PROSNOW
Provision of a prediction system allowing for management and
optimization of snow in Alpine ski resorts

Document description
WPs

WP4

Type

Report – Deliverable D4.4

Title

Report on the perceived added-value of the
service from a users’ experience and
quantification of the added-value based on
economic indicators developed in WP2

Dissemination

Public / Internal / Confidential

Version, Date

V1, 25.06.2020

Author(s)

J. Köberl (JR) and A. Damm (JR)
with input from C. Carmagnola (MF), F. Koch
(BOKU), J. Schärer (WSL/SLF), F. Monti
(Alpsolut), M. Rothleitner (Schneezentrum), S.
Bruyère (Ramboll), H. François (INRAE)

Reviewer(s)

C. Carmagnola (MF), H. François (INRAE)

Related files

-

PROSNOW
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No730203

Table of Contents
1.

INTRODUCTION ............................................................................................................................................................ 3

2.

METHODS................................................................................................................................................................... 6
Measuring willingness to pay .................................................................................................................................. 6
General survey structure ......................................................................................................................................... 8
Limit conjoint analysis ............................................................................................................................................. 9

3.

DATA COLLECTION & PROCESSING ................................................................................................................................. 15
Data collection....................................................................................................................................................... 15
Data processing ..................................................................................................................................................... 15

4.

SURVEY RESULTS ........................................................................................................................................................ 16
Testing intensity .................................................................................................................................................... 16
General evaluation of the PROSNOW demonstrator............................................................................................. 17
Expected saving potential and first rough WTP assessments ............................................................................... 20
Further details on WTP and preferences regarding product design ...................................................................... 22

5.

DISCUSSION AND CONCLUSIONS .................................................................................................................................... 27

6.

BIBLIOGRAPHY ........................................................................................................................................................... 30

A. ANNEX: QUESTIONNAIRE (ENGLISH VERSION) .................................................................................................................. 32
B.

ANNEX: RESULTS OF THE LIMIT CONJOINT ANALYSIS ........................................................................................................... 42

Objective of the document
The objective of this document is to report on (i) the perceived added-value of the PROSNOW
service from the experience of the nine pilot ski resorts and (ii) the quantification of the service’s
added-value based on economic indicators developed in WP2. The insights presented in this
document are intended to serve as additional input for the PROSNOW exploitation groups to
further refine their business models and go-to-market strategies. The document is closely linked
to the PROSNOW deliverables D2.6 (“Economic analysis of PROSNOW products, first under the
assumption that the product will provide the expected added-value, then using feedback from endusers testing”) and D4.3 (“Report describing the assessment of the continuous exploitation of the
Demonstrator”).

D4.4 Report on the perceived added-value of the service from a users’ experience

2

1. Introduction
Within the PROSNOW project, a demonstrator of a forecasting system has been developed
that aims at increasing the anticipatory power of ski resorts in the field of snow management.
The PROSNOW demonstrator represents a meteorological prediction and snow management
system with the aim to provide improved anticipation capabilities at various time-scales,
spanning from days to the seasonal scale of several months. Such a system holds significant
potential to increase the resilience of mountain stakeholders and support their real-time climate
change adaptation potential1.
In the winter season 2019/20 the developed PROSNOW demonstrator was tested in real-time
in the nine PROSNOW pilot ski resorts: Arosa-Lenzerheide (CH), Colfosco (IT), San Vigilio
(IT), Livigno (IT), Garmisch/Zugspitze (DE), La Plagne (FR), Les Saisies (FR), Obergurgl, (AT),
and Seefeld (AT). The aim of this real-time testing was to demonstrate the PROSNOW proofof-concept, provide feedback necessary to improve the demonstrator, and contribute to
assessing the service’s added value as well as the potential for market replication and uptake.
The results and insights gained from the real-time testing have been documented in various
project deliverables, including D1.6 (“Report on the real-time implementation of the model
chains”), D3.4 (“Demonstrator (user facing tool) and documentation V2”), D4.3 (“Report
describing the assessment of the continuous exploitation of the Demonstrator”), but also in the
present document that focuses on the perceived benefit and added-value of the PROSNOW
service from the experience of the nine pilot ski resorts.
There are several reasons, why a good understanding of the benefits and added-value of a
(novel) climate service like PROSNOW is of great importance (cf. Clements et al. 2013):


Improving the service: Having a clear understanding of the application and the addedvalue of the service allows the provider to identify any needs for further modification or
better tailoring. A feedback loop between service modification and service (e)valuation
can thus help maximizing the service’s added value over time.



Pricing: Together with the costs of provision, the added-value from using the service
represents an important information for the provider to develop an appropriate pricing
scheme for a novel service.



Raising awareness and increasing service usage: The added-value of a (novel) climate
service – expressed in terms that are easily understandable by potential users (e.g.
resource savings, avoided costs, increased revenues) – represents an important
communication tool. Clearly demonstrating the added value of a service increases the
likelihood of its adoption and use.

In the framework of the PROSNOW project, assessing the added value of the developed
demonstrator particularly aims at serving exploitation and go-to-market efforts, as the project’s
objective is to pave the way for a viable commercial service. The insights presented in this
document thus form additional input for the PROSNOW exploitation entities to further refine

1

See also PROSNOW’s statement on the IPCC’s Special Report on the Ocean and Cryosphere in a Changing Climate:
https://prosnow.org/prosnow-statement-on-the-ipccs-special-report-on-the-ocean-and-cryosphere-in-a-changing-climate/
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their business models and go-to-market strategies (see deliverable D5.4 Report on
dissemination and exploitation of results). The information on benefits and added value is
expected to support PROSNOW exploitation entities in (i) detecting any product modification
necessities before going to the market, (ii) setting appropriate price(s) for their offered
PROSNOW product(s), and (iii) promoting their offered PROSNOW product(s).
It is, however, important to note that the assessment presented in this document is an
incomplete and preliminary snapshot of PROSNOW’s added value. As it is expected to take
some time until users will rely on the provided data and adapt their decision-making processes
in a way that fully exploits the service’s potential, the final ex-post assessment of a service’s
actual added value can only be done several years after its initial implementation (cf. Mettiäinen
et al. 2018). Nevertheless, the preliminary assessment presented in this report is able to give
some valuable first insights.
The valuation of climate services represents a comparably new strand of literature, with hardly
any examples available on climate services targeting at stakeholders in the winter/skiing
tourism industry (cf. Mettiäinen et al. 2018). Hence, the work carried out within the PROSNOW
project is supposed to form a valuable contribution to this rather novel field, adding a case
study from the winter/skiing tourism sector. Different methods have been used in the literature
to valuate climate services (cf. Clements et al. 2013; Bosello et al. 2018a). This includes
decision theory, avoided costs calculations, economic modelling (partial or general equilibrium
models), game theory, contingent evaluation, benefits transfer, econometric models, but also
methods that assess the willingness-to-pay, such as stated-preference methods and revealedpreference methods. Within the PROSNOW project, we make use of two different approaches
in order to assess the added value of the developed demonstrator:
1.) Simulation approach (based on decision theory): The first approach consists of the exante valuation of PROSNOW’s cost saving potential in the field of snowmaking, using
meteorological hindcast data and simulations from snowpack models. The approach is
based on decision theory and aims at estimating the cost savings achievable by using
the PROSNOW demonstrator to support a ski area’s daily and strategic snowmaking
decisions, compared to the information sources and strategies used so far. D2.6
(“Economic analysis of PROSNOW products, first under the assumption that the
product will provide the expected added-value, then using feedback from end-users
testing”) reports on this approach and the related results in detail.
2.) Survey-based approach (including willingness-to-pay): The second approach, which
aims at a somewhat broader assessment of PROSNOW’s added value, is based on
actual user experiences. By means of a survey, which includes both ex-ante and expost valuation elements, pilot ski resorts are asked to (e)valuate the PROSNOW
demonstrator, based on their experiences from the real-time testing season. This,
amongst others, also includes the assessment of their willingness-to-pay (WTP), which
can serve as an indicator for the value of the PROSNOW service. Mettiäinen et al.
(2018, p.15), for instance, define “the economic value of improved weather and climate
information […], provided by the climate service […] as the price that the end-user
would be willing to pay for the service”. The present document reports on this second
approach applied within the PROSNOW project and the corresponding results.
Note that the survey-based assessment of PROSNOW’s added value presented in this
document shows the following limitations:
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With nine pilot ski resorts testing the PROSNOW demonstrator, the available survey
sample is very small. Moreover, not all pilot ski resorts were reachable for the postseason survey after the abrupt premature season end due to the COVID-19 pandemic
(see below). Due to the small sample, results are not necessarily representative for
Alpine ski resorts in general.



