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Abstract

This article concentrates on planning and development for future space tourism. It focuses on
environmentally oriented sustainable ways of operating and introduces a new framework for
creating a feasible sustainable future. The framework can be used as a theoretical basis in re-
search that introduces new perspectives into a sustainable future in space tourism. Weak sus-
tainable development planning sets the needs of mankind above all other ecosystems and space
tourism appears to fall into a category envisioning optimistically all natural resource problems
to have a human-based solution. The oil consumption and intensity of tourist transport are,
however, set to increase due to space tourism. This kind of development is at variance with the
current sustainable trends and actions practised in the tourism industry. The article discusses
the need for sustainability awareness for development in the space tourism sector by pointing
out some necessary elements needed for future planning processes.
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Introduction

New forms of organisation and production, the development in transport and mobility and the
rise of information technologies have resulted in an intense time-space compression, allowing
new experiences of space and time (Harvey, 1989). People on the earth are not only space tra-
vellers, but also time travellers (Bell, 1997). This metaphor reflects well on the fact that the travel
industry is currently taking the next step forward towards the future.

Harvey’s (1989) time-space compression involved a marked increase in the pace of econo-
mic and everyday life and a phenomenal acceleration in the movement of information and ca-
pital. This intensification is encapsulated as “capitalists are seeking to overcome the barriers
of distance and quicken the circulation time of capital to sustain profits” (Mowforth & Munt,
1998, p. 27). It is often presented with crises of presentation and capital accumulation leading
towards postmodernism, which helps to encapsulate the profound, slowly emerging cultural
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changes. Those experienced changes are rooted in everyday life and cannot be ignored (Harvey,
1989). The middle classes in particular are no longer only significant as cultural intermediaries,
but also heavily represented in political alignments concentrating on issues such as the environ-
ment and sustainable lifestyles.

For example, the trends in adventure travel have blurred the boundaries between adventu-
rous activities and tourism (Beedie & Hudson, 2003). Mountain climbing, previously practised
only by the experienced elite, now shares the same place with holidaymakers attending a guided
and safety-checked experience. Space has previously been accessed only by trained astronauts and
scientists, not by ordinary tourists watching the planetary movements.

Tourists’ desire for unique and challenging experiences has been one of the driving forces be-
hind the demand for public space travel, pushing for the development of a new adventure tourism
sector entering a virtually untouched new space. Developing a space tourism industry is paradoxi-
cally at variance with current trends in environmental protection and sustainable development goals
in the tourism industry. This article concentrates on sustainable planning and development for fu-
ture space tourism and analyses, on the grounds of different sustainable development theories, the
ways of operating available for space tourism to become a sustainable form of tourism in the future.

Space tourism

With the exploratory nature of man, the earth is no longer an adventurous enough place for
some experienced tourists. Space tourism is a new sector of adventure tourism, which in the
near future will be fast becoming a new opportunity for experiencing the unknown. If space
tourism is able to reach the mass tourism phase, due to improved safety and decreased opera-
tion costs, a future space tourist will possibly only need minimal training to cope with the zero
gravity, but otherwise space travel itself will become no different to current aviation.

According to Carter, Garrod, and Low (2015), space tourism is related to extraterrestrial
phenomena involving a wide range of space-related travel. The typology of space tourism con-
sists of terrestrial space tourism, atmospheric space tourism and astrotourism (Carter et al.,
2015). Terrestrial space tourism involves specific space tourism sites on the earth, for example
tours of the space facilities at the Kennedy Space Center (USA), and non-site-specific space tou-
rism consisting of virtual gaming environments, space movie-related travel and eclipse tours.
Atmospheric space tourism currently involves high-altitude jet flights up to 20 km with Russian
MIG flights and weightless flights offered by the Zero G corporation. Astrotourism, in turn,
takes place both in in-earth orbit and beyond earth orbit. According to Carter et al. (2015), ter-
restrial space tourism is quite well established with visits to space attractions and launch sites,
while astrotourism, so far, has been restricted to a handful of wealthy elite trips to the Interna-
tional Space Station.

