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Executive Summary 
As any business, ski resorts need to innovate continuously in order to survive. This need is now 

becoming particularly pressing due to the challenges posed by  physical impacts of climate 
change on the one hand and regulatory and legal obligations related to climate change 

mitigation on the other.  Successful innovation management will ensure that ski resorts do 
not just survive, but create value for their businesses and for their customers.  

This short guide to creating value from low carbon innovation will introduced the most 
important aspects and tools to consider when a ski resorts wants to innovate. Tools such as 

PESTEL and SWOT will be introduced in order to facilitate a sound understanding of the status 
quo of a ski resort and identification of its innovation needs.  

In order to carefully plan for an innovation all implications on the supply-side and customer-
side need to be understood. The value chain analysis can help with this  this will then help to 

crystallise the value proposition. The five forces of Porter1 help to fine-tune the innovation 
and its market entry. Green or sustainable procurement can play a powerful role in fostering 

innovation and the most important aspects will be introduced.  
Throughout the examples from SMART ALTITUDE pilots illustrate what innovations in ski 

resorts are possible and appropriate while also providing an understanding of barriers  

encountered and various contextual factors which allow for successful implementation of 
innovations. 
 

  

  

                                                 

1 Porter, M. E. (2008). The five competitive forces that shape strategy. In Harvard Business Review - HBR's 

Must-Reads on Strategy (pp. 25-40). 
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Introduction 
 

The reason many companies are constantly pursuing innovation is the need for continuous  
growth by increasing their performance 2. Two main types of activities can be found in 

organizations: exploration which can be defined as searching for new knowledge whereas 
exploitation can be defined as extracting the most payoff from existing knowledge3. Often a 

business or organization may only focus on just one of these. However, exploration in itself 
does not necessarily generate returns and can only be sustained relying on external funding 

sources sustain (e.g. grants). Relying on exploitation entirely on the other hand harbors the 
risk of a business being obsolete as it is outperformed by a competitor who explores and 

subsequently exploits more powerful and valuable knowledge asset. Businesses therefore 
need to embraces both of these actions.  

Ski resorts typically have been relying rather similar business models and value propositions 
for a long time. They do not face the same competition as for example technology companies, 

who are constantly being challenged by new internet offerings or start-ups. In the absence of 
such competition, existing ski resorts traditionally did not need to spend much effort in 

innovation4. 

Mountain resorts and in particular ski resorts are facing particular pressures to innovate, as in 
the longer term the current way of operating these resorts is threatened by climate change. 

Even though some cynics may mainly see it as marketing trend, global warming is a major 
threat for the future of humanity. It also heavily affects the climatic evolution of the 

mountain areas, with less snow and milder winters. Some low-altitude resorts are already 
threatened by closure.   

 
At high level, there is a strong need for ski resorts to be innovative in order to persist, both as 

tourism destinations and functioning local communities. Two key aspects can be defined: 
- The need to counteracting the effects of climate change with less predictable and less 

plentiful snow conditions, but also increased probability of severe weather events  
- The need to sustain the livelihoods for local mountain communities. 

There are also a number of more tangible practical issues driving innovation to name but a 

few: 
- Energy costs and water costs associated with snow making and accommodating 

tourists are high and may increase. 

- Traffic flows resulting from ski tourism can be disruptive to both locals and the visitor 

experience. 

                                                 
2 E.g. Chesbrough, H. W. (2007). ‘Business model innovation: It’s not just about technology anymore’, Strategy 

and Leadership, 35: 12-17; Johnson, M. W., Christensen, C. C., and Kagermann, H. (2008). ‘Reinventing your 

business model’, Harvard Business Review, 86: 50-59. And others 
3 March, J. G. (1991). ‘Exploration and Exploitation in Organizational Learning’, Graduate School of Business, 

Stanford University. 
4 Cabani, A.P. (2015) Master Thesis: Innovating Ski Resorts’ Business Model through a human centered 

approach, Lausanne 
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- Competition with other resorts mean that attractivity and image have to be 

continuously maintained and improved, be it by updating aging infrastructure or 

responding to increased climate change awareness. 

Snow is the main asset for ski resorts.  Yet it can be expected that the amount of snow in the 
Alps will be 30 percent less towards the end of the century, even if the efforts of achieving a 

2-degree warming limit were successful, on the current trajectory it may be 70% less.  Resorts 
below 1200 m are especially threatened5. Two distinct approaches need to be considered:  

 
1) Resorts need to do their best to reduce their GHG-emissions in order to safeguard 

their own interests, by lowering the energy consumption through better control and 

management and developing local capacities of green energy. 

2) Resorts need to prepare for the likely changes in climatic conditions to future proof 

their local communities and economic interests. This in turn means to optimise 

artificial snow making where temperatures allow on the one hand and on the other 

hand, reducing their reliance on skiing by diversifying resort activity towards all-

season attractivity. 

This document will mainly focus on the first aspect and show a pathway for resorts to benefit 
from endeavours in this direction by creating value through low-carbon innovations. 

There are many required technical solutions and precedents and good practice examples of 
organisational change which are ready to be transferred to mountain resorts.  However, while 

these solutions may no longer count as innovations, even the integration of solutions which 
are already mature and proven in other context will require organisational innovations to 

adapt them to the specific conditions in ski resorts. Hence, this document intends to provide 

a roadmap for mountain resorts to innovate, by guiding them through a process of status quo 
analysis, identification of innovation requirements and aspects to be considered when 

developing innovations. There is some evidence that procurement can be a cost-effective 
instrument to trigger innovation, especially as and when public bodies are involved. Hence 

this topic is covered, too.6  Based on a qualitative questionnaire survey undertaken, prior to 
compiling this document, the examples from SMART ALTITUDE pilots provide illustration as to 

what innovations in ski resorts are possible and appropriate while also providing an 
understanding of barriers encountered and various contextual factors which allow for 

successful implementation of innovations. 
 

 

                                                 
5 Marty, C., Schlögl, S., Bavay, M. and Lehning, M. (2016) How much can we save? Impact of different emission 

scenarios on future snow cover in the Alps , The Cryosphere, 11, 517–529, 2017 https://doi.org/10.5194/tc-11-

517-2017 https://www.the-cryosphere.net/11/517/2017/ accessed Feb 2020 
6 Aschhoff B., W. Sofka (2009), “Innovation on demand – Can public procurement drive market success of 

innovations?”, Research Policy 38 (2009), pp. 1235–1247, Elsevier 

https://doi.org/10.5194/tc-11-517-2017
https://doi.org/10.5194/tc-11-517-2017
https://www.the-cryosphere.net/11/517/2017/
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PART 1 - CHALLENGES MEET INNOVATION 
 

 
 

1. Challenges for Mountain Resorts – Drivers for Innovation 
The overall situation set out in the introduction is reflected in a number of typical challenges 
now faced by mountain resorts, which go beyond the aforementioned threats to snow. These 

combined provide strong drivers for innovation in order to future proof resorts. The 
challenges faced by the SMART ALTITUDE pilots are typical for many ski resorts and can be 

summarised roughly as changing local climate with associated energy and water challenges, 
the resulting need to adapt or diversify, competition with other ski resorts, local and regional 

policies and targets, the need to address the global climate crisis. SMART ALTITUDE pilots 
consider competition with other ski resorts the most important driver. However, innovation 

is also often driven by the  personal motivation of some individuals or by innovative companies 
proactively promoting their solutions. 

All of these drivers put together reveal a need for sound long-term planning in order to 
safeguard the long-term wellbeing of local communities. This requires a change from short-
term thinking and innovative approaches. Low carbon innovations play an important role in 
this context. 
 

1.1. Typical Ecological Challenges in Ski Resorts 
Though not stated as important drivers by the pilots there are a number of typical ecological 

threats and challenges faced by ski resorts: 
- Ecological and environmental issues arising from tourism: loss of bio-habitats, loss of 

eco-systems services provided by these,  

- increased risk of landslides through deforestation and increase of severe weather 

events 

- impacts on water management due to snowmaking 

- impacts resulting from transportation needs: traffic jams, traffic chaos, disorderly 

parking, air quality, noise 

 

1.2. Competition amongst Resorts and Growing Demand for Green Resorts 
The Smart ALTITUDE resorts are generally some of the most popular and well- known ski-areas 

in their respective regions. Their aim is to maintain and capitalise on this competitive 
advantage.  
Madonna di Campiglio’s strategy is to provide high-quality ski-slopes and ski-lifts with perfect 
snow conditions during the whole season. This requires modern infrastructure and dynamic 
management supported by real-time data. 

Similarly, Verbier sees the need to keep investing in ski lifts and slopes (snow cannons, 
groomers, etc) in order to maintain its attractivity and its competition advantage. Nowadays, 

the importance of “greenness” has become very important in this regard. 
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Similarly, some resorts have to adapt to growing demand – Krvavec is very popular, as it is 
somewhat less expensive than many competitors. The destination has not enough 
accommodation to meet demand, so the plan is also to increase accommodation capacity. 
Furthermore, a new 6 chair lift with two new slopes on Jezerca together with 1000 car  
parking spaces are being planned. 
All SMART-ALTITUDE pilots report a growing awareness of environmental and climate change 
related issues amongst tourists and the demand for green resorts. Climate change has become 
a trending topic, which drives the top management of ski resorts to become interested in 
innovation and sustainability both as an operational matter as well as a marketing tool to 
promote their resorts to “green” customers. 
 

1.3. Climate Change Adaptation  - Energy and Water Challenges 
All Smart Altitude Pilots  experience the lack of natural snow at times, due to changing 
weather condition and rising temperatures while wanting to extend the skiing season. 

Hence, they needed to look for alternative solutions such as artificial snowmaking to 
guarantee a longer ski-season, which however, brings its own challenges.  