For some pilot ski resorts, the PROSNOW demonstrator was not fully operational in
time, which limited the period available for full and extensive testing (see also D1.6 and
D4.3 for further details).



It may take some time for users to gain confidence in the service and completely realize
its power but also its limitations. That is, the perceived value of the service may change
over time. The results presented in this document are thus only a snapshot.



The COVID-19 pandemic led to an abrupt, premature season end in the pilot ski resorts.
This not only shortened the period of real-time testing (see D4.3), but also limited the
availability and reachability of contact persons in the pilot ski resorts for “post-season”
evaluation purposes, as most of them were sent on vacation. Moreover, it is also hard
to say, how the economic consequences of the COVID-19 pandemic may change ski
resorts’ WTP in the upcoming months.

Despite these limitations and challenges, the current document provides some valuable
insights and information to support PROSNOW exploitation entities in further developing their
business models and go-to-market strategies.
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2. Methods
In the present report, we followed a survey-based approach to evaluate the PROSNOW
forecasting system and assess its added value. The main questions of interest addressed can
be summarized as follows:


How well did the PROSNOW system work in terms of forecasting accuracy and positive
impacts, such as resource and cost savings or planning facilitations? Note that this
question is also extensively addressed in deliverable D4.3.



Are the pilot ski resorts interested in using PROSNOW forecasts in the future?



What is the pilot ski resorts’ WTP for using the PROSNOW forecasting system?

Before giving a detailed description of the survey that was set up to help answering these
questions, we start with a short overview on different methods available for measuring WTP.

Measuring willingness to pay
There are numerous approaches available for measuring WTP of potential customers. Breidert
et al. (2006) classify them according to the data collection method used. On the upmost level,
they distinguish between (i) approaches that are based on actual or simulated price-response
data (e.g. market observations, experiments, etc.) and (ii) approaches that use survey
techniques. Within the PROSNOW context, approaches based on actual or simulated priceresponse data are rather unsuitable. Using market observations is, for instance, not possible
for assessing WTP for entirely new products like PROSNOW, whereas using experiments is
quite expensive and time-consuming. Thus, for the applications within the PROSNOW project,
we concentrated on survey techniques.
Survey-based techniques can be split into direct and indirect surveys. As pointed out in Breidert
et al. (2006, p. 9), “[w]ith direct surveys, respondents (e.g., selected customers) are asked to
state how much they would be willing to pay for some product. In indirect surveys some sort of
rating or ranking procedure for different products is applied in order to estimate a preference
structure from which WTP can be derived.” Asking customers directly to indicate acceptable
prices shows some disadvantages. They may, for instance, have the incentive to overstate
(prestige effects) or understate (consumer collaboration effects) prices. Even if revealing their
true valuations, this does not necessarily translate into actual purchasing action (Nessim and
Dodge 1995). Another disadvantage is that directly stating WTP can be cognitively challenging,
especially for complex and unfamiliar goods (Brown 1996). Despite these disadvantages and
researchers’ general preference towards indirect methods, the application of direct methods is
reported to predominate in practice (Löffler 2015). In addition, a recent meta-analysis by
Schmidt and Bijmolt (2020) showed the need for a reconsideration of the prevalent assumption
in marketing science that direct methods measure WTP less accurately than indirect ones: they
found indirect methods to overestimate real WTP significantly stronger than direct methods.
An alternative to directly asking respondents for their WTP is to present them product profiles
with systematically varied prices and let them indicate whether they would purchase the
product at that price or not. Examples for this indirect approach include the methods of conjoint
analysis and discrete choice analysis, where the latter represents a particular type of conjoint
analysis. Conjoint analysis is a family of techniques that aims at measuring individuals’
preferences on different attributes of a product. This is done by systematically varying different
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realizations of a product’s attributes – i.e. the attributes’ levels – in an experimental design.
Several product profiles, consisting of realizations of the product’s attributes, are presented to
the respondent, who is asked to order them according to his or her preferences. Based on this
ordering, relative contributions of the different attribute levels to the overall preferences can be
derived. Using the product’s price as one of the systematically varied attributes allows
inferences on the respondents’ WTP. Among the most important types of conjoint analysis are
the classical or traditional conjoint analysis (trade-off method vs. full-profile method), the limit
conjoint analysis, the adaptive conjoint analysis, and the choice based conjoint analysis or
discrete choice analysis. For details on the different types of conjoint and discrete choice
analysis see for instance Breidert et al. (2006).
With indirect methods representing the preferred approach among scientists and direct
methods the prevailing approach among practitioners, we decided to make use of both within
PROSNOW. As for the indirect method type, we chose the limit conjoint analysis. The limit
conjoint analysis (Hahn and Voeth 1997) is a traditional conjoint analysis, but expanded by a
selection decision. Similar to the traditional conjoint analysis, individuals are first asked to give
preference judgment with respect to various stimuli2 - also called product profiles – by rating or
ranking them. Using a “limit card”, individuals are asked in a second step to divide the ranked
or rated stimuli into “worth buying” and “not worth buying” and are thus forced to make a
selection decision. This combination of ranking or rating and selecting not only reveals the
preference ordering with respect to the stimuli, but also, which stimuli are considered worth
buying by each individual (cf. Backhaus et al. 2007). There are three reasons why we decided
for the limit conjoint analysis among the different types of conjoint analysis:


Individual analyses possible:
As mentioned in Backhaus et al. (2007), the limit conjoint analysis allows for an
individual analysis of each respondent. Given the very small sample size within
PROSNOW3, this feature is of high importance as it allows for meaningful estimates
also in the case of small sample sizes and even for each individual respondent.



Simulation of buying behaviour possible:
Besides the preference ordering, it is also of interest within PROSNOW, which product
profiles respondents actually consider worth buying. That is, providing the possibility of
not selecting a stimulus gives insights on the respondents’ purchase behaviour. With
the limit card, the limit conjoint analysis allows for the decision not to purchase a product
profile.



Closeness to reality:
Although it might not be as close to reality as choice-based conjoint analysis4, the
survey structure of a limit conjoint analysis performs quite well with respect to its
closeness to real purchase decision processes (cf. Backhaus et al. 2007).