However, according to Davenport (2015), the breakthrough for starting commercial astro-
tourism is closer than ever before. Virgin Galactic is introducing suborbital flights up to 100 km
and Space Adventures trips to the International Space Station up to 350 km. These both operate
inside the in-earth orbit. Lunar and Martian voyages are not yet available, operating beyond the
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earth’s orbit, but Google has set a special Lunar X price award to financially encourage private
companies to make the first move towards them (Google Lunar X Price, 2017).

The first space adventure tourist paid over 20 million dollars for his orbital adventure de-
parting from Russia. However, if space tourism reaches the mass market phase the estimated
cost will drop to 2,000 dollars per trip, making space tourism affordable to many travellers.
Weaver (2005), however, argues that the majority of new destinations never reach the mass
phase, and if the cost does not rapidly decrease, this may be the case for the space tourism
industry as well. In the near future, space tourism is expected to become a multi-billion dollar
business targeting engineers, scientists and entrepreneurs as well as the general public.

In 2004, newly established space tourism companies were given an extended learning period,
which allowed them to develop their rockets and space vehicles without federal regulations in the
USA. The Congress even hailed the passage of the Space Act preventing the Federal Aviation Admi-
nistration from stunting the growth of the industry and paving the way for entrepreneurs and bu-
sinesses (Davenport, 2015). In Europe, even fewer commercial space companies have been formed.

In June 2017, the Queen of England spoke about the development of spaceports in the UK. The
ports could function as bases from which both the paying public could be launched into space and
suborbital flights could be taken, reducing the flight time drastically between the cities of the wor-
1d. The British government’s commitment to becoming an attractive place for commercial space
flights will eventually allow more space research to be accomplished (Rincon, 2017). The Arctic
city of Kiruna in Sweden already offers a spectrum of space-related operations and competences,
providing an existing hub for ground stations for launching satellites — and possibly also a base for
European commercial space flight activities in the future (Spaceport Sweden, 2017).

The important question now is how this growing industry should be regulated. Could this
be the start of something similar to the beginning of the aviation industry, making space travel
possible even for the masses? So far it has been difficult to regulate something that has not yet
been fully understood. However, according to the president of the Commercial Spaceflight Fe-
deration, Eric Stallmer (2015): “The future legislation should expand the American experiment
and environment that led to only pioneer railroads, automobiles, and planes, but to turn these
technological advancements into sustainable businesses” (Davenport, 2015).

Sustainable space tourism?

According to Fawkes (2009), the idea of space tourism is opposed by a large part of the
sustainable development industry, because the creation of a space tourism industry is working
against current sustainable tourism trends, where sustainability actions provided by different
industry operators and slow-travel movements have become trendier than ever. The risks of
the space tourism industry must be mitigated from the start by introducing sustainability into
operations and systems and making the case that space is a vital part of sustainability.

Tourism interacts and overlaps with a range of other policy areas such as transport, regio-
nal development and environmental management. According to Dredge (2015), the policies and
actions aimed at implementing sustainable space tourism should therefore be situated within a
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broader policy framework of which tourism is only one component. Regulations for the tourism
industry are often a combination of many sources and an effective partnership and rapport
between these governmental sources will impact on the future sustainable formation of space
tourism (Mowforth & Munt, 2015). Sustainable tourism suffers from a theoretical fragility, not
only calling into question its universal applicability, but also leading to a specific focus on tou-
rism resource conservation and protection. However, Sharpley (2015) claims that sustainable
tourism development has failed to fulfil expectations and even acted as a barrier to development
as a result of its theoretical weakness.

According to Carter et al. (2015, p. 457), similarly to adventure tourism, “space tourism pre-
sents an important philosophical challenge that can be harnessed for sustainability, forcing
participants to consider their place in the universe, relationship to other beings, and especially
concepts on time”. The sustainability discourse itself includes assuming objectivity towards en-
vironmental issues and the intellectualisation of travel. Sustainable development for space tou-
rism may at first appear to be an impossible task to accomplish due to the elements commonly
associated with both tourism and space travel as trendy practices in tourism concentrate on
keeping nature and destinations as untouched as possible (Mowforth & Munt, 2015).