The snow-making process requires high energy and water. Especially the water consumption 
can impact on local water management and ecosystems along water bodies, if not carefully 
managed to ensure an optimal and sustainable use. It also faces competing uses from local 
agriculture. 
 

1.4. Concern for the Local Community  
Most mountain communities are extremely dependent on tourism activity, which brings 

financial resources and seasonal employment. This in turn can result in a number of challenges 
such as  

- Competing interests for land-use between agriculture, eco-system services provided 

by forests and skiing/ tourism 

- Foreign investors into tourism influencing or dominating local agendas  

- Dominance of seasonal workers in tourism, who will not feel responsible for the local 

area 

- Rising property prices driving out locals 

- Lack of job opportunities beyond tourism driving out the younger generation 

Nevertheless, it is of the outmost importance to protect the local permanent population from 

the economic risks of a decrease in resort activity, which may result from climate change. This 
threat is also an opportunity to reconsider the economic model of mountain areas, i.e. 

decoupling income streams from tourism by developing full-time jobs and year-round 
activities, e.g. through local green-energy initiatives, short cycle farming and new services for 

the local population. Resorts and their surrounding communities can be future proofed if the 
local population is supported in managing and taking charge of the sustainable development 

of their community and territory.  
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1.5. Local and Regional Policies and Targets  
Ski resorts are affected by the agenda of the local authority area and region they sit in. Driven 
by initiatives such as Covenant of Mayors as bottom-up movement or by top-down targets of 
national governments and the EU, more and more authorities have set their own targets 
regarding GHG-reduction or other environmental impacts.  
For example, the Municipality of Bagnes (CH) to which Verbier belongs, is a “Cité de l’énergie”. 
This means it has defined objectives in terms of renewable energy production, reductions of 
energy consumption and greenhouse gas emissions.  The label confirms that the municipality 
has implemented an energy policy and climate policy which are both coherent and pragmatic. 
The label concerns six sectors which are: Spatial planning, Municipality Buildings and 

installations, supply and decontamination, mobility, internal organisation and communication 
and cooperation. In 2018, Bagnes reached the score of 66%. In a next step, the ski resort of 

Verbier will be brought in line with the scheme and actions regarding low-carbon policy will 
be taken. 

New legislation in the Swiss Canton of Valais is going to be set in place regarding large 
customers, such as ski resort operator, to oblige them to organise and plan actions in order to 

reduce their C02. 
Therefore, the lift operator Téléverbier acts in an anticipatory manner in order to respect the 

new legislation. Furthermore, federal institutions or schemes (e.g. ProKilowatt, a swiss 
funding programme) support efficiency measures which reduce energy consumption. These 
motivate ski resorts and help them to invest in innovative technology. 
Since 2016, Téléverbier has a so-called Quality-Security-Environment (QSE) policy which is 
included in the company charter, stating that the company implements appropriate solutions 
to reduce the impact of their activities in the areas of electrical energy and fuel consumption 

and also that they commit to promote the cautious use of resources and the environmentally 

sound waste disposal. Smart ALTITUDE-Partner FBK will collaborate with Trentino Sviluppo 
and cable car operator Funivie Madonna di Campiglio in designing a medium-term strategy to 

reach the goal of “Zero-Emission 2026”. Starting with Smart Altitude, the strategy will target 
three main areas: energy efficiency, integration of renewable energy and CO2-emission offset. 

For example, the offsetting of CO2 emission will include a joint forest planting and 
conservation project with the nature park “Adamello-Brenta”.  

 

1.6. Personal Motivation of Influential Individuals 
Less of a challenge but all the more powerful as driver, both in Les Orres and Krvavec low-
carbon innovation is driven to a large degree by influential individuals and their vision and 

sense of responsibility for the area. In Krvavec it is the operator of the ski resort, in Les Orres 
it is the mayor. The latter is deeply concerned with the various problems threatening the 
future of mountain resorts and territories. Since 2015, the international OCOVA7  annual 
forum, which was created by the mayor of Les Orres in 2004, is held in Les Orres and totally 
focused on the mountain resort of tomorrow in all their dimensions: energy, mobility, all-
season attractivity, governance and model evolution.   
 

                                                 
7 https://www.ocova.eu/ 
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1.7. Innovative Companies Promoting their Solutions 
Similar to influential individuals at the client side, partners at the supply side can sometimes  
“push” innovations, rather than being “pulled” by demand. Supplier-Partners of resorts want 
to increase their business by proactively offering new solutions to their clients. For example, 
Madonna di Campiglio is collaborating with local start-ups (e.g. Energenius) to develop, 
implement and replicate the new technologies over the territory of Trentino. 

 

2. What are Low-Carbon Innovations for Mountain Resorts? 
It is not the part of the scope of this document to provide a comprehensive overview over low 

carbon innovations – much of these are covered in the other SMART ALTITUDE 
implementation models. This document concentrates on the processes needed in order to 

create value for mountain resorts from such innovation. Nevertheless, examples from the 
pilots and a brief overview will be provided over typical low-carbon innovations currently 

found in mountain resorts, in order to set the scene. The measures do not just address carbon 
emissions from energy but also the ability of ecosystems to absorb CO 2. 
 

2.1. Energy Management 
Good energy management is central to reducing carbon emissions and can be financially 

lucrative.  For example, in Les Orres’, integrated energy management system (IEMS) is a good 
example of the entire process of implementing an innovative solution. It was the first fully 

integrated solution set up in an Alpine resort to monitor, control and command all points of 
energy consumption of the resort operations (ski lifts, snow making, heating  systems of 

buildings). Although the technology is mature as far as sensors, energy automation, radio 
networks and data aggregation platforms are concerned, there was no off-the-shelve 

solutions available which was adapted to mountain resorts operations. Therefore, an 
innovative user-centric and co-creative approach was required to correctly define functional 

specifications matching the identified needs, then implementing the smart integration of 
technological building blocks, developing a data integration and analysis platform with user 

interfaces adapted to the business contexts. The developed system is flexible and constantly 
evolving to better fit new or changing needs. For example, control-command systems in the 

energy transformers are now powered by a combination of solar panels and batteries, so that 
it becomes possible to disconnect those transformers during the summer season when the 

equipment they power are not in use. This saves the energy related to core and copper losses 

of connected transformers. 
From an organisational viewpoint, the equipment introduction was accompanied by a staff 

training process, leading to an ISO-50001 quality approach. This shows that introducing such 
an innovation into the way energy consumption was being dealt with in the resort operations  

is related both to technical and organisational aspects.  
In Verbiers too, an integrated energy management system was implemented, which monitors  

the energy consumption for building heating and motors in real time. The platform can also 
interact with various systems such as temperature setpoint and it can send multiple alarms. It 

can also show the renewable energy potential of the ski resort. 
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In Madonna di Campiglio an integrated energy management system (IEMS) for the resort has 
also been implemented. It is a digital platform that collects and integrates real-time data from 
the mountain environment and skiing infrastructure. It monitors plant operation and the 
consumption of energy and water, generates reports, sends notifications and makes forecasts. 
The main goal is to use it as an integrated decision support system for environmentally sound 
decision making. In the IEMS, data is divided in 7 categories: electric grid data, snow 
production data, lake monitoring, snow grooming, weather, ski lifts and data related to skiers. 
The IEMS integrates 10 platforms: 2 new and 8 old monitoring systems.   
 
 
SMART ALTITUDE INNOVATIONS in LES ORRES 
In future, the IEMS implementation will be extended into a microgrid approach. It will 
integrate some major new points of energy consumption in tourism housing. It will also 
integrate the local green energy production which increases the resort’s energy autonomy. In 
fact, the Smart Altitude project in Les Orres has the main purpose of building a local energy 
pilot system model for further implementation in years to come. Because of the diversity of 
stakeholders (energy producers, public organizations, timeshared properties, properties in 
multiple ownership, private operators…), there is a need for regulatory evolution and 

innovative models allowing the creation of peer-to-peer energy community. The Smart 
Altitude project is an opportunity to identify, list and submit these needs to the relevant 

European and national decision-making institutions. 
 

 

2.2. Low-Carbon Technologies 
The range of low-carbon technologies, which can be used in ski resorts is vast – the below are 
examples from the pilot resorts, some are still at the feasibility stage: 

- Implementation of a heat pump for heat valorisation of motors to heat offices in the 

building nearby with an average COP of 6. 

- Replacement of old inefficient motors by new ones which are much more energy 

efficient  

- Replacement of a cable car lift motor by a new direct-drive system saving up to 20% 

of energy consumption. 

- Comprehensive energy strategy for a building consuming a lot of energy – 

cornerstones of the strategy are recovery of heat from a motor, PV solar panels for 

electric needs, wood fire burner for heat generation and eventually small-scale 

district heating for the buildings nearby. 

- Studying the potential of PV for ski-lifts and the use of heat-pumps using ambient 

heat for heating the snow-groomer workshop. The study will analyse the availability 

of renewable sources on site, the sizing of the technical solutions based on resource 

availability and user demand, the monitoring, the costs, and CO2 emission-savings. 

(Madonna di Campiglio) 

- Replacement of the heating system in cable car stations (Krvavec) 
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Measures found in other ski resorts include: 

- Energy recovery on the down-hill journey of rack-and-pinion railways (e.g. at 

Zugspitze, DE) 

- PV-installations which will compensate the energy used by lifts over the year. (e.g. at 

Wildkogelbahnen, DE, Europe’s highest PV-park at 2.100 m above sea level, which 

covers 75% of electricity used.  