Details about the concrete design of the limit conjoint analysis for assessing the pilot ski resorts’
WTP follow after a general description of the whole survey that was created for assessing

2

A stimulus (or product profile) is a combination of different levels of a product’s attributes presented to the respondents for
assessment.
3

Nine pilot ski resorts and no guarantee that all pilot ski resorts would take part in the limit conjoint analysis.

4 With the choice-based conjoint analysis it is tried to create a purchase situation that is as realistic as possible. The respondent

only chooses the stimulus/i from a choice set that is/are relatively most worth buying and also absolutely worth buying,
whereby he or she can also decide for none of the alternatives (cf. Hahn 1997).
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PROSNOW’s added value based on a “post-season” evaluation after the real-time testing in
the winter season 2019/20.

General survey structure
To assess PROSNOW’s added value based on the pilot ski resorts’ experiences from the realtime testing in the season 2019/20, a survey structured into five thematic blocks and consisting
of 13 questions was created. Besides a series of completely new questions, particularly on
WTP, we also repeated or adopted some questions from previous surveys conducted in the
PROSNOW project. On the one hand, some selected questions from the “within-season”
evaluation (see D4.3), which particularly focused on the technical and functional aspects of the
demonstrator, were repeated to get a concluding picture of the entire testing season. On the
other hand, we also used some slightly adopted questions from the Alpine-wide online survey
that took place in spring 2019 (see D2.4). What follows is an overview of the survey’s general
structure. For the exact wording of the survey see Annex A, which includes the English version
of the questionnaire for the post-season evaluation of PROSNOW.
Pre-page: Information about the respondent
(See Annex A, questions 1-3)

Before starting with the actual questionnaire, respondents were asked to name the ski resort,
their current position in the resort, and the time they had been working in the resort and in their
current position.
Block I: PROSNOW testing intensity
(See Annex A, questions 1-3)

For interpreting the survey results, we considered it important to know, how familiar pilot ski
resorts got with the PROSNOW demonstrator during the testing phase. That is why we asked
pilot ski resorts about the intensity with which they had tested the PROSNOW demonstrator in
the season 2019/20 and for the reasons in case of a low testing intensity.
Block II: PROSNOW evaluation
(See Annex A, questions 4-7)

The second block is about evaluating different aspects of the PROSNOW demonstrator,
including (i) the perceived forecasting accuracy, (ii) both, the actual observation and basic
potential of any positive impacts (e.g. resource or cost savings, facilitations in planning and
decision-making), and (iii) the perceived usefulness of the demonstrator for different areas of
application.
Block III: Saving potential under perfect knowledge
(See Annex A, questions 8-10)

The third block deals with the resource and cost saving potential that pilot ski resorts would
expect in the field of snow management if they were blessed with perfect knowledge about the
upcoming season’s weather and snow conditions. The uncertain nature of upcoming weather
and snow conditions is very likely to animate snow managers to produce some sort of “snow
safety buffer”. The intention of this question block is to get a feeling about the magnitude of this
“snow safety buffer” and its related use of resources and costs. The saving potential related to
a perfect forecasting system is of course a very theoretical value not reachable by a real-world
forecasting system, but it provides valuable information about the maximum savings possible
D4.4 Report on the perceived added-value of the service from a users’ experience
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due to the removal of forecasting uncertainties. This saving potential can also be interpreted
as the upper limit of the respondents’ WTP for a forecasting service that improves their
anticipatory capabilities.
In addition, we asked about the price of the weather forecasts pilot ski resorts were currently
using for planning their technical snow production. In a way, this forms the lower limit of their
WTP given that PROSNOW’s short-term meteorological forecasts are at least as accurate as
the weather forecasts currently used by the pilot ski resorts (cf. D2.4).
Block IV: Interest in using PROSNOW in future
(See Annex A, questions 11-12)

Block IV includes questions about the pilot ski resorts’ basic interest in using PROSNOW in
the future. In addition, we used direct survey techniques to ask about their WTP for a service
like the PROSNOW system.
Block V: A little ranking experiment
The last block consists of a limit conjoint analysis. As mentioned above, limit conjoint analysis
represents an indirect method to assess WTP and to learn about the pilot ski resorts’
preferences with respect to single product attributes. More details on the limit conjoint analysis
conducted within the PROSNOW evaluation process are presented in the following subsection.

Limit conjoint analysis
In a limit conjoint analysis, individuals are asked to give preference judgments with respect to
various stimuli – i.e. product profiles – and to divide the ranked or rated stimuli into “worth
buying” and “not worth buying”. In the following, we describe the steps needed for conducting
a limit conjoint analysis (cf. Backhaus et al. 2016; Backhaus et al. 2007; EE&MC 2005) and
how these steps were implemented within the PROSNOW post-season evaluation.
1.) Definition of product attributes and their levels:
The first step of setting up a limit conjoint analysis covers the determination of the considered
product attributes and their levels. The chosen attributes and levels need to fulfil various
criteria. Attributes should be relevant for the purchasing decision, influenceable by the product
provider, and independent from each other. Attribute levels should be realizable by the product
provider, clear instead of subjective (e.g. “50 Euros” instead of “cheap”) and have a
compensatory relationship to each other. The latter means that in the subjective perception of
the respondents, a disadvantageous level of an attribute should be compensable by an
advantageous level of another attribute. In addition, it is necessary to keep the number of
attributes and levels low, as the cognitive requirements towards survey respondents and the
survey efforts quickly increase into unmanageable dimensions otherwise. This would make
respondents likely to simplify their response behaviour or even cancel the survey.
The limit conjoint analysis conducted within the “post-season” evaluation of the PROSNOW
demonstrator focused on attributes that are of particular relevance and interest for
PROSNOW’s commercial exploitation. As described in PROSNOW’s Updated Exploitation
Strategy (i.e. the interim version of D5.4 Report on dissemination and exploitation of results),
different consortium members have partnered up to several exploitation entities and started
developing go-to-market strategies, which include for example defining the offered product(s)
D4.4 Report on the perceived added-value of the service from a users’ experience
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and service(s) and their related prices. The following questions are of particular interest for
these exploitation entities:


What are the preferences of potential end-users towards different forms of support (e.g.
training on how to use and interpret the PROSNOW forecasts; continuous consulting
based on the PROSNOW forecasts)?



How do potential end-users respond to product simplifications, such as limitations in
the number of SRUs5 (Ski resort Reference Units) for which forecasts are provided or
in the forecasting time horizon? Or put the other way around: how much utility or benefit
arises to potential end-users from a higher number of SRUs or a longer forecasting
horizon? As mentioned in the interim version of deliverable D5.4, simulations on the
costs and revenues of providing commercial PROSNOW products show that cost or
time of computation represents a critical factor for profitability. Hence, it might be
necessary to introduce some simplifications (e.g. limit the number of SRUs and snow
management configurations) in order to be profitable. Thus, the question is to which
costs such simplifications come in terms of lost perceived added value by potential endusers.



What is the willingness to pay of potential end-users? Together with the costs of
provision, information about WTP is essential for developing an appropriate pricing
scheme for a novel service like PROSNOW.

Using the indicators and features of the latest version of the PROSNOW demonstrator and the
provision of daily updated forecasts as fixed components of each stimulus, we thus decided to
integrate the following four attributes into the survey, each showing three different levels (see
question 13 in Appendix A on how the attributes and levels were presented to the survey
participants):


The number of SRUs for which daily updated forecasts on all meteorological and snow
indicators are provided.
Levels: (i) 1, (ii) 5, (iii) a few 100.