Traditionally, tourism development and tourist activities have become sustainable when
a business is not only concerned about its economic success, but also considers environmental
and social aspects as part of its activities. In space tourism, there are social sustainability issues
present; for example, the industry has targeted the wealthy elite, the cost of the trip acting as
the discriminating factor. Also, from the planning point of view, the location of the launch sites
has an impact on the locals.

Nowadays it is a major business risk not to include sustainability in the business model as it
can cause market perception risk, regulatory risk and social pressure risk. According to Fawkes
(2009), in space tourism, the forecasts for economic revenue are $100 billion by the year 2030
and $1 trillion by 2060. Therefore it would be a costly miscalculation not to include sustainable
planning in different aspects of space tourism, as the industry is only beginning to form itself
and establish the rules of action.

Space tourism will intrude into completely new space, possibly leaving orbital debris and per-
manent infrastructure behind. One rocket launch uses vast quantities of natural energy and the
economic cost at the current pioneering stage is enormous for all the parties involved. According
to Bradbury (2010), the particles of black soot emitted by spacecraft can impact on the surface
temperature of the earth and the launch of a spacecraft may leave black carbon particles that will
stay in the stratosphere for 10 years. Space is already colonised by satellites and other measuring
equipment providing support for daily life on earth, hence there have been negotiations regarding
co-operation in taking new satellites to space by using the vehicles designed for space tourism.

Virgin Galactic, Blue Origin and SpaceX are currently the pioneers and industry leaders in
commercial space tourism. Elon Musk, who is the entrepreneur behind the Tesla electric ve-
hicle, is responsible for SpaceX, and Richard Branson, who already owns the sustainably opera-
ting Virgin transportation chain, is responsible for Virgin Galactic (Human Spaceflight, 2017).
There is a large chance that they will include similar sustainable and green attitudes in their
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space company operations. For example, SpaceX has already achieved the world’s first reflight
of an orbital class rocket in March 2017, which represented a historic milestone in rapid rocket
reusability (SpaceX Updates, 2017).

Blue Origin will operate using the launch pads at the Kennedy Space Center and Cape Ca-
naveral, using the same physical space that was once exclusively the government’s domain.
Their rockets have been designed so that the booster stage, which is the most expensive part of
the rocket, can be recovered and reused, instead of being dropped into the ocean (Blue Origin
Technology, 2017). At the governmental level, the National Aeronautical Space Agency (NASA)
has already adopted a more sustainable approach to space flights in the earth’s orbit by develo-
ping mitigation standards aimed at reducing orbital debris (Sustainability 101, 2017).

Tourism planning

Tourism planning is about predicting and requires some estimated perception of the future
(Gunn, 1988). Gunn (1979) was one of the first to define tourism planning as a tool for destina-
tion area development. Getz (1986) classified it as predominantly a project based on solving a
problem. According to Dredge and Jenkins (2011), planning and policy research has quite re-
cently developed from the growing influence of critical research approaches and post-discip-
linary perspectives focusing the attention on explaining tourism planning processes.

According to Hall (2007), there are five traditions in tourism planning: boosterism, an
economic-industry-oriented approach, a physical/spatial approach, a community-oriented ap-
proach and a sustainable approach. The physical/spatial approach, where tourism acts as a divi-
sion of space allocating specific activities to specific areas, and the sustainable approach, where
the provision of long-lasting and secure livelihoods reduces resource depletion and environ-
mental degradation, could in particular present suitable features for sustainable space tourism
planning. This is because the sustainable approach offers tools for a sensible development of a
new industry right from the beginning and the physical/spatial approach concentrates on the
activities taking place in specific areas, such as building up a spaceport hub.

In the Western developed economies, the approaches to tourism planning and policy are
linked to profound changes in ideological and socio-political landscapes. Governments offset
their responsibilities through commercial agreements with external providers, such as corpo-
rates with financial power (Dredge & Jenkins, 2011). The discourse itself includes assuming ob-
jectivity towards environmental issues and the intellectualisation of travel.

The interdependence among humans through the protection of set values and the para-
digm change in its relation to nature need to be taken into consideration (Helne & Silvasti,
2012). According to Salonen (2010), it is important to acknowledge the importance of natural
politics and decision-making in evaluating their environmental, social and cultural impacts.
The legislation and management plans for space tourism are just forming, thereby providing a
perfect opportunity to plan the rules and practices to meet sustainable criteria.