- Replacement of large oil boilers with wood pellet boilers 

- Comprehensive building insulation programmes 

 

2.3. Snowmaking and Water Management 
As explained previously, it is artificial snowmaking which is responsible for the high energy 
and water consumption and resulting environmental impacts of ski resorts. Therefore, tackling 

improvement potentials in this area have to be prioritised above all else. 
In Krvavec a second much larger reservoir lake for snowmaking capacity for 100.000 square 

meters will be built in 2021 . It will have summer uses and can be used for preventing forest 
fires. The new lake will reduce energy consumption from pumps which currently have to refill 

existing lake several time.  
For snow making for Madonna di Campiglio Intelligent water monitoring was implemented on 

Lake Montagnoli. The activity consisted of installation of 2 floating devices with an array of 
temperature sensors. The sensors provided real-time data on the water temperature at 
different depths, water surface and weather conditions. The collected data supports the 
optimization of the artificial snow production process thus saving energy and water and 
recovering heat. 

Other measures found in ski resorts include: 
- Using precise forecasts  for seasonal snowfall and temperatures in order to optimise 

snow-making conditions8 

- Low-energy snow canons and lances, e.g. a snow lance not requiring a compressor 

(e.g. in Davos9) 

- Snow-farming: storing snow in cold spots and covering it with insulation material 

throughout summer which can be redistributed in the next season, reducing the 

need for snowmaking (e.g. in Kitzbuehel). 10 

- GPS-guided snow-management to optimise snow-thickness, which substantially 

reduces the need for snowmaking (Energy savings of 600 MWh/ year and water 

savings, e.g. in Kitzbuehel, AT) 

- Using snow lances in combination with a storage lake at higher altitude feeding the 

lances solely with gravity, eliminating the need for pumping. 

                                                 
8  http://prosnow.org/portfolio/le-projet-prosnow/    - accessed 28.02.2020 
9 https://www.deutschlandfunkkultur.de/kunstschnee-umweltfreundlichere-

schneekanone.1067.de.html?dram:article_id=275509   - accessed 28.02.2020 
10 www.snowplaza.de/weblog/7822-snowfarming/ 

https://www.dict.cc/englisch-deutsch/rack-and-pinion.html
https://www.dict.cc/englisch-deutsch/railway.html
http://prosnow.org/portfolio/le-projet-prosnow/
https://www.deutschlandfunkkultur.de/kunstschnee-umweltfreundlichere-schneekanone.1067.de.html?dram:article_id=275509
https://www.deutschlandfunkkultur.de/kunstschnee-umweltfreundlichere-schneekanone.1067.de.html?dram:article_id=275509
http://www.snowplaza.de/weblog/7822-snowfarming/
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- Combining snow-making infrastructure with a hydropower station, which provides 

power all year round (Rauris in Pinzgau, AT) 

 

2.4. Transport 
Transporting tourists to their desired resort and to the ski lifts is one of the challenges for ski 
resorts.  
In Verbier a brand-new train station has been inaugurated recently, making Verbier now easily 
accessible by public transport. Lift operator Téléverbier offers the option to travel by train 
from Geneva for free.  
Madonna di Campiglio is planning for electric mobility. The resort will analyse the current and 
future user-demand for charging electric vehicles, the needed charging infrastructure, the 

impact on the electric grid and a potential energy management plan for electric mobility.    
Other transport measures found in ski resorts include: 

- Car-free access schemes by providing adequate public transport and discouraging 

individual car use through punitive fees for parking. 

- train station servicing main ski lift with free ski-bus travel to other nearby, including 

some electric busses, ski-coaches from larger towns in the region (Kitzbuehel, AT) 

 

2.5. Climate Change Adaptation 
Adapting to the changing climate will require large scale innovative solutions, which are only 

beginning to emerge. Some examples are: 

- Geofabric on glaciers in summer to reduce melting (e.g. in Passo del Tonale) 

- Skiing-Pistes made from high-tech materials such as textile mats, which can even be 

used in summer temperatures (e.g. in Mariaalm, AT)11 

- Dealing with economic impacts resulting from climate change by diversification of 

tourism offers, which can go as far as closing lower lying ski-resorts and finding new 

uses for these areas e.g. by creating nature reserves or nature parcs. 

 

2.6. Organisational innovations 
Creating tourism associations in which several resorts pool together their resources, define a 

unified strategy for local transport and other climate friendly offers (e.g. www.alpine-

pearls.com) 

Also, in Ponte di Legno/ Passo del Tonale an association of all lift operators “consorzio” was 

created, which is funded by all lift operators . All ski passes are issued by the consorzio and 

earnings are split between them in a fair way, based on a number of criteria. This allows for 

coordinated activities to further develop the tourism offer and marketing instead of lift 

                                                 
11 www.aktiv-online.de/news/innovativer-stoff-ski-piste-aus-hightech-material-koennte-zum-exportschlager-

werden-2773 

http://www.alpine-pearls.com/
http://www.alpine-pearls.com/
http://www.aktiv-online.de/news/innovativer-stoff-ski-piste-aus-hightech-material-koennte-zum-exportschlager-werden-2773
http://www.aktiv-online.de/news/innovativer-stoff-ski-piste-aus-hightech-material-koennte-zum-exportschlager-werden-2773
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operators competing against each other. It also allows for greater professionalism, while lifts 

and hotels remain in the hands of small family businesses. For example, prestigious 

additional attractions such as “Ice Music Festival” could be realised this way. 

 

2.7. Ecological measures 
The creation and maintenance of ski pistes often represents fundamental interventions into 
landscape, forest cover, and bio-habitats. A number of practices can reduce the resulting 
impacts. 

-  “Waseln“ – a practice which consists of removing and storing the topsoil layer during 

construction works in order to reapply it after the end of works 12. 

- Renaturing / replanting of pistes which do not have vegetation. 

- Include ecologists in planning and implementation of construction projects. 

 

3. Creating Value – The Benefits of Innovation 
The main intend of the implementation model at hand is to emphasize the value which can be 
created for ski resorts by embarking on a journey of innovation in order to address the 
challenges and drivers identified earlier and contributing to decarbonisation in particular, 
while safeguarding their attractiveness, economic viability and benefits for the local 
community. 
Much can be learned from the Smart Altitude Pilots in that regard, with main benefits arising 
in terms of operational cost savings, marketing benefits and improved visitor experience. 

3.1. Operational Costs  
Typically, energy is the second biggest expenditure of resorts after staff cost. Hence cost 
savings are a strong incentive for implementing energy saving innovations. 

In particular for Krvavec the most important criteria for business management decisions is 
costs. Especially the costs for electricity and gas drive their decision to implement an EMS 

within the SMART ALTITUDE project. In Verbier, electricity consumption represents 8 million 
kWh per year so every kWh saved is welcome, even though it is covered by a 100% 

hydropower contract. 
 

Having implemented their IEMS already some time ago, Les Orres on the other hand are now 
seeing savings of up to 25% or more off their energy bill. This compensates the increase of 
expenditure linked to additional snow making costs and strengthens the business model of 

the resort, irrespective of all other benefits related. Similarly, developing local renewable 
energy sources (photovoltaic, hydroelectric, wind, biomass…) is both beneficial in financial 
and environmental terms.  
 

                                                 
12 https://www.skiresort.info/ski -resort/kitzbuehelkirchberg-kitzski/test-result/eco-friendliness/ 
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3.2. Visitor Experience 
Low carbon innovations can lead to improvements in the actual experience of visitors on top 
of saving CO2. For example, in Verbier more efficient ski lifts reduce energy consumption while 
transporting more people faster. Thermal comfort in buildings has also improved by the 
implementation of better controls and building insulation. Such benefits are tangible for 
visitors, while many green policies implemented by a ski resort will not necessarily even be 
noted by tourists. Therefore,  specific approaches must be developed to integrate low-carbon 
actions into the overall visitor experience. This requires an innovative approach, using 
advanced communication means such as augmented reality, digital animations, Ludo-
educational animations and activities etc.  Les Orres for example is already using interactive 

display panels and is currently exploring further options, including augmented reality. 
 

3.3. Marketing and Image 
Whereas cost, quality and diversity of the activities offered, and comfort of the installations 

will remain the decisive factors, all SMART ALTITUDE pilots noticed that winter sports tourists 

are recently becoming more aware of the impact of global warming. The “greenness”  of 
resorts will more and more become a criterion in selecting a destination. 

In so far it is important to disseminate energy policy and sustainable development process of 
resorts through marketing channels.  

Ski resort often do not use the full potential of online tools including that of their websites to 
promote relations with their customers13. Hence an easy first step is to evaluate and improve 

the use of online tools with regard to communicating sustainability information. 
 
 

 

“Innovation is key to stay on top and consolidate the leading position of Les Orres. All the above 
criteria are of great importance, all are actively pursued since at least 8 years ago, based on 3 

pillars:  
- The first one is the Interreg Alpine Space projects.  

- ALPSTAR 2012-2014, for which Les Orres was pilot, laid the foundation of the IEMS project. - 
SMART ALTITUDE 2018-2021, for which Les Orres is living lab and project leader, pushes further 

the process.” 
 

4. Barriers to Innovation 
There are many obstacles to the implementation of low-carbon activities, roughly falling into 
the categories Awareness, organisational barriers, and financial barriers, regulatory barriers 

and infrastructure barriers. The analysis  of barriers in the pilots also gives some guidance 
towards resolving these. 