The type of support provided along with the forecasts.
Levels: (i) no additional training or consulting (“no”), (ii) training at the beginning of the
season on how to use and interpret the different indicators of the PROSNOW service
(“training”), (iii) continuous consulting throughout the season, based on the PROSNOW
forecasts (“consulting”).



The forecast horizon covered by the prediction system.
Levels: (i) next 4 days, (ii) next 10 days, (iii) all days until season end.



The price per season (not including any set-up costs, since for the pilot ski resorts
responding to the survey, the system had already been set up in the course of the
PROSNOW project).
Levels: (i) 5 500 €, (ii) 7 500 €, (iii) 9 500 €.

5 PROSNOW provides forecasting information at the level of “Ski resort Reference Units” (SRUs), i.e. areas or sections of slopes

within which the snowpack is considered similar (depth, mass, snow management). It is estimated that the total number of
SRUs for an average ski resort will typically range between several tens and a few hundred (see D1.3 Report on snowpack
modelling). Experiences from the real-time testing, however, showed that there are often 4-5 critical SRUs snow managers
focus on when deciding on the strategies for the upcoming hours and days.
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2.) Definition of the survey design and survey implementation:
In a second step, it needs to be decided how many attributes per stimulus to present
simultaneously to the respondents. The literature mentions two methods: (i) the full-profile
method and (ii) the trade-off method. With the trade-off method, the respondent is only
confronted with two attributes at the same time and needs to assess the different possible
combination pairs in a trade-off matrix. With the more realistic full-profile method, each stimulus
includes all attributes considered within the survey.
We followed Backhaus et al. (2007) and decided for the more realistic full-profile method. With
four attributes and three levels per attribute, a full design would have resulted in 81 stimuli
(34 = 81). To avoid a temporal and cognitive overload of the survey participants, we used a
fractional factorial design instead, with nine representative stimuli that model the main effects.
Table 1 shows the attribute levels of the nine stimuli (or product profiles) of the symmetrical
fractional factorial design.
Table 1: Symmetrical fractional factorial design for the PROSNOW product profiles (following the example of
Backhaus et al. 2007)
Stimuli / product profiles
𝒏

𝒂

1

A

B

C

D

●

●

E

F

G

H

I

●

●

Number of SRUs

1

1

1

1

2

5

1

3

> 100

2

●

●
●

●

●

Type of support

2

1

no

2

2

training

2

3

consulting

3

●
●

●

●

●

●
●

●

●

Forecast horizon

3

1

4 days

3

2

10 days

3

3

season

4

●
●

●
●

●

●
●

●

●

Price

4

1

5 500 €

4

2

7 500 €

4

3

9 500 €

●

●

●
●

●

●
●

●
●

There are various ways how to let respondents assess the different stimuli, including metric
and non-metric procedures (cf. Backhaus et al. 2007). Within the PROSNOW conjoint exercise,
we decided for a non-metric assessment procedure, i.e. pilot ski resorts were asked to rank
the stimuli in an unambiguous order according to their preferences. Compared to a metric
scaled rating exercise, the ranking procedure forces respondents to compare the stimuli more
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carefully and to express their preferences more clearly. In contrast to a classical conjoint
analysis, the ranking exercise is complemented by a purchasing decision in the limit conjoint
analysis. That is, respondents are asked to set a so called “limit card” by splitting the ranked
stimuli into “worth buying” and “not worth buying” product packages.
Page 40 in Appendix A shows, how the conjoint exercise was presented to the pilot ski resorts
within the PROSNOW post-season evaluation. Overall, our formulation and presentation of the
conjoint exercise was guided by the example of Ahlert et al. (2006, p.30f).
3.) Analysis of the data:
After survey implementation and data collection, the next step in the conjoint procedure
consists of analysing the data. As noted in Backhaus et al. (2007), the data collected within a
limit conjoint analysis provide information about (i) the respondents’ overall utility per product
profile, (ii) the respondents’ willingness to buy a particular product profile, (iii) the relative
importance of the different attributes in determining a respondent’s overall utility per stimulus,
and (iv) the respondents’ preference structures within the attributes. To infer this information
from the collected data, the so called part-worth utilities 𝜷𝒊𝒏𝒂 of all attribute levels need to be
estimated in a first step. A part-worth utility 𝜷 indicates the utility a particular level 𝒂 of attribute
𝒏 contributes to the total utility of stimulus 𝒌 for respondent 𝒊. There are different metric and
non-metric procedures to estimate the part-worth utilities. Backhaus et al. (2007) mention, that
in previous studies, different estimation procedures only led to minor differences in the results.
Hence, there is no general recommendation for one procedure over another.
For the analysis of our PROSNOW conjoint exercise, we closely followed the example of
Backhaus et al. (2007), who used a metric procedure to estimate the part-worth utilities. To
begin with, the total utility per stimulus was determined for each single respondent from his or
her ranking of all the stimuli from the survey design. For this purpose, we assumed that the
utility intervals between the empirically determined ranks are perceived as equidistant by the
respondents, such that they can be interpreted metrically. We used the limit card to define the
respondent’s zero point of utility, as it marks the point of indifference between the decision to
buy and not to buy. That is, stimuli perceived “worth buying” by the respondent receive a
positive utility; stimuli perceived not worth buying a negative utility. We applied the same rule
of scale transformation as Backhaus et al. (2007) to determine respondent 𝒊′𝑠 empirical total
utility 𝑼 of stimulus 𝒌 based on rank 𝒓 of stimulus 𝒌 and the limit card:
𝑼𝒌𝒊 = 𝑳𝒊 − 𝒓𝒌𝒊 + 𝟎. 𝟓

Eq.1

where 𝑳𝒊 indicates the rank of the last stimulus that respondent 𝒊 still considers worth buying
(i.e. the location of the limit card). Table 2 illustrates such a scale transformation, using the
ranking of one of the responding pilot ski resorts as an example.

Rank 𝒓𝒌𝒊

1

Stimulus 𝒌

I

Total utility 𝑼𝒌𝒊

0.5

Limit Card

Table 2: Example for a scale transformation in the limit conjoint analysis, using the ranking of one of the
responding pilot ski resorts (based on Hahn and Voeth 1997 and Backhaus et al. 2007)
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Based on the empirical total utilities 𝑼𝒌𝒊 , the part-worth utilities 𝜷𝒊𝒏𝒂 of level 𝒂 of attribute 𝒏
were determined by means of regression analysis (cf. Backhaus et al. 2007). We followed the
traditional approach to estimate the part-worth utilities by using the method of ordinary least
squares (OLS), with a respondent’s total utilities as the dependent variable and attribute levels
(or dummy variables for attribute levels) as the independent variables.
We assumed a linear relationship between price level and resulting utility. That is, we used a
vector model6 for estimating the part-worth utilities of the price attribute. For the other three
attributes (number of SRUs, type of support, forecast horizon), we applied the part-worth
model6 as evaluation function, since we did not know the exact relationship between the single
levels ex ante. Using the part-worth model, only (A-1) part-worth utilities need to be estimated
per attribute, since the last level can be interpreted as the reference, from which the deviations
of the other levels are to be estimated7. For the price attribute, represented by the vector model,
only one regression coefficient 𝜷𝒊𝑵𝑳 is estimated:
𝑵−𝟏 𝑨𝒏 −𝟏