There are existing development models for sustainable development and planning in tourism
research literature. In Butler’s (1980) Tourism Area Life Cycle model, the number of tourists can
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be measured against the rejuvenation or decline of the destination. The steps include exploration,
such as the discovery of the destination, moving on to involvement, development and consolidati-
on of the destination. After the stagnation stage, the destination typically rejuvenates or declines.

In space tourism, the number of tourists, as measured in Butler’s (1980) Tourism Area Life
Cycle model, will not automatically reflect the success of “space” as there are certain limitations
regarding reaching and living in the destination. Access to space can currently be accomplis-
hed by a space vessel designed for transporting a limited number of people. The success of the
destination in this case is more bound to the favourable political and economic climate that
enables investment in technological solutions, providing access to, and ensuring suitable living
conditions in, space, than to the interest in the destination itself.

The involvement stage is bound up with the future global legislation set for space explora-
tion. If the trends become in favour of privatising parts of space and letting private companies
have access to areas previously considered a common treasury, such as building infrastructure
on the surface of the moon, then the development stage of space tourism may increase rapidly.
To enable the building of the infrastructure, suitable future technological discoveries are an ob-
vious necessity, and environmentally friendly ways of operating should play an important part
in this technological planning process. The current pioneering stage provides an opportunity to
plan for, and focus on, controlled sustainable alternative tourism, which could at a later stage be
expanded to the concept of sustainable mass space tourism.

The methods of access, cost, built infrastructure, technological solutions and safety factors
all have their impact on the consolidation of space as a destination. If all the targets related to
these factors are successfully met, space as a destination may even reach the stagnation stage,
where the original facilities become old and run down, leading space as a destination either to
rejuvenate or decline.

Saarinen (2014) questions the meaning of a decline or new cycle of rejuvenation in the de-
velopment of a tourist destination, and whether it is just the result of internal practices or the
outcomes of development actions. The attempt to follow the regional development discourses
for space tourism creates an obvious challenge as space is a vast concept and not a traditional
destination with characteristic landmark features to guide the implementation processes. Ho-
wever, learning from the examples of the successfully completed rejuvenation cycles in some
environmentally fragile areas, such as Arctic towns, could lead to the creation of some tools that
are needed for future scenario planning for the development of space tourism. Ma and Hassink
(2013) similarly claim that new evolutionary perspectives on tourist destination development
should focus on analysis of the changing characteristics of, and especially the underlying rea-
sons for, destination development in a changing operational environment.

Ways of operating for sustainable tourism planning

It is essential to establish some guidelines on how to operate in an environmentally friendly
manner in order to preserve the long-term health of the environment and untouched areas.
According to Becken (2015), environmental assessments should always be undertaken prior to
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any development of tourism activities and projects. The resources of the area, including local
people’s considerations, should be highlighted in the framework of sustainable tourism plan-
ning to achieve satisfactory results in the development area. Absence of planning or short-term
planning, which does not anticipate a sustainable future, could result in serious inefficiencies.

The knowledge gained from reflective practice and attention to ethics and values has sti-
mulated critical theoretical developments in sustainable tourism planning. For example, the
framework of Dredge and Jenkins (2007) for understanding tourism policy and planning pre-
sents a conceptual analysis of tourism planning and public policy. The framework treats the
developing knowledge of tourism policy and planning as an iterative process and includes the
institutional context, issues, drivers and influences, actors and agencies, and policy dialogues
as essential elements in understanding policy making (Dredge & Jenkins, 2011).

Wilkinson (1997) proposed that strategic thinking should be incorporated into planning as a
definition of continual processing of external and internal information and adjusting to changing
situations. Sustainable planning is increasingly becoming a requirement in the tourism industry
and importance is given to research designed to model a sustainable tourism future (Mojic & Su-
sic, 2014). To enhance sustainable planning for future tourism, more research tools need to be
created to assist in the future planning process. In the tourism industry, there are already existing
environmentally sustainable schemes consisting of a wide range of measurements. The question
is: how could these assist the future development of sustainable space tourism?

