design of buildings
● Intelligent systems allowing for optimal circulation

of air
● Looking at the past for inspiration: Paludi-culture,

tipis
● Using already existing resources instead of adding

energy from fossil fuels or renewable resources,
e.g. geothermal energy for heating and cooling

● Cement not mentioned
● Inconsistency: peat as a No Go vs. peat-reduced
● Choice of supplier depending on (short) distances
● Negative example: natural stone from Asia

considered a No Go
● Questionable if provenance of materials is possible

(e.g. gravestones for exhibition)
● Prospect of supply chain law in Germany will

facilitate this
● Provenance of stone from China perceived as

problematic
● Recyclable buildings
● Pavillions – already recycled, made from steel and

wood

Determine
„regional“

Lowest GHG
emissions vs.
longest lifetime

Grey and
rainwater use

● Grey and rainwater use (3)
● Use of rainwater (3)
● Harvesting rainwater at several points, but not

standard at garden shows, only beginnings
● Choice for milestones
● Harvest rainwater everywhere possible
● Use for watering plants, for dishwashing, flushing

toilet – but prohibited in Germany
● Grey water: awareness/ communication necessary

Previous
approaches to
grey- and
rainwater use, but
at small scales

Limitations in
possible
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● BUGA as an occasion to rethink “age-old norms“
and renegotiate with public suppliers (Stadtwerke)

● Use water for cleaning
● Ecological cleaning products to allow for reusing

water
● Sceptical regarding watering plants with ecological

cleaning products
● Use harvested water to water plants and lawns
● Grey water as energy source for heating
● Sealed areas problematic for harvesting
● Possibility: collect water on former dump site

before it reaches the nearby grabens
● Cisterns
● Need for masterplan for water management (2)
● To be considered: climate change induced weather

events, especially mentioned: heavy rainfall
● Blue and green roofs, using parks, sports areas etc.

as water reservoirs
● Cost-intensity: prevention of flood damage vs. the

consequences of flood damage
● On dump site and green areas: harvest water

through buildings, but: few buildings

applications due
to legislative
restriction

Increasing
relevance given
the likelihood of
climate-change
induced weather
events

use of grey water
would already
reduce the
resource input
and would create
a smaller harm/
value

Waste ● Plastic-free and waste-reduced as part of the vision
● Rated differently among HRO and DBG

(municipal administration’ perspective good, but
„dirty“ areas attributed to lack of awareness)

● Waste as an example for awareness
● BUGA could bring up waste separation – chance to

create awareness
● Chance mentioned several times (4)
● “dream“ of a waste-free BUGA, not met with much

“reciprocal love”
● Sceptical if bin-free BUGA will actually generate

less waste
● Comparison with behaviour in the mountains

(taking waste home) – awareness and mindset
shifts

● Waste-free BUGA tested previously at a state
garden show in Landau (2016) – conclusion:
communication essential

● Hoping for changed behavioural patterns since
previous attempts

● A waste-free BUGA would mean lower costs in the
area of logistics

● Trade-offs: addressing everyone’s needs vs.
plastic-free?

● Communication of the measure beforehand to raise
awareness

● HRO’s climate action day as proof that a waste-
free event can work

● Evolving awareness step by step over the years

Awareness and
communication
key

Highly visible à
potential to
visualise other
sustainability
issues by means
of waste

Build up on
previous attempts
and learn from
them

Communication ● Lack of visibility of measures
● Visibility: show efforts and measures

Societal aspect:
assumptions on
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& Visibility ● BUGA-fairy as a positive mascot, discussions on
necessity of a mascot, considered helpful for
marketing purposes

● Visibility problems when measures show effect
only later (e.g. compensation)

● “people“ (3)
● “the media“
● Illustrating contradictions in public discourse

regarding sustainable construction materials using
“we”

● Black-and-White thinking not conduciveà
defining No-Gos not helpful, e.g. peat content in
Baggergut

● Communication for nuanced view and “grey
thinking“ instead of black and white thinking

people’s wants
and needs

communication
based on clearly
visible aspects à
challenge for the
highly complex
and invisible
issue of climate
change

Mobility ● Good bike lanes to BUGA required (partially
already existing)