 

                                                 
13 Cristobal, E.; Daries-Ramon, N et al (2018). Ski Tourism and Web Marketing Strategies: The Case of Ski 

Resorts in France and Spain. Sustainability. 10. 2920. 10.3390/su10082920.  
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4.1. Insufficient Awareness 
Numerous resort operators have not yet quantified the impacts of global warming and have 
not fully comprehended the way it will affect their business models. However, awareness is 
gradually evolving due to many actions by mountain organizations as well as some pressure 
exerted by the population (i.e. criticisms of growing snow making energy consumption, water 
consumption etc.). Awareness is also growing amongst tourists, as mentioned in relation to 
marketing 
 

4.2. Organisational Barriers 
When for example setting up an energy saving system such as an IEMS, there is a need for 
organizational changes. The system needs to be controlled and monitored, thus it is necess ary 

to recruit or internally train up an energy manager. Equally, all operational and administrative 
staff have to be trained in order to follow energy saving protocols and watch over successful 
implementation. This concerns inter alia snow groomer drivers , ski lift operators , 
administrative and technical staff occupying building and premises).  
It has to be recognised that innovative solutions can be complex – for example it is far easier 

to replace an old oil burner by a new one with the same power than to investigate an 
alternative, which would have to be planned well in advance. Time to implement an innovative 
technology is often very short, often the company has only a few months outside skiing season 
(during summer normally) to realise the work in order to be operational in the coming season, 
which requires diligent planning and organisation. 
 

4.3. Financial Barriers 
Sustainability and low-carbon innovations are important issues for the ski-resort, but even 

though energy costs can be high, they will have a low impact on the over-all financial results 
of the Ski-resort. Therefore, energy saving is a secondary priority. 

Qualified personnel, time and budget is required in order to identify specific technological 
eco-solutions for specific problems to begin with – all of these have financial impacts. Once 

this barrier has been overcome, the often-high costs of low-carbon technology have to be 
faced and acts as a major barrier for investment. Where subsidies and other financial 

assistance exists, this will help. 

More specifically, there is some lack of knowledge on the real cost of implementing an IEMS 
and other measures for energy consumption reduction. Most of the time, systems which have 
the potential to save up to 25% of the energy bill can be set up in a reasonable timeframe (1-
2 year), with very good ROI (< 3 years). Therefore, there is a need to advocate energy saving 

measures and deliver sound financial as well as technical information on such systems. Also, 
specific regional or national aids could be set up to help the most economically fragile resorts 
acquire the necessary equipment and engage into a global energy saving plan. 
 

4.4. Regulatory Barriers 
At least in some countries such as France, the regulatory environment is not favourable for 
the implementation of communal self-consumption, peer-to-peer energy trading and local 
energy communities. This also applies to some other EU countries. The situation is currently 
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evolving, and it is hoped that setting up innovative approaches of energy sharing will become 
possible in the near future. 
 

4.5. Infrastructural and Societal Barriers  
Sometimes, the local community of a resort is not very engaged, even though their livelihoods 
depend to considerable degree on success of the skiing area. 
Implementation is hampered in some important fields of sustainable development, such as 
green mobility, both by individual and societal barriers, though transport if often a critical 
issue in ski resorts.  
Globally, individuals remain very attracted to individual cars rather than public transportation 
systems. The transportation infrastructure is largely out of reach of individuals and dependent 
on regional or national decisions. Mountain resorts are mass tourism destinations. Therefore, 
organizing a low-carbon transportation infrastructure and promoting low-carbon solutions 
such as public transportation and electric vehicle, connecting big agglomerations and 
mountain valleys and resorts must be thought through at all levels. 

For Slovenia the problem is also that the regional and national government does not 
participate in investment programs in the same way that most other Alpine countries do. 
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PART 2 – INNOVATION MANAGEMENT FOR SKI RESORTS 
 
 

5. Innovation Audit - Assessing the Needs of Resorts to Innovate  
 
For mountain resorts to succeed in the long term as a business it needs 

- A sound product or offering, which fulfils a genuine need or customer desire and can 

reliably provided 

- Unique selling proposition 

- An Identifiable brand 

- A sound financial standing, possibly by attracting investors  

- A marketing plan 

- And above all: Happy customers. 

In order to safeguard these in the longer term every ski resort needs to assess periodically 
whether any of these elements are facing risks and hence whether elements of these need to 
be updated or replaced with new, innovative solutions.  
Innovation audits assess the innovation potential of skiing areas or skiing operators. Based on 
this assessment, tailor-made recommendations can be identified for improvement and 
enhancement of innovation capacities. The innovation audit serves as a tool for skiing 
operators, local authorities with skiing areas within their boundaries, regional development 
agencies or other stakeholders with strategic interests to identify drivers and needs for 
innovations and to support planning and develop processes.  
PESTEL and SWOT are two tools commonly used in this context. Whereas the PESTEL (see 
Section 5.2) looks at the context rather than the actual organisation, resort or project, SWOT 
considers the qualities of the entity to be analysed. PESTEL is a simple stock-take of contextual 

factors, without initially judging them, while the SWOT analysis may look at the same 
contextual factors, but places judgement in terms of whether they are threatening or 
beneficial.  
Theoretically, the tools can also be used to compare different skiing areas and allows for 
benchmarking. However, due to the diverse nature and unique local characteristics of ski 
areas this this is not seen as the predominant use for the tools, which will be introduced in the 
following paragraphs.  
 

5.1. Status Quo Assessment SWOT 
 
The SWOT stands for Strengths, Weaknesses, Opportunities, and Threats. A SWOT Analysis 14 
is a technique for assessing these four aspects of a business or the entire ski-resort.  

                                                 
14 Humphrey, Albert (December 2005). "SWOT Analysis for Management Consulting” 
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The SWOT Analysis can be used with a view to make the most of the existing strengths and to 
use these to the resort’s best advantage. The aim of a SWOT is to reduce the chances of failure 
of the organisation or business, by understanding shortcomings, risks and barriers, and 
eliminating these by being prepared. 
The tool is well suited to reveal needs and opportunities to innovate and to underpin a 
strategy that distinguishes the resort, the organisation or the product offering from 
competitors, thus to compete successfully in the market. The template below provides some 
typical trigger-questions to stimulate discussions: 
 
 
Strengths 

 What do you do well? 

 What unique resources/ assets can 
you draw on? 

 What will others perceive as your 
strengths? 
 

 
Weaknesses  

 What could you improve?  

 Where do you have fewer resources 
/ assets than others?  

 What will others perceive as 
weaknesses? 

 
Opportunities  

 What opportunities are open to 
you?  

 What trends can you take advantage 
of?  

 How can you turn your strengths 
into opportunities? 
 

 
Threats  

 What could harm you?  
 What are your competitors doing?  

 What threats do your weaknesses 
expose you to? 

 
 

5.2. Identifying Innovation Drivers Using PESTEL-Analysis 
Undertaking a PESTEL-Analysis involves a broad fact-finding activity. It can help a ski resort or 
other organisation to identify and understand the external factors that could impact any 
decisions made within the organisation. The PESTEL-Analysis15 assesses these from six 

perspectives: Political, Economic, Social, Technical, Environmental, and Legal.  The ski resort 
on its own typically cannot affect these factors, but clarifying the position of the ski resort 
within its market environment will show external drivers for innovation - in which areas 
innovations are plain necessary or where innovation opportunities arise. The PESTEL-Analysis 
can be used as a tool to assess the status quo or likely future of the skiing operator or related 
company and that of its market environment, including competitors. On the other hand, a 
PESTEL-analysis might be undertaken to understand the environment of a project, rather than  

                                                 
15 Dr. John V. Richardson (2017) A Brief Intellectual History of the STEPE Model or Framework—(i.e., the Social, 

Technical, Economic, Political, and Ecological), UCLA 

https://pages.gseis.ucla.edu/faculty/richardson/STEPE.htm, accessed May 2020 

https://pages.gseis.ucla.edu/faculty/richardson/STEPE.htm
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to analyse the organisation. In this case it will reveal the dependencies for the project, as well 
as likely risks and potentials, which may shape its development. 
The focus on low-carbon innovations, the environmental and political perspective may be of 
particular interest, while being juxtaposed by the others.  Environmental issues such as climate 
change adaptation are increasingly pressing topics for the long-term planning for skiing areas, 
requiring a thorough assessment of possible impacts, opportunities or risks, on the business 
case. Further impacts, such as demographic change within alpine areas and conflicting 
interests between tourists and permanent residents can also be extracted. In so far, the 
PESTEL-Analysis allows a broad picture and may be used to compare different future scenarios 
with different requirements for innovation. 
In the following examples for the different dimensions of PESTEL are given in order to help 
with the identification of possible influence. 
 

 
Figure 1: PESTEL 

 
 

5.2.1. Political Perspective 

Political factors to be taken into account relate to local politics of the local authorities and 
regions the skiing area is situated in, but also need to account for global political trends, which 
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will influence sooner or later emerging local policies. A prime example are long-term climate 
change mitigation targets such as those of the Paris agreement or the UN 2030 targets.  
It is important that the political perspective is about strategic policies, not laws, as these are 
covered under “Legal Perspective”. The distinction between legal factors and political factors 
is that the latter is concerned with government intervention in society and the economy to 
plan for the future, while the former relates to government intervention in society and the 
economy to ensure fairness and wellbeing.  
Political factors might be related to: 

- International relationships 

- Government targets 

- Government sanctions 

- Subsidy Programmes 

5.2.2. Economic Perspective 

The economic factors covered here are connected to the general state of the local, regional 
and national economy. In a more specific sense, they relate to goods, services and money 

flows related to the skiing area. There are a number of different economic factors which can 
affect business, including: 

- Supply and demand for a certain product or services 

- Impacts of particular taxes, Interest rates, inflation 

- Competition from other skiing areas or alternative tourism offers  

- Characteristics of local economy, including seasonal variations  

5.2.3. Sociocultural Perspective 
The ‘sociocultural’ factors, or ‘social’ factors covered here are connected to the general public 
and their behaviour (i.e. society and culture). Here are some of the social factors that might 
typically play a role for skiing areas, which often relate to a high divergence of interests 
between tourists and locals. These relate to the drivers mentioned in Section 1.4  and may be: 

- Divergence in social classes and income and lifestyle 

- High seasonality leading to seasonal workers and migrant workers, who do not feel 

responsible for the local area. 