A Sustainable Future Planning Framework (Figure 1) could assist in foreseeing the likely
implications of human actions and their impacts on future sustainability and in creating fea-
sible possible futures. Similarly to other tourism planning models, it provides forward-looking
planning and identifies the principal elements of sustainable development. The framework in-
dicates that “sustainability, planning, weak signals and future scenarios” should act in synergy
with each other and hence formulate the future aspects of space tourism.

Figure 1. Sustainable Future Planning Framework.

governmental legislation operational actions
and action plans environmental
scientific assessments
understanding and indicators
modelling and alternative fuels

databases m

alternative future
planning

types of signals voluntary measures

tourism trends strategic global

technological innovations agreements
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Tourism planning and policy practice can be organised into five traditions — normative, pre-
dictive, procedural, descriptive and evaluative — offering a mixture of knowledge, methods and
analytical tools (Dredge & Jenkins, 2011, p. 14). The procedural tradition provides advice on how
to plan and manage tourism, placing the Sustainable Future Planning Framework under this
tradition, as it targets specific elements to act in synergy to achieve sustainable planning.

The Sustainable Future Planning Framework concentrates on the future sustainable plan-
ning of a futuristic subject, such as space tourism. In the framework, the “planning” involves
governmental legislation and action plans, scientific understanding, as well as modelling and
databases. Space tourism could be viewed as an objective or political consensus resulting from
discussion among stakeholders (Rametsteiner, Piilzl, Alkan-Olsson, & Frederiksen, 2011). Tou-
rism planning and policymaking are also a result of the ideas, actions and collaboration of
diverse agencies and drawn from many disciplines including politics, economics and history
(Dredge & Jenkins, 2011, p. 14).

Duval and Hall (2015) introduced a development and planning discourse for future space
tourism and suggested that the critical questions in the policy implementation process should
include: “Who will be in charge of enacting global policy and governance, the future agreements
developed by the political and private sectors, and is there actually a mutual willingness to leave
some parts of space as tourism locations completely untouched?” (Duval & Hall, 2015, p. 451).

Butler’s (1980) Tourism Area Life Cycle model of destination development elements can
assist in the policy planning for space tourism as it clarifies the different stages of destinati-
on development, thereby acting as a guideline for the development process. Saarinen’s (2014)
considerations on the impacts of larger global economic situations and political relations may
also benefit the policy formulation; as the identity of a destination is a changing product of tran-
sformation, the postmodern values of tourists and the current sustainable goals of the tourism
industry have an impact on the policy planning processes.

Space tourism and sustainable development research may seem incompatible, but they link
in five different levels: operational, cultural, economic, resources and survival (Fawkes, 2009).
As defined in the Evolutional Tourism Planning Theory’s disciplines, such as “caution and kno-
wledge”, they can provide perspectives for the planning and development process of the space
tourism sector (Sharpley, 2015).

“Sustainability” in the Sustainable Future Planning Framework involves operational ac-
tions, environmental assessments and indicators as well as alternative fuels. There are already
existing sustainable operation examples available within the tourism industry as it is nowadays
a major business risk not to include sustainability in the business model. For example, the avia-
tion industry practises sustainable planning by concentrating the focus on a more energy-effi-
cient fleet and voluntary carbon offsets paid both by the industry and the customer (Broderick,
2009). Many space tourism operators also recognise a travel career ladder, known as “Steps to
Space”, whereby lower-order activities may develop a travel interest that may be capitalised on
in future behaviour towards costlier forms of space tourism.

According to Weaver (2005), indicator-based sustainable tourism strategies are complicat-
ed due to the actual process of selecting, measuring, monitoring and evaluating a set of relevant
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indicators. Future tourism, including space tourism, will contribute even more emissions and
therefore there are indicator-based international agreements, such as the Kyoto Agreement
(2013) and Paris Agreement (2015) on climate change, aimed at strong governmental actions to
reduce these global emissions.

According to Carter et al. (2015, p. 457), there is ongoing research on alternative fuels, such
as rubber-base propellants, in the space tourism industry that may lower the impact of the emis-
sions. Becken (2015, p. 164) suggests that there is a strong need for purposeful integration with
the disciplines of transportation research and engineering to develop more renewable energy
technologies and fossil-fuel-free efficient transport systems. The focus should be on sustainable
science and this is to be achieved by understanding the sociology and psychology of the new
types of tourism behaviour. Future spaceship models could, for example, operate by using re-
newable fuels or solar power.