Eq.2

𝒖𝒌𝒊 = 𝜷𝒊𝟎 + ∑ ∑ 𝜷𝒊𝒏𝒂 ∗ 𝒙𝒌𝒏𝒂 + 𝜷𝒊𝑵𝑳 ∗ 𝒑𝒌𝑵 + 𝜺𝒌𝒊
𝒏=𝟏 𝒂=𝟏

The aim of the regression equation is to minimize the squared deviations between
actual/empirical total utilities 𝑼𝒌𝒊 and theoretical total utilities 𝒖𝒌𝒊 . Based on the estimated partworth utilities, the total utilities of all product profiles – even of those not included in the reduced
survey set – can be estimated subsequently. Positive total utilities indicate a general
willingness to buy, negative ones a general refusal to buy.
Normalized or standardized part-worth utilities allow for a better comparability between
respondents and for an aggregation over all respondents. The best (worst) stimulus, which
might even not be part of the reduced design, gets a normalized utility of “1” (“0”). The

6

The vector model and the part-worth model are so-called preference models. Preference models represent assumptions
about the utility evolution between the different levels of individual attributes. As described for instance in Bornstedt (2007),
it is usually distinguished between three types of preference models in the literature: vector models, ideal point models and
part-worth models. The vector model assumes a linearly increasing (or decreasing) relationship between the part-worth
utilities of an attribute’s levels, i.e. a respondent always prefers the higher (or lower) level of the respective attribute. The
ideal point model assumes the existence of an ideal level. Deviations from this ideal level cause a loss in utility. The part-worth
model does not assume any relationship between the levels of an attribute and the level of the respective part-worth utilities.
It is the most flexible model. Based on Bornstedt (2007, p.88), the figure below shows a graphical representation of the three
preference models.

attribute level

Part-worth model
utility/preference

Ideal point model
utility/preference

utility/preference

Vector model

ideal point

attribute level

attribute level

7

Note that for coding those attributes evaluated by using the part-worth model, we used the deviation coding system. It
compares the mean of the dependent variable for a given level to the overall mean of the dependent variable.
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normalized part-worth utilities 𝜷𝒏𝒐𝒓𝒎
can then be calculated using Eq.3 (cf. Backhaus et al.
𝒊𝒏𝒂
2007):
𝜷𝒏𝒐𝒓𝒎
𝒊𝒏𝒂 =

𝜷𝒊𝒏𝒂 − 𝐦𝐢𝐧{𝜷𝒊𝒏𝒂 }

𝒂
𝑵
∑𝒏=𝟏(𝐦𝐚𝐱{𝜷𝒊𝒏𝒂 } −
𝒂

𝐦𝐢𝐧{𝜷𝒊𝒏𝒂 })

Eq.3

𝒂

The normalized part-worth utilities 𝜷𝒏𝒐𝒓𝒎
𝒊𝒏𝒂 show the importance of a particular attribute level for
the total utility provided by a stimulus. The highest normalized part-worth utilities 𝜷𝒏𝒐𝒓𝒎
𝒊𝒏𝒂 within
the different attributes indicate the relative importance (or weight) 𝒘𝒊𝒏 of the considered
attribute (cf. Backhaus et al. 2007):
𝒘𝒊𝒏 =

𝐦𝐚𝐱{𝜷𝒊𝒏𝒂 } − 𝐦𝐢𝐧{𝜷𝒊𝒏𝒂 }
𝒂

𝒂

∑𝑵
𝒏=𝟏(𝐦𝐚𝐱{𝜷𝒊𝒏𝒂 } − 𝐦𝐢𝐧{𝜷𝒊𝒏𝒂 })
𝒂

Eq.4

𝒂

The relative importance 𝒘 of an attribute 𝒏 shows the relevance of the attribute for preference
changes of respondent 𝒊. It gives the normalized utility range across all its associated levels.
Aggregating the relative importance of all attributes results in 100 % (cf. Backhaus et al. 2007).
For deriving overall preference patterns, the normalized part-worth utilities of the different
respondents can be aggregated by averaging. A possible alternative procedure is to regard all
individual analyses as replications and evaluate them jointly with a suitable estimation
algorithm, analogously to the individual analysis (cf. Backhaus et al. 2007).
Besides the relative importance of the single attributes per respondent, we are particularly
interested in the pilot ski resorts’ WTP. This can be easily derived for any product profile from
the estimated part-worth utilities 𝜷𝒊𝒏𝒂 . To calculate respondent 𝒊’s WTP for product profile 𝒌,
respondent 𝒊′ 𝑠 utility for product profile 𝒌 needs to be estimated first, but without considering
the price. That is, the price is set to zero: 𝒖𝒌𝒊 (𝒑𝒓𝒊𝒄𝒆 = 𝟎). In a second step, the maximum price
respondent 𝒊 is willing to pay for the considered product profile 𝒌 is calculated, i.e. the price
before respondent 𝒊′𝑠 total utility of product profile 𝒌 turns negative:

𝟎 = 𝒖𝒌𝒊 (𝒑𝒓𝒊𝒄𝒆 = 𝟎) + 𝜷𝒊;𝟒;𝑳 ∗ 𝒑𝒓𝒊𝒄𝒆_𝒎𝒂𝒙

𝒑𝒓𝒊𝒄𝒆_𝒎𝒂𝒙 =

−𝒖𝒌𝒊 (𝒑𝒓𝒊𝒄𝒆 = 𝟎)
𝜷𝒊;𝟒;𝑳
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3. Data collection & processing
Data collection
For the post-season evaluation of the PROSNOW demonstrator, the questionnaire introduced
in chapter 2 and presented in Annex A was translated into the national languages of the nine
pilot ski resorts, i.e. French, German, and Italian. Mid-April 2020 the translated questionnaires
were sent to the pilot ski resorts as fillable PDF forms, with local working group (LWG) leaders8
assisting them in filling the questionnaire via the phone, if necessary.
As mentioned in the introduction, the COVID-19 pandemic led to an abrupt, premature season
end in the pilot ski resorts, with most of the staff sent on vacation. Livigno (IT) had to close on
8 March, the South-Tyrolean pilot ski resorts on 10 March. France, Austria and Germany
followed on 15 March. The unexpected season end complicated the availability and reachability
of our contact persons in the pilot ski resorts. Despite these challenging circumstances, LWG
leaders managed to get feedback on the post-season evaluation form from seven out of nine
pilot ski resorts. One pilot ski resort, which consists of several operating companies, provided
two separate forms. Hence, in total eight (partly) filled questionnaires from seven different pilot
ski resorts could be taken into account in the subsequent analyses of PROSNOW’s “postseason” evaluation. The filled questionnaires were received between 22 April and 2 June 2020.

Data processing
We used the open source software R (R Core Team 2020) for processing, analysing and
displaying the data collected by the survey. Applied packages included ggplot2 (Wickham
2016), scales (Wickham and Seidel 2019), gtable (Wickham and Pedersen 2019), and
ggnewscale (Campitelli 2020).