- Lack of perspective and inflated property prices driven by tourists, causing young locals 

to move away  

5.2.4. Technological Perspective 
Technological factors are those which “relate to the existence, availability, and development 

of technology”. These may relate to technologies and technological issues specific to skiing 
areas, such as snow-making equipment, snow-grooming and lift operation, but may also 
encompass wider trends such as digitalisation. To give but a few examples, the following 
technological trends may have future impacts in a wider sense: 

- The development of robots 

- Internet connectivity 

- Security in cryptography 
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- New energy storage technologies including power-to-gas. 

5.2.5. Legal Perspective 
Legal factors are external factors which influence business operation and potentially also 
customer behaviour. Some examples of legal factors which may typically play a role for skiing 
operators are: 

- Health and Safety Laws 

- Environmental protection laws 

- In a wider sense technical standard which ensure compliance with the above 

5.2.6. Environmental Perspective: 
Environmental factors, also referred to as ecological factors, refer to the variables pertaining 

to the physical environment we live on. A few examples are: 

- Climate change impacts of operations, especially those related to energy use, but also 

potentially to loss of forest 

- Impacts of changing climate on business (less natural snow) 

- Negative impacts of ski slopes and tourism on bio-habitats, wildlife and eco-system 

services (for example CO2-sequestration or rainwater retention of a forest) 

- Other types of air pollution, e.g. particulate emissions from traffic, log fires and winter 

barbecues 

- Noise pollution from après-ski parties 

- Impacts on water courses due to artificial snow making 

- Positive impacts resulting from protective measures  

 
 

6. Value Chain Analysis 
New ideas, products or innovations should be examined in the context of the value chains to 

understand their impacts and eventually exploit their full potential. The value chain refers to 
the activities a firm engages in when transforming inputs into outputs. The primary and 

support activities should be analysed which add value to the final product or offering. They 

can then be analysed with an aim  to reduce costs or to increase differentiation. 

The value chains of skiing areas have a number of typical elements and stakeholders. To assess 
the value chain as a way of evaluating and finetuning new ideas, strategies, products or service 
offerings, the value chain analysis tools provide an overview over relevant aspects and players. 
The value chain analysis deals with Stakeholders on the one hand and the product and the 
value it can offer on the other. These will be described in further detail below.  
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Figure 2: Value Chain 

 

 

6.1. Identify the Product 
The “product” can be an idea for a new service, process or product in a skiing area along the 
entire value chain, a unique selling point which can be turned into a service offering to skiers 
and non-skiing tourists, an (existing) service or a physical product to improve and/ or extend 
the portfolio of the ski resort. At this stage of the Value Chain Analysis, one must develop a 
clear understanding of the characteristics and objectives of the product. It should relate to the 

product owner (e.g. how does it fit into the general offering of the ski resort), the identity of 
the resort (e.g. portfolio and vision), and how does the product fit into the market.  

 
How and why can the product meet or exceed expectations when used in a specific location, 

for specific end users, when addressing one of the challenges previously identified. In the 
meantime, the product is being analysed in terms of its Technology Readiness Level (TRL) and 

in relation to customer needs. 
 

 

6.2. Identification of the Key Stakeholders 
Once the product or innovation has been defined, its users and other important stakeholders 
have to be understood. The focus is on the value they either bring to the project or receive 
from it. They fall roughly into the buyer (or beneficiary) side and supplier side, supplemented 
by other who may support or hinder implementation. 
 
A typical set of stakeholders for ski resorts is set out in the following paragraph, yet their level 
of influence will vary between resorts. For identifying which are the most relevant of these 

stakeholders, a set of five questions can be used to facilitate this process,  roughly following 
Kenny (2014)16: 

                                                 
16 Kenny (2014): Five Questions to Identify Key Stakeholders. Harvard Business Review. 

https://hbr.org/2014/03/five-questions-to-identify-key-stakeholders, accessed 28.02.2020 

https://hbr.org/2014/03/five-questions-to-identify-key-stakeholders
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1. Can you expect a fundamental impact on the performance of your organization or your 

innovation project by involving this stakeholder?  

2. What is your specific expectation from the stakeholder for your innovation project? 

3. Do you want the relationship with the stakeholder to grow?  

4. Are you dependent on the stakeholder, can you exist without or replace the 

stakeholder?  

5. Is there an existing relationship with the stakeholder (e.g. another project, joint 

network etc.)?  
 

6.2.1. Typical stakeholders of Skiing Resorts 
 
A list of the most important Stakeholders in and around ski resorts is provided in the following. 
However, their relative importance and influence will vary between resorts and also in relation 
to the specific project which is being examined.  
 
Stakeholders related directly to skiing 

- Resort operators 

- ski lift operators 

- Snow makers/ maintenance of slopes 

- Technical maintenance of snowmaking infrastructure 

- Technical maintenance/ manufacturing of lifts  

- Skiing schools, ski instructors (often not local) 

- Tourists/ skiers including "Ski bums", “trust-fund babies”17 

 

Stakeholder in the wider context of ski tourism 

- Vendors and rental companies for skiing equipment and clothing 

- owners and operators of accommodation (hotels, chalets, B&Bs, holiday apartments) 

- restaurants, caterers 

- Après-ski activity providers  

- Suppliers to all of the above  

- Marketing agencies 

- Consultants (technical, marketing…) 

- Local transport: Parking operators, local transport operators  

Local stakeholders 

- Local Authority and mayor, often as part-owner or shareholder of the operator 

company 

                                                 
17 Weiermair K, Mathies C (2004) The Tourism and Leisure Industry: Shaping the Future, The Haworth 

Hospitality Press, p. 218 
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- Landowners 

- summer users/ farmers other competing land-users 

- Nature conservation groups 

 
 

6.3. Defining the Technology Readiness Levels (TRL) 
Once an understanding of the most important stakeholders and their relative influence on the 
innovation and its value chain has been gained, it is useful to identify the level or readiness of 
the innovation, in order to develop an innovative idea into a market-ready product or service 
or operational process. The scale of technology readiness levels provides an outline roadmap 
through the development process. Also, depending on the Technology Readiness Level (TRL), 
the available support schemes through regional, national or EU-funding will differ. The 

following definitions apply according to the European Commission18, unless otherwise 
specified: 

TRL 1 – basic principles observed 
TRL 2 – technology concept formulated 

TRL 3 – experimental proof of concept 
TRL 4 – technology validated in lab 

TRL 5 –technology validated in relevant environment (industrially relevant environment in the 
case of key enabling technologies) 

TRL 6 – technology demonstrated in relevant environment (industrially relevant environment 
in the case of key enabling technologies) 

TRL 7 – system prototype demonstration in operational environment 
TRL 8 – system complete and qualified 
TRL 9 – actual system proven in operational environment (competitive manufacturing in the 
case of key enabling technologies; or in space) A low TRL indicates that there is still a long 
development path ahead, before end-users can benefit from the innovation and money can 

be earned, whereas a high TRL may also imply that the potential for growth is limited (e.g. 
when taking on a solution which was developed by others. Table 1 shows the definition for 
each level together with questions which help describe the relevant level. 

 

Table 1: Technology Readiness Levels (TRLs) 

TRL Definition Description 

9 – Proven Actual system operated over full 
range, in final form  

No further development required / 
possible? 

8 – Qualified  Actual system completed & 

qualified through test & 
demonstration 

End of true system development? 

Who qualified and tested the 
system? 

                                                 
18 European Commission (2019): Horizon 2020. Work Programme 2018-2020. 

https://ec.europa.eu/research/participants/data/ref/h2020/other/wp/2018 -2020/annexes/h2020-wp1820-

annex-ga_en.pdf  

https://ec.europa.eu/research/participants/data/ref/h2020/other/wp/2018-2020/annexes/h2020-wp1820-annex-ga_en.pdf
https://ec.europa.eu/research/participants/data/ref/h2020/other/wp/2018-2020/annexes/h2020-wp1820-annex-ga_en.pdf
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7 – Demo 
operational 

environment 

Full-scale, prototype system 
operated in relevant environment 

Actual prototype represents full 
scale system? Compare relevant to 

actual environment. 
6 – Demo in 
relevant 
environment 

Pilot engineering  scale system 
validated in relevant environment 

Is prototype beyond lab-scale? 
Does tested demonstrate high 
readiness? 

5 – Validated 
in relevant 
environment 

Laboratory scale system, concept 
validated in relevant / simulated 
environment 

Are technology components 
integrated in high fidelity system 
that match final application in 
almost all respects? 

4 – validated 
in laboratory 

Component & or system 
validation in simulated laboratory 
environment 

Are basic components integrated in 
low fidelity system? Has ad-hoc 
testing been completed? 

3 – Proof of 

concept 

Analytical & experimental critical 

function shown in proof of 
concept 

Is active research & development 

initiated? Dp preliminary results 
exist? 

2 – Concept 

formulated 

Technology  concept formulated. 

No proof or analysis 

Have basic principles been 

observed? Is speculative application 
identified? 

1 – Basic 
principle 

observed 

Principles observed & reported. 
Study of technologies basic 

properties. 

Have ideas for translation of 
scientific research to applied R&D 

been completed? 
 

 

7. Defining the Value Proposition (Strategyzer ©) 
 
Value proposition canvas is a plug-in tool for the Business Model Canvas, which will be dealt 
with in the following paragraph. The value proposition is the central element and starting 
point for the Business Model canvas. It helps to evaluate how well the value created by the 
product or service matches the expectations the customers will have, also describing the 

benefits customers can expect from products and services. 
The method is based on the evaluation of the job the customers want done and the gains and 

pains related to this job. The so-called gain creators and pain relievers delivered by the 
product/service have to be examined in order to clarify their relationships and eventually 

defining the value proposition more clearly. The Value Proposition Canvas considers two 
aspects – the Customer Profile and the Value Map. The Customer Profile clarifies the 

understanding of the customer. The Value Map describes how we intend to create value for 
this customer. The aim is to achieve a “Fit” between the two by matching them closely. Both 

are explained in more detail in the following sections. 
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Figure 3: Value Proposition according to Strategyzer (redrawn)  

7.1. Customer Profile 
The customer profile refers to the customer segment, which has to be defined when 

developing the business model.  
 