● Good public transport in HRO, although need for
improvement stressed

● Electro-mobility on BUGA area
● assumption that most visitors arrive by car
● Parking areas and traffic jams associated with cars
● Parking spots for bicycles
● Mobility: underused cars identified as first measure

for more GHG emissions, but not taken up later
● Public transport named as contrary to one person

per car
● Mobility briefly discussed for milestones

Main mitigation
opportunities
identified: public
transport and
bicycles

Relatively little
dedicated to
mobility
compared to its
impact

Existing
sustainability
strategies (theme
was artificially
created as one of
the questions
asked
specifically for
this)

● guidelines for outdoor park areas, long-term
● Criteria for the BUGA event, temporary
● Overall sustainability guidelines for Rostock
● Municipal objective: climate-neutral 2035
● Earlier climate-neutrality as doable & ambitious,

but associated with heavy losses
● Supply chain, procurement guidelines
● Mobility objectives

Numerous
relevant
frameworks to
guide the
trajectory

Subsequent use/
Regional Benefit

● Buildings and plantations that stay after BUGA (3)
● Discussion of municipal policies (3), e.g. BUGA as

an occasion to rethink “age-old norms” and
renegotiate with public suppliers (Stadtwerke)

● Unfamiliarity with local conditions at DBG level
(3)

● Designing the area user-friendly to invite locals to
stay and thereby avoid emissions (3)

● Measure “BUGA area as a front garden of the city”
voted most

● Protection and restoration of regional moors (5)

Legacy of BUGA
seen in buildings
and plantations

BUGA as a
valuable forum to
bring up
municipal
policies

Adjusting the
integration of
topics related to
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climate change
mitigation
according to the
region

Post-event use for
regional benefit
central theme

Energy ● Rostock’s energy supply management seen as
having “few repercussions on BUGA”

● Good examples for adaptive lightning in HRO
● Autonomous energy supply during previous

BUGAs
● Several small installations for energy supply in the

park vs. a larger one
● Rostock’s climate-protection office’s wish: show

photovoltaic installation in city park area
● Wind (was overheard by other participants &

moderator)
● PV preferred over biomass for energy generation –

for the sake of after-use

Energy received
little attention in
comparison to its
effect
Seems like even
though
autonomous
energy supply has
been tried, it
wasn’t considered
worthwhile
enough to
integrate it at
every garden
show – why? No
return on
investment? No
feedback?

Illustrating the
gap & creating a
sense of urgency

● Changing laws as a lengthy process – Resignation
vs. “where there is a will, there is a way”

● “beginnings” stressed at several occasions (5), e.g.
“good public transport”, but need for improvement

● Efforts to not paint a too positive picture
● “All possibilities for climate protection and

sustainability are implemented”– guiding principle,
outplay/ standards predicted to change over time

● Outcome of prioritization exercise: Flipped pine
tree

● Urgency: “many things have to happen
simultaneously”

● Envisioning

Exotic plants ● Exotic plants – controversial (3)
● Local plant species – less care required
● Notion of what are local plants changed over the

years and due to climate change
● Short transport distances
● Need for “something special” at garden shows,
● annual plants from the regions
● essential criterium: sustainable after-use instead

illustrate
exhibition
character,
possibly not
accordable with
sustainability?



85

Definition of
climate-
neutrality

● Objections to “climate-neutral” as a vision as to not
define “climate neutral” with the word “climate
neutral” (2x)

● Thoughts are already one step ahead and
enumerating concrete measures (3 out of 4
participants)

● Definitions-issues require further discussion
● Climate-neutrality accepted as a “heading” for

measures
● The question was not to define a climate-neutral

BUGA, instead defining the objective

Need for more
detailed definition
to come up with
tailored measures

unclarity around
the concept of
climate-neutrality
and what it means
for BUGA

Economic
limitations

● “Black Zero” – describing zero sum outcome
(typical German expression for reducing debt)

● Weeding costs associated with the use of
“Baggergut”

● climate neutral Rostock by 2025 – possible, but
large losses

● infrastructure for water harvesting and preventing
floods very expensive

● different thought patterns: using existing structures/
resources, e.g. sealed areas, geothermal energy,
moors

● Trade-off economic considerations collection
system

TBL not
balanced?