8 For each pilot ski resort within PROSNOW,

a local working group (LWG) was established at the beginning of the project. Each
LWG comprised at least one representative from the resort technical management team, a technical and science partner and
all stakeholders directly concerned with the use of data. LWGs were coordinated by the WP4 leader and led by partners in
charge of the relationship with pilot ski resorts. For more detailed information on the LWGs see e.g. D4.3.
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4. Survey results
The PROSNOW “post-season” evaluation form was filled by people in high technical or
management positions (e.g. CEO, technical director, deputy manager, head of service,
operating manager for snow production and grooming) with long experience in their current
position and good knowledge of the ski resort: the great majority of respondents has been in
the resort for more than 12 years and has worked in their current position for more than 7 years
(see Figure 1).

a) Respondent’s years in resort (n=8)

b) Respondent’s years in current position (n=8)

Figure 1: Some characteristics of the survey respondents – years in the resort (a) and in the current position (b).

Testing intensity
The self-assessed overall testing intensity of the PROSNOW demonstrator in the season
2019/20 varied between pilot ski resorts and ranged from very low to high (see Figure 2.a).
However, with four out of eight respondents a majority rated their overall testing intensity as
low. Within the main phase of testing, most respondents consulted the demonstrator about
once a week (see Figure 2.b).

a) Overall testing intensity in the season
2019/20 (n=8)

b) Frequency of having a look at the demonstrator
within main testing phase (n=8)

Figure 2: How respondents rated their overall intensity of testing the PROSNOW demonstrator in the season
2019/20 (a) and how often they had a look at the PROSNOW demonstrator during the main testing phase (b).

All respondents, who indicated a very low or low overall testing intensity, mentioned a delay in
the availability of the fully operative demonstrator as (one) reason for not having tested the
forecasting system more extensively (see Figure 3). Some pilot ski resorts had already finished
the season’s snowmaking when the PROSNOW testing phase actually started in their resort.
One respondent added the comparably difficult season, the complexity of the demonstrator,
and the circumstance that “the correctness of the data could not be clearly verified” as further
reasons for the low overall testing intensity.
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Another respondent noted that the transfer of the GPS-based snow height measurements from
Snowsat to the PROSNOW system did not work (see D1.6 and D4.3 for further background
information). This, however, did not result in a very low or low overall testing intensity.

Reason(s) for a low overall testing intensity in the season 2019/20 (n=5)

Figure 3: Respondents’ reasons for a “very low” or “low” overall testing intensity (multiple answers allowed)

General evaluation of the PROSNOW demonstrator
Most respondents from the pilot ski resorts assessed the overall accuracy of PROSNOW’s
“short-term” (up to 4 days) forecasts as medium to high (see Figure 4.a). Regarding the “longterm” forecasts (beyond 4 days), quite a high fraction of respondents did not or was not able
to assess the overall accuracy based on one season of real-time testing. The remaining
respondents rated the accuracy of the “long-term” forecasts as very low to low. For further
details on the pilot ski resorts’ assessment of the forecasting accuracy from the “within-season”
evaluations see D4.3.

a) Overall “short-term” accuracy (up to 4 days)
of PROSNOW forecasts (n=8)

b) Overall “long-term” accuracy (beyond 4 days)
of PROSNOW forecasts (n=8)

Figure 4: How respondents rated the overall “short term” (up to 4 days) and “long-term” (beyond 4 days)
accuracy of the PROSNOW forecasts.

Only a few of the responding pilot ski resorts observed actual resource or cost savings,
facilitations in planning and decision-making, or other kinds of positive impacts during the realtime testing season (see Figure 5). One respondent reported both, observed reductions in
water consumption and positive impacts on decision-making. Another one experienced
facilitations in planning and decision making and pointed out that PROSNOW “[…] was helpful
in detecting the snow production windows.” One of the respondents, who did not actually
experience any positive impacts during the testing, noted that “[if] the system had worked, the
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data would have been very helpful for better planning as it combines different systems in one
model.”

Respondents’ experience of any positive impacts while testing PROSNOW (n=8)

Figure 5: Respondents’ observations of any positive impacts while testing PROSNOW in the season 2019/20.

Amongst those respondents, who had not experienced positive impacts during the testing
season, a clear majority nevertheless turned out to be very positive that PROSNOW could in
principle be of help to save resources and costs or to facilitate planning and decision-making
(see Figure 6.a). Some of them provided further details about which kinds of positive impacts
they expected (see Figure 6.b). Others noted a need for more extensive testing on the fully
operable system to be able to give more detailed insights into the kind and extent of likely
impacts.

a) Respondents’ feeling about PROSNOW’s
principle potential for positive impacts (n=6)

b) Some more details about respondents’
expectations about PROSNOW impacts (n=5)
- “Cost savings (10-20%) due to lower energy and
personnel costs as production could be optimized in
the medium term.”
- “Avoidance of overproduction is unlikely since a very
long-term forecast with extremely little uncertainty
would be necessary.”
- “I think it could be very helpful for planning the work
of the staff and for discussions about how much
snow still to produce.”

Figure 6: Respondents’ evaluation whether PROSNOW forecasts could in principle be of help to save resources
and costs or to facilitate planning and decision-making (a) and some details on expected positive impacts (b).

Figure 7 shows areas of application, for which the responding pilot ski resorts actually
experienced PROSNOW to be useful during the testing season or saw a principle potential of
PROSNOW to be of use. Actually experienced usefulness was only reported in the area of
snowmaking decisions for time horizons up to one week and in the area of water use
optimization. However, respondents could imagine PROSNOW to be of use for a range of
further application areas, particularly including the optimization of water and energy use and
support in the planning of resources in general. The avoidance of snow overproduction and
internal/external communication also represent areas of application for which a great majority
of the responding pilot ski resorts sees potential for PROSNOW to be of use. One respondent
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also mentioned that PROSNOW could be a useful decision support for the daily planning of
artificial snow avalanches triggering.

Respondents’ experienced or imagined usefulness of PROSNOW for different application areas (n=8)

Figure 7: How respondents assess PROSNOW’s usefulness for different areas of application (actually
experienced usefulness during the testing season vs. principally imagined usefulness vs. neither experienced
nor imagined usefulness).

Asked about improvement possibilities one respondent noted to perceive the user interface as
too complex and confusing, making it difficult to navigate through the tool. Another respondent
emphasized PROSNOW’s need to clearly stand out from existing instruments and applications.
He/she added that as long as the “traditional channels” provided better forecasts, PROSNOW
had no chance. However, the respective respondent attested PROSNOW the potential to
become such an outstanding tool that brings together all “channels” and evolves to a clear
decision-making aid. Further improvement suggestions from respondents included the
(automatic) provision of a daily email with the most important information about the next days
and the possibility for the user to insert manually measured snow heights into the system. For
further details on suggestions about possible improvements see deliverables D3.4 and D4.3.
As pointed out in D4.3, some pilot ski resorts experienced problems with the demonstrator and
were not able to exploit its full potential within the testing phase. These problems, for instance,
included difficulties in the insertion of local observations (e.g. GPS-based snow height
measurements on slopes) into the PROSNOW system and were reflected in the responses on
improvement possibilities. One respondent noted to miss a functioning system, another
reported that he/she could not observe a realistic functioning due to the transfer problems with
the GPS-based snow height measurements.
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Hence, asked about their interest in using PROSNOW in future, the majority of responding pilot
ski resorts indicated to need another season of testing (see Figure 8). Two respondents
showed interest in using PROSNOW in future, provided proper pricing. One pilot ski resort
stated not to be interested, since “at the moment, the temporal resources, circumstances and
efforts cannot be compared to the savings.” Note that this respondent indicated a low overall
testing intensity due to too late readiness of the PROSNOW demonstrator for the respective
pilot ski resort.