“Weak signals” in the Sustainable Future Planning Framework include the types of signals,
tourism trends and technological innovations. In generative dialogue about the future, as well
as adaptive planning, the continuous transformation is not focused on what already exists, but
on what is emerging. According to Smyre and Richardson (2015), weak signals are emerging
ideas, intentions, discoveries and innovations that are not yet trends, but have the potential
to impact on local areas within three to five years. They have certain characteristics such as
surprise, visionary discoveries and acceptance of the trend through learning and developing
(Coffman, 1997).

Uskali’s (2005) theory of weak signals distinguished four types of weak signals, including
“feeling, uncertain, almost certain and exact” signals. Recently in space tourism there have been
some technical development problems in the implementation process, but those have been sol-
ved as they have appeared. As the infrastructure for space tourism has now been created, the in-
dustry has passed “the feeling and uncertain” stages and is heading towards “the almost certain”
one as most of the infrastructure needed is now available for passenger usage. Weak signals
therefore suggest that sustainable research and indicator forming to assist the policymaking
process urgently need to take place to ensure a sustainably sensible beginning for this new tou-
rism sector.

The space tourism industry has been developed as a reflection of current adventure tourism
trends. Even though the idea of the creation of space tourism is working against the current
sustainable trends, the implementation of the industry could be even more towards the trans-
modern eco-luxury. There are already actions practised by other tourism sectors, such as avia-
tion, to make even a small step of the process more sustainable and environmentally friendly.

Space tourism is in the wave of current trends in technology among electric cars and in-
novative start-ups. The space race decades ago had already let the public benefit from diffe-
rent technological innovations developed for both the astronauts and the inhabitable space
stations. Future space vessels may provide sessions enabling more comprehensive research to
inform the design of experiments regarding the longer-term physiological changes due to space
flight. These discoveries could eventually help the human species to colonise the Moon or Mars
(Caplan, Winnard, & Lindsay, 2017). SpaceX has already started to develop a habitable Dragon
capsule to take tourists around the Moon.
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In the Sustainable Future Planning Framework, “future scenarios” involve alternative fu-
ture planning, voluntary measures and strategic global agreements. According to Kahn (1965),
future scenario planning is a strategic planning method that can be used to make flexible long-
term plans. Pauwels and Berger (1964) defined contractual futures of impossible possibilities to
be part of the planning scenarios as there could be four generic alternative futures leading to
continued growth, collapse, society discipline or transformative scenarios. The future scenarios
could, for example, involve sustaining values to avoid a collapse and planning for radical opti-
ons, such as the development of space colonies.

In the space tourism sector, there are already some voluntary measures being taken, for
example, to ensure operational-level security, as well as global agreements, such as the Paris
Agreement (2016) on climate change, to be followed. However, there needs to be a further legal
framework to decide on the most prominent issues, such as the definition of outer space and
the demarcation of a boundary between outer space and airspace, which is currently governed
by different legal regimes, but not commonly agreed upon. Space tourism will be a private sec-
tor participator in the space environment besides the previously exclusive national and milita-
ry usage, causing many legal issues to be resolved quickly or alternatively voluntarily pursued.
These issues include, for example, voluntary guidelines for space debris, equitable access and
the use of the Geostationary Orbit commonly used by communication satellites, a mechanism
for settlements of disputes and a regulated flow of technologies (Sharma, 2011).

The Sustainable Future Planning Framework will be subjected to empirical research by the
author within the next few years. In a hermeneutically oriented mixed-methods research de-
sign, both qualitative and quantitative data on space tourism will be gathered and analysed.
In order to provide in-depth understanding of this new phenomenon and to strengthen the
theoretical framework, five space tourism professionals will be interviewed. To engage space
tourism professionals in the discussion on sustainable space tourism development, a Delphi
technique panel questionnaire will be completed with approximately 20 participants. Finally,
a detailed quantitative questionnaire will be targeted at a wider audience of approximately a
thousand people to gather data on the public opinion of space tourism. The findings will as-
sist in formulating in-depth knowledge of this new tourism industry sector and introduce new
perspectives on achieving a sustainable future in space tourism.