Infrastructure ● Disagreements on infrastructural conditions in
HRO

● Inappropriate infrastructure for transport seen as
setting up the stage negatively for the whole visit
of BUGA

● Beginnings of electro mobility (3)
● Logistics deemed insufficient due to the overall

system leading to numerous unnecessary Fahrten
● Implement a collection system for BUGA (but:

economic considerations of the different providers)
● Grey and rainwater collection / flood prevention

(3)

Very broad
category,
determining
numerous
relevant factors
for mitigating
BUGA’s GHG
emissions, but
also substantial
investments

Moors ● the only measure mentioned for offsetting
(indirectly)

● Controversy on when to start rewetting of moors,
current study in HRO expected to bring results
soon

● Priority: conservation, rewetting second
● Municipal administration lagging behind

concerning this topic, “great topic“
● Creation of new moors criticized– intervention in

natural habitats
● Connect moors and construction material

Offsetting

Potential for
BUGA as a driver
of municipal
moor protection,
study can guide
efficient
offsetting
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Importance of
integrated
planning

● Short-term measures to be set as a new standard for
upcoming BUGAs (formulated as a question)

● Highlighting the need to go deeper in each
category → subsystems

● Plan for combined uses (e.g. PV and land use)
● Suggestion to move the time line - start planning

horizon previous years before to include options
that have been implemented before

Instead of
considering every
BUGA event a
new business
itself, make a
long-term plan
outlaying steps
and keep
implemented
steps as new
standards

interaction
among
participants/ the
different levels

● “[Name] knows that already” - good
communication between climate protection office
and local BUGA office

● Exchange among participants – organising visits to
dive deeper into city front garden models

● several examples of how FG participants are
inspired by others’ comments and stay within the
thematic area, e.g. Baggergut

● collective expertise – other participants were often
able to provide information to complement one
participant’s statements or questions

Amiable relations

Productive
constellation

exchange
between the
climate protection
office, the local
BUGA office and
the national DBG
àinstitutionalize
?

Baggergut ● Context: mentioned as a follow-up to showing
efforts and soil management

● Baggergut not applicable everywhere, economic
considerations

● Baggergut tests successful, “exciting topic”

Example of using
regional resources
and by-products

Soil management ● Waterbound paths (2)
● No new soil at many BUGAs, also achieved in

several other projects in HRO
● Sealed areas – contrary: waterbound paths or using

already sealed ones

No new soil

Limit sealing
areas as much as
possible

Eco toilets ● Eco toilets possible standard, test in Mannheim
● Eco toilets positive experiences in HRO

Tested both at
BUGAs and in
HRO, should be
easy to implement
as a new standard

Miscellaneous ● Quick voting after first session: peat-free
substrates, autonomous energy supply

● Voted most: BUGA area designed as the front
garden of the city centre – controversial, justified

again: visible/
imaginable
solution, but not
relevant for the
event itself →



87

with saving future emissions due to enhanced
attractiveness

● Second position shared by: permanent plantations
in accordance with the location, renewable
resources as construction material, rain- and
greywater use, regional seasonal and unpackaged
food, adaptive lightning

need to define
system
boundaries to
tailor measures

a central feature
of exhibitions is
that they are not
accorded to the
location
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III. Overview of Focus Group Discussion Prompts and Exercises

This section contains the discussion prompts and exercises employed during the focus group discussion.

The tools that were used for collecting ideas were the digital whiteboard tools Miro and Concept Board.

Since the focus group was held in German, a short description of the content will be provided underneath

each screenshot of the digital white board.

Fig. Welcoming participants and organisational questions

- Welcoming the participants and thanking them for sending in the consent forms

- polite vs. personal pronoun?

- Clarifying usage of the digital whiteboard

- Asking for further questions

- Asking for permission to record the session

- Stressing that this focus group discussion is not about testing knowledge but about exploring the

topic and different perspectives

Fig. Several short questions as ice breakers and to get to know each other.

Ice Breaker Questions (short presentation round):
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- Say/spell your name backwards

- Where do I work? What are my main tasks?