It breaks the customer perspective down into jobs, pains. 
 

- Customer Jobs describe what customers are trying to get done in their professional 

capacity or in their private lives.  

- Customer Pains describe bad outcomes, risks, obstacles and inconveniences related to 

the above customer jobs.  

- Customer Gains describe the outcomes customers want to achieve or the concrete 

benefits they are seeking.  
 

7.2. Value proposition Map 
The Value Map describes the features of a specific value proposition of a business model in a 
more structured and detailed way.  
It breaks the value proposition down into products and services, pain relievers and gain 
creators 

 

- Products and services. This is a list of all the Products and Services a value proposition 

is built around. 

- Pain Relievers describe how the products and services alleviate customer pains.  

- Gain Creators describe how the products and services create customer gains. 
 
Having thus clarified the value proposition in detail the focus for the surrounding business 

model becomes clear. This will be addressed in the following section. 
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8. Business Model, Business Plan and Business Case 
In order to successfully introduce a new business idea or implement best practice solutions, 

impacts on the existing business model or a completely new business model need to be 
considered.  The business case consists of the reasons and objectives for a specific project or 

task and should result readily from the drivers for innovation identified in the SWOT and 
PESTEL analyses. A successful business case will consider quantifiable and non-quantifiable 

reasons for a project and describe the expected benefits and opportunities. It will include the 
expected costs of the project, as well as the expected risks. Therefore, a cost-benefit analysis 

is required revealing the financial and non-financial costs and benefits. For a comprehensive 
picture of the project, social, societal and environmental benefits can be considered as well.  

The Business Plan on the other hand presents the financial position, targets and projections 
of a business or venture and its plan for reaching targets, all compiled in a formal document. 

The business plan considers a variety of aspects and perspectives, including requirements and 
sources for financing, the required human resources including their cost, but would also 

extend to intellectual property management, supply chain management, marketing, sales etc.  
A business plan would evolve over time. Seven key questions will guide the business plan  

- What does the business do?  

- Which is your industry, market, and competitor landscape? 

- How is the business organized? 

- What is your offer?  

- How are you selling your product/ service?  

- How much money will you need for the next three to five years?  

- How will the business become profitable?  

These questions give a brief overview of the aspects to be considered as part of managing 

innovations – there are many resources with detailed instructions on writing an actual 

business plan on the internet for example at www.entrepreneur.com19. Help can often also 

be obtained from business support organisations such as chambers of commerce. 

The Business Model sits at a more strategic level. It describes the rationale for how a business 

creates, delivers and captures value. The key objective of a business model is to answer the 
question of how one can make money with the business idea.  

The most common methodology for defining and representing a business model is the 
Business Model Canvas by Alexander Osterwalder and Yves Pigneur20. Its core element is a 
template which contains nine fields, which can be downloaded freely from various sources. It 
can be used to analyse new and existing businesses. The 9 fields cover the following topics:  

- Customer Segments 

                                                 
19   Entrepreneur Europe: How to write a Business Plan. https://www.entrepreneur.com/article/247575  
20 Osterwalder, A., & Pigneur, Y. (2010). Business Model Generation. Retrieved from 

https://s3.amazonaws.com/academia.edu.documents/32253198/businessmodelgenerationpreview.pdf?respo

nse-content-disposition=inline%3B%20filename%3DYoure_holding_a_handbook_for_visionaries.pdf&X -Amz-

Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAIWOWYYGZ2Y53 
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- Value Propositions 

- Channels 

- Customer Relationships 

- Revenue Streams 

- Key Resources 

- Key Activities 

- Key Partnerships 

- Cost Structure 

Key Partners Key Activities 
 
 

Value 
Propositions 

Customers 
Relationships 

Customer 
Segments 

Key Resources 
 

 

Customer 
Channels 

Cost Structure 

 
 

Revenue Streams 

 

Figure 4: Business Model Canvas according to Osterwalder and Pigneur 

Assistance with defining the business model for an innovation may also be available from local 
Chambers of Commerce or other business support organisations.  
An extended version of the standard business model canvas  will be introduced in the 
following. It is designed to emphasize and strengthen the sustainability of business ideas and 
hence particularly suited to low-carbon innovations. 
 

9. Sustainable Business Model Canvas 
The sustainable business model canvas was developed by the consultancy Border step to 
reflect a given business model from the point of view of sustainability and to readjust or refine 
it in order to improve its sustainability. It can also be used to develop alternative or 
complementary business models for an existing business. It builds  on the traditional Business 
Model Canvas described above, but adds an additional field for the vision of the business. It 
also differs in as far as that customer segments, relationships and channels are summarised in 

one field. Instead it includes competitors and other stakeholders, thus considering the wider 
context of the business model and capturing outcomes which may have been identified using 

the PESTEL, SWOT and Porters 5 Forces (see Section 10). Also, it comes with a set of questions 
to drill into the sustainability aspects of each of the traditional fields. For example: 

- In how far are the sustainability principles of efficiency, consistency and sufficiency, 

play a role for your vision? Commonly these are understood to be 

o Efficiency: reducing the input required to achieve a given output. 
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o Sufficiency: reducing the total levels of need, decreasing total overall 

production and consumption 

o Consistency of resource use: how and where a scarce resource can be used 

optimally, impacting on nature as little as possible e.g. through circular 

economy principles 

- How can these principles bring advantages such as lower costs, lower risks, 

competitive advantage? 

- What benefits for the environment and society does your value proposition entail? 

- How can you compensate for areas where you compromise sustainability? 

- What additional benefits arise for the customer from your sustainability features? 

- How can you communicate sustainability benefits effectively? 

- Which stakeholders are instrumental to the sustainability of your business idea? 

A detailed description can be found in Tiemann, I. & Fichter, K. (2016): Developing business 
models with the Sustainable Business Canvas: Manual for conducting workshops, Oldenburg 

 
 

Vision 
 
 

Partners Activities 
 

 

Value 
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Other 
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Figure 5: Sustainable Business Model Canvas according to Border step 

9.1. Green-Check Your Idea 
The online-tool “Green Check your Idea”21 supports idea creators to check their ideas and turn 
them into green products or solutions. It can help answer the following questions: 

- What do you need to turn your innovative idea into a “green product” or a “green 
solution”? 

- How can the environmental impacts of your idea be assessed and optimized? 
The tool will provide information on sustainability, Life Cycle Assessments (LCA) and Ecodesign 
principles and help generate new ideas or to improve idea. 
 

                                                 
21 https://www.green-check-your-idea.com/start 
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10. Assessing the Market - the Five Forces of Porter 
Porter´s Five Forces is a tool helping to understand the strengths and weaknesses of a business 
environment and the competitive position of the company22. With this tool it is possible to 

describe, where the threats of new entrants or substitute products are and what the 
bargaining power of suppliers or buyers is. This analysis will enable the company to take 

advantage of its strengths and improve its weaknesses. Five factors are considered:  

- intensity of competition from existing competitors  

- threat of substitutes 

- threat of new entrants  

- bargaining power of suppliers  

- bargaining power of buyers 

For ski resorts innovation in other resorts can be classified as new entrants. The power of 
suppliers is also important to consider, as there may be limited choice of suppliers due to the 
remoteness of some resorts and extreme mountainous locations requiring highly specific 

solutions, which are not readily available. Additional constraints are dictated by the skiing 

season and climatic conditions. Businesses and suppliers often rely on particular equipment 
manufacturers for decades or even generations, leading to long-term cooperation and trust. 

Thus, switching-costs might be high and substitutes not available.  
New innovative technologies in digitalization may however lead to substantial changes in the 

supply chains. Costs of switching may be equally substantial and be accompanied by 
compatibility issues. Nevertheless, new approaches especially through changing structures 

(e.g. demographic changes, urbanisation of resorts, digitalization, etc.) may have the potential 
to lower the switching barriers. Traditional value chains are altered by changing demands of 

skiing tourists and changing climatic conditions. Equally, circular economy strategies may 
change the sector.  

The rivalry among competing accommodation providers can be disruptive in a field where 
ownership structures are changing and corporates are entering the usually family-business 
driven markets. Schemes where these small family owned businesses pool together under 
local associations and umbrella organisations may bring benefits to each individual small 

business. These are some of the aspects which may be considered when examining the 

strategy for low-carbon innovations using the Five Forces Model. 
 

 

                                                 
22 Porter, M. E. (2008). The five competitive forces that shape strategy. In Harvard Business Review - HBR's 

Must-Reads on Strategy (pp. 25-40). 
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Figure 6: The Five Competitive Forces that Shape Strategy according to Porter (Own representation) 

 

 

11. Intellectual Property Rights (IPR)  
Where the implementation of low-carbon solutions depends on innovations developed by 

others, these can be subject to Intellectual Property Rights (IPR). Besides soft IP, which can be 
summarized as trade secrets, know-how and confidential information, questions of ownership 

and property can arise for these innovations. Therefore, a careful analysis of the situation is 
required prior to planning implementation. A rough overview of types of IPR is provided in 
Table 2 and the different types of IPR protection will be explained in the following paragraphs. 