Conclusion

This article has explored sustainable ways of operating in relation to space tourism. The focus
was on environmental sustainability, however the aspects of economic and social sustainability
were also given some consideration. Forecasting the future is always uncertain, but with an
active attitude the future development of this new adventure tourism sector can have a purpo-
se-built focus. The attitude can be critical, but also adaptive by developing different scenarios
and taking actions in relation to predicted consumer megatrends. As a new phenomenon often
starts with almost science fiction-style idea creation followed by elite awareness, the mass will
eventually follow.
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For decades, aviation has been the main pollutant of the tourism industry by causing various
environmental impacts, such as CO2 emissions. The space tourism industry will increase these
levels drastically if the current energy sources remain the same. Currently, to reach earth orbit, a
rocket must accelerate over 20 times faster than the cruising speed of a passenger jet using energy
that rockets carry in the form of propellants. The sustainable actions accomplished with other
substances will simply not be enough to justify the emissions caused by space vessel launches.

There is ongoing research on alternative fuels that would have an enormous impact on the
amount of emissions created by space tourism. By finding the most energy-efficient and recy-
clable way of operating, space tourism companies can eventually start to introduce this new way
of travelling to the mass tourism market. Meanwhile the sustainable planning in space tourism
should concentrate on a “cradle to grave” life design, planning the ground-based facilities with
a sustainable approach and operating all functions as efficiently, in terms of energy and resour-
ces, as possible.

As tourism was originally seen to coexist with its environment, the research models con-
centrating on new resources and survival planning are able to open up new environment-based
discussions in the space tourism discourse. Similarly to Butler’s (1980) Tourism Area Life Cycle
model, the Sustainable Future Planning Framework, introduced in this article, can be used to
assist the process of future destination development. The framework acts within the procedural
tourism planning tradition of targeting “sustainability, planning, weak signals and future sce-
narios” to act in synergy to achieve sustainable future planning.

In the Sustainable Future Planning Framework, “planning” involves governmental legis-
lation and action plans, scientific understanding as well as modelling and databases. “Sustai-
nability” involves operational actions, environmental assessments and indicators as well as al-
ternative fuels. “Weak signals” include the types of signals, tourism trends and technological
innovations, and “future scenarios” involve alternative future planning, voluntary measures
and strategic global agreements.

For example, weak signals emerge from the postmodern lifestyle behavioural trends or
from the new technological discoveries and inform processes to adapt a different future. The
infrastructure needed for the start of the commercial space tourism industry is in an ongoing
development stage and at this stage it is still possible to influence the sustainable values and
actions to be included at all operational levels. Over the next few years, there will be more
mixed-methods research to come with a view to introducing new perspectives to achieve sus-
tainability in space tourism and to update the elements possibly lacking from the Sustainable
Future Planning Framework.

Sustainable planning for space tourism is challenging as it currently has an image as an ad-
venture tourism activity for a small number of super-rich people, whose motivations for space
travel may be far from environmentally conscious actions. There is therefore a need for critical
thinking about whether space tourism will ever have the potential to become sustainable des-
pite the possible efforts made. Would future space tourists, for example, be willing to pay more
for their ticket if space tourism companies offered environmentally friendly options to support
their long-term sustainable ways of operating?
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Future thinking, project management skills and dealing with complexity and uncertainty
are some of the major competencies required for governing sustainability. Controlled tourism
development requires special organisational structures and regulations, and governance, cul-
tures and resources influence the decisions made regarding the space tourism sector at both
local and global levels.

Webber (2013) claims that space tourism represents an idealised experiment for internatio-
nal and domestic policy implementation, as it reflects an opportunity, to discover whether the
private and public valuation of an environment can coexist and simultaneously generate some
profits, such as measuring externalities, from the development of a fragile environment from
the early state. To enhance sustainable planning and development, the space tourism industry
should adopt a long-term perspective for short-term actions, and simultaneously consider dif-
ferent policy domains at multiple levels and embrace pragmatism as well as critical thinking.
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