- I prefer going to events that…

- When I think about BUGA I think about…

Fig. A short introduction into the FSSD and the ABCD approach

- Explaining the origins of the FSSD and its basic principles

- Describing how the ABCD approach works and that this focus group will be based on the approach
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Fig. Step A - brainstorming relevant sustainability frameworks, envisioning the goal of a climate-neutral BUGA and
devising a common notion of the vision

Step A

- Asking the participants for further relevant sustainability guidelines at the level of either DBG or

Rostock

- Inviting the participants to go on a short “fantasy journey”, imagining themselves in the year 2025

and seeing their success

- Asking the participants to each write their vision on a post-it

- Discussing the visions and narrowing it down to one common vision
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Fig. Step B - Assessing strengths and weaknesses of previous events in Rostock or previous BUGAs

Step B

- Asking the participants about positive experiences made in relation to climate protection, both in

Rostock and at previous BUGAs – What works well?

- Asking the participants to rate different categories in terms of climate protection according to their

own experiences (German school grades ranging from 1(very good)-6 (insufficient))

- Discussing the differences in rating, the best and worst grades and drawing conclusions
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Fig. Step C - reverse brainstorming and dreaming big for creative solutions

Step C

- Reverse brainstorming exercise: Brainstorming solutions to “emit as much GHGs as possible”, then

reverse the “solutions”

- Addressing the BUGA “fairy”: Telling her individual wishes for a climate-neutral BUGA, with the

following prompts:

- My perfect solution for a climate-neutral BUGA would be…

- My ideal solutions would have the effect that…

- If money/ morals/ laws wouldn’t play a role…

- If I had an unlimited amount of power and ressources…
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Fig. Step D - Voting for preferred measures

Step D

- Voting for preferred measures among all those mentioned during step C: each participant received

10 votes to distribute freely, but with the pareto- principle in mind to select the most efficient

measures that would result in the most GHG emissions being avoided
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Fig. Step D - prioritizing measures (resulting in a flipped pine tree – on the right in light green: proposed shape for the
exercise)

Step D

- Sorting measures according to their perceived priority, orientation provided by the pine tree on the

right-hand upper corner

Fig. Step D - setting milestones for two selected measures + one additional measure selected by the participants

- Choosing two measures to set milestones

- Participants added an additional third measure
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IV. Invitation, Information Sheet and Consent Form for the Participants (in

German)

Einladung zur Fokusgruppe

“Brücken zur klimaneutralen Bundesgartenschau 2025“

Liebe Teilnehmerinnen!

Wie bereits im Vorfeld mit Ihnen besprochen möchte ich Sie hiermit herzlich in die Fokusgruppe

zur klimaneutralen Bundesgartenschau am

04.März 2022 von 13:00-15:00 (Zoom-Veranstaltung online, Einwahldaten siehe S.2)

einladen.

Als Teil der vierköpfigen Fokusgruppe werden Sie gemeinsam den Weg hin zu einer

klimaneutralen BUGA erkunden. Ihren Erfahrungen und Einschätzungen als direkt Verantwortliche

kommt dabei große Bedeutung zu. Die Daten der Fokusgruppe bilden die Grundlage für meine

Masterarbeit im Fach Sustainable Development an der Universität Uppsala (Schweden). Konkret

wird die Fokusgruppe an dem sogenannten ABCD-Ansatz als Teil des Framework for Strategic

Sustainable Development von Robèrt et al. (2000, 2001, 2015) ausgerichtet sein. Eine

Kurzbeschreibung des Ansatzes ist Ihnen bereits in einer vorherigen E-Mail zugegangen. Auf diese

Weise werden wir erkunden, wie eine klimaneutrale BUGA erreicht werden kann.

Sie benötigen dafür nichts weiter als Ihren Erfahrungsschatz. Ihre Teilnahme ist selbstverständlich

freiwillig und Sie können sie bis zum Ende der Datenerhebung jederzeit zurückziehen.

Beiliegend finden Sie außerdem ein detaillierteres Informationsblatt zur Teilnahme und eine

Einverständniserklärung (sowohl auf Deutsch als auch auf Englisch). Sofern Sie mit den

Bedingungen einverstanden sind und keine weiteren Fragen haben, würde ich Sie bitten, mir diese

bis spätestens 02. März unterschrieben zurückzusenden.

Sofern Fragen aufkommen, so zögern Sie bitte nicht, mir diese jederzeit an folgende E-Mail-

Adresse zukommen zu lassen: johanna.gaebken@posteo.de.



96

In Dankbarkeit für Ihre Teilnahme und voller Vorfreude

Johanna Gäbken

Informationsblatt (Version 21/02/2022)

Projekttitel

A roadmap towards a climate-neutral Bundesgartenschau (Arbeitstitel)

Was ist das Ziel dieser Forschung?