Owners of an innovation should not only ensure that the solution is protected (e.g. as a patent, 
an industrial design or a trademark), but also ensure that the IPR are managed and enforced. 
Whereas it is in the interest of the owner of the innovation to transfer the innovation, to 
stimulate cooperation around it, eventually it is in their interest to enforce IPR. This is 

demanding in terms of time and resources. Hence a sound strategy on how to disseminate 
and exploit the innovation is required.  
In cases where the local knowledge of a foreign company is required in order to define 
applications of the innovation in a ski resort or other contexts abroad, a cooperation 

agreement should be considered to foster the knowledge exchange for cooperation. If IPR has 
been registered already for an interesting innovation, one might implement it in a new market 
by becoming a licensee.  
In order to define the right strategy, the definitions and characteristics of IPR have to be 

understood. The European IP Helpdesk23 provides valuable information and support free of 

                                                 
23 European IP Helpdesk: http://www.iprhelpdesk.eu/  
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charge. Further, other H2020 such as VIP4SME24 or KnowingIPR25 offer support and tools for 
IPR management.  
 
Table 2: Overview of protection types of Intellectual Property Rights (IPR). Own representation based on European IP Helpdesk 

IPR What for?  Registration? 

Patent New inventions Registration is required 

Utility model New inventions Registration is required, but conditions are 
less stringent than for patentability 

Trademarks Distinctive signs Registration is required 
Industrial 

design 

Appearance of products Registration is usually required, but it is 

possible to acquire an unregistered design 
right 

Copyright Literary, artistic and 
scientific works 

Not required, but it can be registered in 
some countries 

Confidentiality Confidential business 
information/ trade 
secrets 

Not required, but internal protection 
measures needed (i.e. NDAs) 

 

11.1. What Can be Patented?  
Before considering patenting or registering IPR, a number of criteria have to be met. According 

to the European Patent Convention26, patentable innovations can be described as follows: 
“European patents shall be granted for any inventions, in all fields of technology, provided 
that they are new, involve an inventive step and are susceptible of industrial application (i.e. 

can be used in any kind of industry, including agriculture)..” The European IP Helpdesk as well 
as regional or national Patent and Trademark offices provide support in identifying the 
freedom to operate and facilitate the process of IPR registration.  

11.2. Cooperation Schemes 
For the implementation of the types of innovations typical for ski resorts as listed in section 2, 
several stakeholders need to be involved in order to jointly develop and adapt existing 

solutions for the local context, thus forming a project consortium. Assessing know-how, trade 
secrets and confidential information is very difficult though, as involved stakeholders have 
their own interests. Hence, a clearly structured cooperation is key to success. Figure 7 shows 
usual stakeholders for innovation projects that collaborate at project level. These stakeholders 
can feed various inputs into a project (see Figure 8). While bringing in knowledge might be a 
fairly clear process, the step of jointly developing is more complex.  

                                                 
24 VIP4SME: Value Intellectual Property for SMEs (VIP4SME). http://www.innovaccess.eu/vip4sme-project  
25 Knowing IPR -Fostering Innovation in the Danube Region through Knowledge Engineering and IPR 

Management. http://www.interreg-danube.eu/approved-projects/knowing-ipr  
26 European Patent Convention, Article 52: Patentable Inventions. https://www.epo.org/law-practice/legal-

texts/html/epc/2016/e/EPC_conv_20180401_en_20181012.pdf  

http://www.innovaccess.eu/vip4sme-project
http://www.interreg-danube.eu/approved-projects/knowing-ipr
https://www.epo.org/law-practice/legal-texts/html/epc/2016/e/EPC_conv_20180401_en_20181012.pdf
https://www.epo.org/law-practice/legal-texts/html/epc/2016/e/EPC_conv_20180401_en_20181012.pdf
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In the case of transferring a low carbon solution, such as those showcased in SMART ALTITUDE 
as a project consortium with a clearly defined framework is important. Each of the partners  
must be clear about their own role to reduce and eliminate difficulties along the 
implementation process. Therefore, a legally binding document, either a consortium 
agreement or an additional IP-agreement captures the expectations for inputs and outputs . 
The role and responsibility of each partner can be defined operationally, technically, and 
financially. In the case of intellectual property rights (IPR), the targets and exploitation rights 
can be defined in advance. This also applies to local consortia implementing each pilot. These 
consortia consist of local suppliers, consultants, project managers etc. and are outside of the 
structure of the EU-funded project, though aligned with it.  

 
Figure 7: Overview of actors involved in cooperation projects. 
 

11.3. Open Innovation 
Especially in the context of societal problems such as demographic issues or the effects of 
climate change faced by resorts, Open Innovation (OI) can be a viable approach to jointly 
develop a new solution. The term Open Innovation was coined in 2003 by Henry Chesbrough 
and refers to an opening up of the innovation process to include customers, researchers, 
suppliers and partners into the innovation activities, as opposed to development of new 
products in secretly behind closed doors. Especially in the field of user-driven platforms, OI 
can unlock its full potentials. In order to develop a new solution according to the OI principles, 

the basic requirements can be defined as follows:  
 

1. A strong will to cooperate and jointly develop a new solution must be present 

2. There must be a reciprocal benefit and added value of jointly developing a solution 

3. Mutual trust and transparency between the partners 

4. Definition of the cooperation framework through a Consortium Agreement  
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Figure 8: Overview of inputs and outputs of the projects. 
 

So, for ski resorts this may mean to define a framework to engage with the local community, 

tourists and local businesses in order to re-invent the resort as a low-carbon resort. 
 

12. Driving Innovation through Sustainable Procurement 
 

A green procurement strategy can be a powerful instrument for procuring innovative low 
carbon solutions. For it to be successful the strategy needs to be formalised and recognised at 

the top management level as part of the overall strategic orientation of the organisation. 
Setting performance targets  is one of the most important instruments to implement the 

strategy into practice. Eco-labels or energy ratings can often act as a proxy for targets and can 
be easier to specify. Difficulties arise when there are many different labels and when criteria 

or quality assurance of these are not clear.  As mentioned in Section 1, sometimes sustainable 
procurement is driven by suppliers who proactively promote eco-innovations, rather than by 

the buyer. Also, innovative low-carbon solutions can be developed jointly within long-term 
relationships with suppliers. 

 
 
Important tools for implementing green procurement 

 green/ sustainable procurement strategy in place 
 setting of performance targets   
 asking for eco-labels, energy ratings or similar 
 suppliers proactively promoting eco-innovations 

 long-term relationships with suppliers to develop solutions 
 interaction with research organisations/ universities 

 
 

The interaction with research organisations/ universities can play  an important role in 
increasing knowledge on sustainable, low carbon solutions and developing solutions jointly, 

thus representing a particular way of procuring these solutions. In fact, this route has proven 
to be the most powerful for the pilots involved in Smart Altitude. 
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The way procurement of businesses or organisations is organised can also have a powerful 
impact on innovation and act as an influential policy instrument. Procurers – be it a resort 
operator, a lift operator or the local authorities acting as an important shareholder of the 
resort -  can define their needs in a way that can trigger market innovation, and at the same 
time ensure that users are ready to adopt the procured innovation. 
In the context of procurement, innovation can be seen as the implementation of a new or 
significantly improved good or service or process. It entails activities which are either new to 
the organisation, or new to the market as a whole. The concepts of sustainability and 
innovation are often linked in procurement. 
For public bodies the concept of using procurement processes to drive innovation is gaining 
considerable support and becoming a focal point for policy at local, national and European 
level. As the local authorities and resort operators are often closely interlinked, green 
procurement can have considerable leverage.  
There are strong links between innovation and more sustainable performance – for example 
where new technology extends the lifetime of a product, or where better access to 
information means services to people can be targeted more precisely to demand and 
customer preferences. 
Whenever technical specifications, selection or award criteria are not explicitly asking for new, 

more sustainable ways of doing things, bidders are unlikely to propose these. On the other 
hand, innovation can be placed centrally in order to procure more sustainable and 

environmentally friendly solutions. 
Innovation involves changes to business-as-usual.  This means that new procurement and 

contract management approaches are required to support innovation, even though 
performance-based specifications may already be routine for some organisations. Such 

specifications are a typical instrument for driving innovation through calls for tender. 
 
 
Key principles to observe for sustainable procurement are27: 
 

 That the products and services achieve value for money on a life cycle cost basis  
 That they generate benefits not only for your organisation, but also for the 

environment, society and the economy 
 Conditions have to equally apply to purchasing of goods, services or works  

 Conditions apply regardless of the type of contract or form of procurement 
procedure followed (e.g. service contracts, centralised framework agreements  

 
 

 

                                                 
27 Clement, S; Watt, J.(2016) The Procura+ Manual  - A Guide to Implementing Sustainable Procurement, 3rd 

Edition, ICLEI – Local Governments for Sustainability, European Secretariat 

https://procuraplus.org/fileadmin/user_upload/Manual/Procuraplus_Manual_Third_Edition.pdf accessed 

February 2020 

https://procuraplus.org/fileadmin/user_upload/Manual/Procuraplus_Manual_Third_Edition.pdf
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Procuring in a sustainable way involves looking beyond short-term needs and considering the 
longer-term impacts of each purchase. Sustainable procurement is used by both public and 
private sector organisations to ensure that their purchasing reflects broader goals linked to 
resource efficiency, climate change, social responsibility and economic resilience.  
Pooling demand of several operators in one region  (e.g. all lift operators in one resort)  can  
broaden the impact of sustainable procurement, with useful added benefits to  the local  
economy.   
The guide “The Procura+ Manual - A Guide to Implementing Sustainable Procurement 
provides a good starting point for sustainable procurement”. 
 