Respondents’ answer whether they would be interested in using PROSNOW in future (n=8)

Figure 8: Pilot ski resorts’ interest in using PROSNOW in future

Expected saving potential and first rough WTP assessments
Two survey questions served the purpose of getting a first rough indication or possible range
of the respondents’ WTP. On the one hand, we asked the pilot ski resorts about the saving
potential they would expect in the field of snow management if they were blessed with perfect
knowledge about the upcoming season’s weather and snow conditions (see question 8 in
Annex A). Although such a perfect forecast is unreachable in reality – at least for now – the
corresponding saving potential gives at least a first indication of the very upper WTP for a
forecasting service that improves the ski resorts’ anticipatory capabilities in upcoming
meteorological and snow conditions.
If blessed with perfect knowledge, respondents would expect benefits, facilitations and savings
in the areas of snowmaking and grooming, particularly in terms of facilitations in staff planning
and savings in water, energy and machine hours. One respondent also reported benefits and
facilitations for the planning of races. Respondents’ estimates about the average seasonal
saving potentials under perfect knowledge, compared to the current situation, ranged from
10 % to 45 % in terms of reduced amounts of technical snow needed and from 10 % to 40 %
in terms of less water needed for producing this reduced amount of technical snow (see Figure
9.a and Figure 9.b). Expected average seasonal savings in the area of snow management
operating costs ranged from 5 % to 20 % (Figure 9.c). Note that the respondent, who indicated
the highest expected saving potentials in terms of snow and water amounts (45 % and 40 %),
decided for the opportunity to express the expected cost savings in absolute instead of
percentage terms (see question 8.c in Annex A), indicating an average seasonal saving
potential of 50 000 €.
To sum up, the “uncertainty surcharge” due to imperfect knowledge about upcoming weather
and snow conditions accounts for a noticeable fraction in total snow production and related
water consumption as well as in total snow management operating costs. Applying the range
of expected average seasonal savings in the area of snow management operating costs under
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perfect knowledge (i.e. 5 %-20 %) to publicly available information about operating costs in
three big Swiss ski resorts (8 m. €-15 m. €)9 would result in an absolute saving potential in the
range of 400 000 € to 3 m. € for these ski resorts.

Respondents’ estimated saving potential under perfect knowledge …
a) … in terms of technical
snow needed
(n=6)
b) … in terms of water needed
for snow production
(n=6)
c) … in the area of snow
management
operating
costs
(n=5)

Figure 9: Average seasonal saving potential expected by the respondents if blessed with perfect knowledge
about the upcoming season’s weather and snow conditions. (Note that the answers of one respondent were
removed due to implausible figures).10

The key point in terms of added value of and WTP for PROSNOW services is, how pilot ski
resorts rate the extent to which PROSNOW could help them reaching the savings they would
expect under perfect knowledge. As illustrated in Figure 10, the respondents’ assessments
range from 10 % to 80 %, with the majority expecting PROSNOW to be able to help realizing
10 % to 20 % of the saving potential associated with perfect knowledge. The respondent, who
indicated a maximum saving potential in the seasonal snow management operating costs of
50 000 € due to perfect knowledge, expects PROSNOW to be able to realize 30 % thereof.
This corresponds to expected average seasonal savings of 15 000 € due to PROSNOW for
this pilot ski resort.
Linking the percentage values of Figure 9.c and Figure 10 for those respondents, who
answered both questions (n=4), results in an expected PROSNOW saving potential ranging
from 1 % to 16 % of average current snow management operating costs. Applying these
percentages again to publicly available information about operating costs in three big Swiss ski
resorts (see Appendix C in D2.4) would result in absolute expected saving potentials due to
PROSNOW in the range of 80 000 € to 2.4 m. € for these ski resorts.
The second survey question that served the purpose of getting a first rough indication or
possible range of the respondents’ WTP referred to the price pilot ski resorts are currently
paying for their weather forecasts. This price may represent the lower limit of the respondents’
WTP for PROSNOW services (see also chapter 2 of this report). As illustrated by Figure 11,
only three of the eight responding pilot ski resorts need to pay for the weather forecasts they

9

See Appendix C in D2.4 (Report on interviews and surveys with European Alps stakeholders)

10

Note that respondents were given the choice to indicate the saving potentials either in absolute values (i.e. m³ of snow
produced, litre of water needed, and Euros of snow management operating costs) or as a percentage of the average seasonal
amounts under the current situation of imperfect knowledge. Figure 9 only illustrates those answers given in percentage
terms. Most respondents decided for percentage values, with only one exception, who expressed his/her estimated saving
potential in the area of snow management operating costs in absolute terms.
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are currently using for planning their technical snow production. Two of them provided further
details on the seasonal costs of their weather forecasts, ranging from 2 000 € to 3 250 €.

PROSNOW’s expected saving potential in terms
of maximum saving potential (n=8)

Respondents’ usage of free vs. charged weather
forecasts (n=8)

Figure 10: How pilot ski resorts rate the extent to
which PROSNOW could help them reaching the
savings expected under perfect knowledge

Figure 11: Overview on the number of pilot ski
resorts using free vs. charged weather forecasts for
planning their technical snow production

As mentioned before, these two survey questions only provide first rough hints about the
possible order of magnitude of the respondents’ WTP for PROSNOW services. To get a clearer
picture, the “post-season” evaluation survey also included direct questions about the pilot ski
resorts’ WTP as well as a limit conjoint exercise, whose results are presented below.

Further details on WTP and preferences regarding product design
Figure 12 illustrates the results of directly asking pilot ski resorts about their interest in
continuing to receive PROSNOW forecasts in their current form, but at a particular seasonal
price. One of the responding pilot ski resorts noted to be unable to answer the question, as the
demonstrator did not work for his/her resort in time to be tested. This respondent indicated a
very low overall PROSNOW testing intensity (c.f. Figure 2.a). For four respondents the
predefined prices, starting with 3 500 €, exceeded their WTP. Two of them indicated not to be
interested in further using PROSNOW in its current form, with one declaring to reconsider
his/her decision in case of (i) proven reliability of the forecasts and the displayed data, and (ii)
additional setting options in the user-interface. Note, that all four respondents with a WTP
below the predefined 3 500 € indicated a low overall testing intensity of PROSNOW in the
winter season 2019/20 (c.f. Figure 2.a).
One respondent would be ready to use PROSNOW in its current form for 3 500 € without any
further conditions, but also for 7 500 € (or even 11 500 €) if the price was refunded in case of
an inaccuracy of more than 10 % in the forecasts for the next one (or two) month(s). For the
sole provision of key data relevant for the snowmakers (wet bulb temperature, wind, snow
depth, etc.) – i.e. a downgraded PROSNOW service – this respondent indicated to be willing
to pay a maximum price of 3 000 €.
Another respondent stated interest in continuing to receive PROSNOW in its current form for
up to 10 000 € (see Figure 12.d) without any further conditions, and possibly also for 11 500 €
after a fully successful testing season.
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A third respondent indicated interest in using PROSNOW in its current form for 3 500 € without
any further conditions, but also for 7 500 € if the PROSNOW forecasts were integrated into
their snowmaking software and if the service included consulting.
To sum up, most of the responding pilot ski resorts would be willing to pay a non-zero price for
the PROSNOW service in its current form. Without any further conditions, WTP ranges from
2 500 € to 10 000 € per season. Moreover, two respondents would be even willing to pay at
least 11 500 € under particular conditions.