Die Datenerhebung dient als Grundlage für eine Masterarbeit zum Abschluss des M.Sc. in
Sustainable Development an der Universität Uppsala in Schweden. Das Hauptziel der
Arbeit besteht aus zwei Aspekten:

1. Entwicklung eines Plans zur Erreichung einer klimaneutralen BUGA 25, damit
einhergehend die Identifizierung kurzfristiger Maßnahmen und derzeit
bestehender Grenzen

2. Entwicklung eines Fahrplans hin zu einer langfristigen Strategie für kommende
Bundesgartenschauen und/ oder andere Veranstaltungen, damit einhergehend
die Identifizierung übergeordneter limitierender oder förderlicher Bedingungen,
die Handlungsbedarf erfordern

Warum wurde ich für diese Forschung ausgewählt?

Die Teilnehmenden wurden aufgrund ihrer direkten Beteiligung an der BUGA 25 und ihres
Fachwissens sowie Erfahrungen ausgewählt. Ihre Ideen und Beiträge sind daher als
besonders wertvoll für die Erreichung der oben genannten Forschungsziele eingestuft
worden.

Was passiert während der Fokusgruppe?

Die Diskussion in der Fokusgruppe wird ein wichtiger Bestandteil der Masterarbeit und
eine essenzielle Datengrundlage sein. Während des veranschlagten Zeitraums werden
zunächst die Grundzüge der Masterarbeit dargelegt. Im Folgenden wird die Studentin die
Gruppe mithilfe von Fragen, die an den ABCD-Ansatz nach Robèrt et al. angelehnt sind,
durch die Einheit leiten. Freies Sprechen und Diskussion sind dafür sehr wichtig. Für die
spätere Auswertung wird das online-Meeting aufgezeichnet und anschließend
transkribiert. Zum Schluss der Einheit wird die Studentin die wichtigsten Ergebnisse
zusammenfassen.

Wie werden meine Daten geschützt?
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Jegliche im Laufe des Forschungsprojektes über Sie gesammelte Informationen werden
streng vertraulich behandelt. Sollten Informationen weitergegeben werden, so werden
Ihre persönlichen Daten unkenntlich gemacht, sodass Sie nicht identifiziert werden
können. Die Teilnehmenden werden gebeten, die Identität und geäußerte Ansichten ihrer
Mitteilnehmenden vertraulich zu behandeln und nicht außerhalb des Rahmens der
Fokusgruppe zu tragen. Sollten Sie Ihre Teilnahme zurückziehen, kann es unter
Umständen nicht möglich sein, alle Daten zu löschen. Jedoch werden selbstverständlich
die Teile der Aufzeichnungen, in denen Sie präsent sind, nicht länger für das
Forschungsprojekt verwendet.

Sind Kosten mit dieser Fokusgruppe verbunden?

Die für die Fokusgruppe veranschlagte Zeit beträgt insgesamt zwei Stunden. (Die reine
Diskussion wird jedoch weniger Zeit in Anspruch nehmen.)

Wie erkläre ich offiziell meine Teilnahme an der Fokusgruppe?

Wenn Sie teilnehmen möchten, füllen Sie bitte die beigefügte Einverständniserklärung aus
und senden Sie per E-Mail an johanna.gaebken@posteo.de.

Werde ich die Ergebnisse des Forschungsprojektes erhalten?

Selbstverständlich. Sie können die Studentin auch nach der Fokusgruppe jederzeit
kontaktieren und Feedback erfragen. Falls gewünscht erhalten Sie außerdem eine
Zusammenfassung der Ergebnisse.

Was mache ich, wenn ich Bedenken gegenüber diesem Forschungsprojekt habe?

Jegliche Art von Bedenken können selbstverständlich entweder der Studentin selbst oder
Ihrem Betreuer Swaminathan Ramanathan (swaminathan.ramanathan@angstrom.uu.se)
mitgeteilt werden.

Wen sollte ich für weitere Informationen bezüglich dieses Forschungsprojektes
kontaktieren?

Forscherin: Johanna Gäbken, E-Mail: johanna.gaebken@posteo.de.

Betreuer des Forschungsprojektes: Swaminathan Ramanathan, E-Mail:
swaminathan.ramanathan@angstrom.uu.se



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