12.1. Procurement of Innovations in the Pilots 
 
SMART ALTITUDE pilot Maria di Campiglio procure innovations either directly from relevant 
suppliers of snow-production equipment (e.g. TechnoAlpin and Demaclenko), ski-lifts (eg. 
Doppelmayr and Laitner) and snow groomers (eg. Prinoth) or through continuous  

relationships with local agencies such as Trentino Sviluppo and Assindustria Trento 
(Assoenergia). This is supported through ad-hoc interaction with research centres such as FBK 

or indirect support through project partners, as in the case of Smart Altitude 
In the case of Verbier it is its charter on sustainable development which is most instrumental 

as driver for sustainable procurement, as it encourages the resort to plan actions and 
anticipate investment ahead. Anticipatory planning allows them to collaborate with 
universities or other organisations to study new opportunities and solutions. On the other 
hand, suppliers, such as Garaventa – Doppelmay, Leitner or other, offer proactively eco-
innovations. 

In Krvavec, the interaction with suppliers of the equipment implemented as part of the SMART 
ALTITUDE Project is also perceived favourably, as they have proven to have the required 
expertise and knowledge and are interested in pursuing the goals of the project. 
For pilot Les Orres the participation in the Flexgrid initiative provided access to collaboration 
with large industry players such as EDF, ENEDIS, VEOLIA, ORANGE, SFR, etc., and also to 
collaboration with top-level R&D institutions such as CEA-Tech and CNRS/Aix-Marseille 
University, furthermore also with innovative start-ups and SMEs of the Capenergies cluster. 
Les Orres also benefits from the OCOVA forum, which brings together solution providers, R&D 
developers, mountain communities and territorial policy makers to exchange current thinking 
on the future of mountain resorts. Les Orres is therefore a good example on how active 
participation in projects and networks facilitates the exploration of innovations and eventually 

their procurement. 
 

12.2. Attracting Small and Medium Enterprises  
When talking about the procurement in particular of public bodies, which as stated previously, 
may be responsible for parts of the ski resort operation, procedures are governed by strict 
public procurement rules. Public procurement processes are generally more accessible for 
large companies with a well-established market presence and the resources to submit a 
tender, even if the market outcome is uncertain. SMEs sometimes feel that they have too little 
legal and administrative capacity to engage in procurement contracts. However, it is Start-ups 
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and small and medium enterprises SMEs which can offer more innovative products and 
services. While larger companies may have the financial capacity to keep entire innovation 
departments and call in consultants, they still struggle to match the creativity and innovative 
thoughts of SMEs driven by a lack of resources on the one hand and passion on the other. 
With organisational hierarchies slowing down decision-making, and salaries and service 
providers creating a substantial costs base, large companies cannot compete with start-ups 
and SMEs on either cost or execution basis. Hence cooperation with SMEs can offer more 
innovative solutions for ski resorts. If these are local SMEs the cooperation will also feed into 
the local economy with social benefits attached.   
For example, in Krvavec it is the ski-resort operator who takes on a leading role in safeguarding 
livelihoods of related small businesses. (mainly hotels, service providers, maintenance 
companies, discos, bars restaurants) 
In summary, engaging local SMEs can have a number of advantages for resorts: 

- They may be able to respond to the actual local needs better and more timely, due to 

their proximity and understanding of local contexts  

- They will bring a positive impact on the local economy and in turn on the local 

community. 

- The resort can benefit from the more innovative approaches SMEs may offer. 

- There may be local or national subsidy programmes for SMEs which the resort can 

tap into and which compensate for the limited access to finance for SMEs with risky 

R&D projects. 

 

13. Local Innovation-Alliances 
 
Beyond the specific interaction with SMEs (local or more remote) resorts can foster in local 

alliances which grow into ecosystems which are conducive to innovation.  
For example, Les Orres is fully immersed in the regional energy ecosystem of innovation by 

being part of the FLEXGRID initiative run by the Capenergy innovation cluster and piloted by 
the Provence-Alpes-Côte d’Azur region. Through its organisation of the annual OCOVA forum 
(Communicating objects and value creation) they do not only attract big industry, research 
laboratories, communities and territories, but in particular also start-ups and  SMEs.  
For Madonna di Campiglio it is the actual Smart Altitude project which was instrumental in 
promoting a productive local relationship between Cable car operator Funivie Madonna di 
Campiglio (MdC), the local research centre (FBK), the local business development and 
destination marketing agency (TrentinoSviluppo) and a local start-up (Energenius). These 
supported Funivie MdC in the following activities:  

- Identifying technologies for on-site energy monitoring 

- Developing a customised solution for on-site integrated energy management 

- Analysing the potential for renewable energy integration (PV and heat- pump) 

- Defining a strategy for a medium-term sustainability plan (“Zero Emission 2026”) 

Téléverbier, the operator of the ski slopes in Verbier (CH) have a longstanding relationship 
with CREM, the regional association which accompanies local authorities and territories in 
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their energy and environmental transition.  Over the years a great level of trust between CREM 
and Téléverbier formed which facilitates close and efficient collaborations  
 
 
“In Krvavec we are constantly in touch and communicating with our partners - suppliers, 
who are introducing us the innovations on the one hand and listening to our ideas on the 
other. This cooperation is continuous and produces results.” 
 

 
 

13.1. Use of Performance Targets and Labels in Tenders 
In order to specify sustainability criteria in a tender, the procurer could state an obligation to 
declare the energy consumption in the submitted price of maintenance contracts and the 
obligation to use certain technologies or products (e.g. LED, sustainable timber) 
An alternative to performance targets is the use of suitable labels which have inherent 
performance targets.  They can greatly simplify the tasks of the procurer, as they avoid the 

need to define appropriate qualifications, award criteria and contract clauses28. Overall, labels 
and standards can be used in procurement to verify a product’s ‘green’ credentials, as a 

minimum requirement, or as a method to create sustainability criteria29. However, one has to 
be aware that SMEs yet again may find it difficult to take part in the certification process  for 

such labels. From an innovation perspective, a critical issue is whether the standards of such 
labels are being reviewed frequently enough to ensure technical progress and avoid the 
‘innovation freeze’. 
 
Labels or energy ratings can be used as a short-cut to specifying performance targets. Some 
Labels which can be currently found in ski resorts, especially hotels are: 

- The German Certificate  „Viabono“ 

- The Austrian “Umweltzeichen“ 

- The Swiss Label „Ibex Fairstay“ 

- Blaue Schwalbe 

- World Ski awards: World's Best Green Ski Hotel 

Other labels refer to appliances or sustainable building in General. Labels with international 

significance for buildings are :  

- LEED 

- BREEAM 

- DGNB 

 

                                                 
28 OECD (2015), The Innovation Imperative: Contributing to Productivity, Growth and Well -Being, OECD 

Publishing, Paris, http://dx.doi.org/10.1787/9789264239814-en accessed February 2020 
29 UNEP (2013), Sustainable Public Procurement: A Global Review. United Nations Environment Programme,.  

http://dx.doi.org/10.1787/9789264239814-en
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13.2. Procuring Value-for-Money 
Within public procurement it is becoming more and more common to use additional criteria 
to define value-for-money30:  

- The use of performance standards 

- Total cost of ownership (TCO): the total of all costs resulting from acquiring a product 

and the costs involved in using the product during its period of use. As an example, 

TCO would explicitly allow comparison of two products on the basis of their 

associated energy consumption once in use. TCO usually relates to actual financial 

expenditure. 

- Life-cycle costing (LCC): on top of the above LCC may include the cost of externalities 

(the shadow price) related to upstream and downstream activities, cost of disposal, 

etc. Not all of these costs would currently result in actual financial transaction. By 

way of an example, in the Netherlands infrastructure procurement, all tenderers use 

the same method to cost externalities on a life-cycle basis and to account for them in 

their bids. This means considering trade-offs between different types of externalities 

and other ‘real’ costs. International legal texts support this practice  - for example 

article 68 of the EU Directive on public procurement explicitly mentions: “such costs 

may include the cost of emissions of greenhouse gases and of other pollutant 

emissions and other climate change mitigation costs”31. In addition, the WTO Revised 

Agreement on Government Procurement 32 states that “the evaluation criteria … may 

include, inter alia, price and other cost factors, technical merit, environmental  

characteristics and terms of delivery. 

 

  

                                                 
30 Clement, S; Watt, J.(2016) The Procura+ Manual - A Guide to Implementing Sustainable Procurement, 3rd 

Edition, ICLEI – Local Governments for Sustainability, European Secretariat; p. 76 
31 European Union (2014), Directive 2014/24/EU of the European Parliament and of the Council of 26 February 

2014 on public procurement and repealing Directive 2004/18/EC, http://eur-lex.europa.eu/legal-

content/EN/TXT/PDF/?uri=CELEX:32014L0024&from=EN accessed February 2020 
32 WTO (2012), Revised Agreement on Government Procurement, World Trade Organisation, Geneva, 

https://www.wto.org/english/docs_e/legal_e/rev-gpr-94_01_e.htm accessed February 2020 

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L0024&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L0024&from=EN
https://www.wto.org/english/docs_e/legal_e/rev-gpr-94_01_e.htm
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Conclusion 
As any business, ski resorts need to innovate continuously in order to survive. This need is now 

becoming particularly pressing due to the challenges posed by  physical impacts of climate 
change on the one hand and regulatory and legal obligations related to climate change 

mitigation on the other.  
Successful innovation management will ensure that ski resorts continue to create value, thus 

safeguarding and promoting their businesses. This short guide to creating value from low 
carbon innovation has introduced the most important aspects and tools to consider when a 

ski resorts wants to innovate. Tools such as PESTEL and SWOT facilitate a sound understanding 
of the status quo and identification of innovation needs. In order to carefully plan for an 

innovation all implications on the supply-side and customer-side need to be understood. The 
value chain analysis can help with this. The five forces of porter help to fine-tune the 

innovation and its market entry. Green r sustainable procurement can play a powerful role in 
fostering innovation and the most important aspects have been outlined.  

The examples from SMART ALTITUDE pilots illustrate what innovation in ski resorts is possible 
and appropriate while also providing an understanding of barriers encountered and the 

contextual factors which allow for successful implementation of innovations. 

 
 