Interest in making use of the offer to continue receiving PROSNOW forecasts in their current form, but
at a seasonal price of …
a) … 3 500 € (n=8)

b) … 7 500 € (n=8)

c) … 11 500 € (n=8)

d) Highest price each respondent would be willing to pay to continue using PROSNOW forecasts in
their current form (n=6)

Figure 12: Interest in further on receiving PROSNOW forecasts, depending on the seasonal price

In addition to directly asking pilot ski resorts about their WTP for PROSNOW services, we also
applied an indirect survey method in the form of a limit conjoint analysis. Besides insights on
the respondents’ WTP, the results of the limit conjoint analysis also provide information on the
pilot ski resorts’ preference structure towards the tested product attributes number of SRUs,
type of support, forecast horizon, and price.
Figure 13 shows the normalized part-worth utilities of each of the six respondents, who
answered the limit conjoint question11 (see also Table B.1 and Table B.2 in Annex B for the
part-worth utilities in tabular form). As illustrated by the figure, the individual preference
structures derived from the respondents’ rankings of the product profiles vary noticeably.
Regarding the attribute number of SRUs, most respondents (i.e. four out of six) prefer more
than 100 SRUs over 5 SRUs over 1 SRU. That is, the more SRUs, the better (at least within
the tested range of SRUs). For two of them, the utility increase from 1 SRU to 5 SRUs is higher
than the utility increase from 5 SRUs to more than 100 SRUs, whereas the opposite holds true
for the other two respondents. The remaining two respondents slightly prefer 5 SRUs over 1
SRU, whereas forecasts for more than 100 SRUs provide them the lowest utility.

11

Two respondents, both with either a very low or low overall testing intensity due to too late readiness of the PROSNOW
demonstrator (see Figure 2.a and Figure 3), did not answer the question on the limit conjoint analysis. This also includes the
respondent who indicated not to be interested in using PROSNOW in future (see Figure 8).
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Respondents’ preference orders with respect to the different types of support are the most
diverse ones amongst the four considered attributes. Four of the in total six possible orders
occur among the respondents. Consulting is ranked highest by three respondents. Another two
respondents prefer training the most, whereas one respondent ranks no support the highest.
Regarding the attribute forecast horizon, all respondents show a clear preference for forecasts
that span all days until season end. Most respondents – i.e. four out of six – also prefer
forecasts spanning the next 10 days over forecasts spanning only the next 4 days. The
remaining two respondents show a preference for 4-day forecasts over 10-day forecasts;
however, the utility difference between the two levels is rather negligible.
For the last considered attribute, we would expect the respondents’ utility to increase with
decreasing prices in terms of plausibility. This is actually the case for all respondents with one
exception: respondent 6. Since the part-worth utilities of respondent 6 thus violate against the
plausibility criterion of a negative price effect12, this respondent is excluded from further
analyses on WTP.

Figure 13: Individual normalized part-worth utilities (n=6)13

The relative importance of the different attributes varies noticeably from respondent to
respondent (see Figure 13 and Figure 14). For respondent 1, the attribute forecast horizon
represents by far the most important in determining his or her utility, followed by the number of
SRUs. Type of support and price are, by contrast, the least important attributes. For
respondents 2 and 5, forecast horizon again represents the attribute with the highest relative

12

Note that directly asking pilot ski resorts about their WTP (see Figure 12) revealed a negative price effect for respondent 6.

13

Note that the normalized part-worth utilities of respondent 3 with respect to the attribute price are hidden by the
normalized part-worth utilities of respondent 4, as both exactly coincide (see also Table B.2 in Annex B).
D4.4 Report on the perceived added-value of the service from a users’ experience

24

importance, followed by the number of SRUs. In contrast to respondent 1 the relative weights
of the different attributes are however much more balanced. For respondents 3 and 4, the price
is the most preference-influencing attribute, accounting for 50 % of the product’s total utility,
whereas with a relative weight of 55 % the number of SRUs represents by far the most
important attribute for respondent 6.

Figure 14: Importance (relative weight) of the different attributes for the preference formation of each
respondent

To test the consistency of the respondents’ evaluations, we checked for internal validity. The
regression model is considered internally valid, if there is a causal relationship between
explanatory and explained variables within the survey design. Depending on the used quality
measure, this is checked by comparing either the empirical with the theoretical total utilities or
the empirical with the theoretical rank values of the nine stimuli. Quality measures used in the
context of the conjoint analysis include Pearson’s correlation coefficient and Kendall’s Tau (cf.
Backhaus et al. 2007). The closer the correlation coefficients approach the value 1, the better
the internal validity. Often, a value of 0.80 (cf. Teichert 2001) or 0.85 (cf. Backhaus et al. 2007)
is used as threshold for the quality measure Kendall’s Tau. Applying these thresholds, the
answers of all respondents are internally valid, with three out of six being however somewhat
borderline (see Table 3).

Table 3: Internal validity of the responses to the conjoint
Respondent

Pearson’s correlation coefficient

Kendall’s Tau

1

1.00

1.00

2

0.96

0.83

3

0.98

0.94

4

0.96

0.83

5

0.96

0.83

6

1.00

1.00

In addition to the analysis of the respondents’ individual preference patterns, it would also be
principally possible to derive overall preference patterns from the limit conjoint exercise, either
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by averaging the normalized part-worth utilities of the different respondents or by evaluating all
responses jointly (see section 2). Due to the small sample size and the quite diverse individual
preference patterns, we however do not expect any valuable additional insights of such an
aggregation step and hence abstain from this analysis.
Since the survey design of our limit conjoint exercise included the price as one assessment
dimensions, we can derive the maximum price each respondent would be willing to pay (WTP)
for a particular simulated product profile, based on the estimated part-worth utilities. Table B.4
in Annex B lists the respondents’ WTP for all possible product profiles resulting from combining
the attributes number of SRUs, type of support and forecast horizon. Table 4 and Table 5, by
contrast, show the respondents’ WTP for some selected product profiles.
For each respondent, Table 4 points out the most preferred product profile together with the
maximum price the respondent would be willing to pay according to his/her answers to the limit
conjoint exercise. Depending on the respondent, WTP for the most preferred profile ranges
from 7 400 € to 12 700 € per season. Taking into account the additional tailoring to the ski
resorts’ individual preferences with respect to particular product attributes, WTP estimates
resulting from the indirect survey approach fit quite well with the respondents’ responses when
directly asked about their WTP (see Figure 12).

Table 4: Profile with highest total utility per respondent and willingness to pay (WTP) for this profile
Product profile
Respondent

WTP
SRUs

Support

Forecast horizon

1

>100

consulting

season

10 500 €

2

>100

consulting

season

12 700 €

3

>100

training

season

8 600 €

4

5

training

season

7 400 €

5

5

no

season

12 400 €

6

>100*

consulting

season

-

* Respondent 6 noted in a comment that his/her ideal package would include daily updated forecasts for 50
SRUs, continuous consulting and a forecast horizon comprising all days until season end.

Finally, Table 5 shows the respondents’ WTP for the product profiles that represent the two
extreme cases in terms of costs of provision: the cheapest product profile in terms of costs of
provision consists of providing forecasts up to 4-days ahead for 1 SRU without any additional
support, whereas the most costly product profile includes forecasts for more than 100 SRUs
covering all days until season end and continuous consulting throughout the season.
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Table 5: Respondents WTP for the cheapest and most expensive product profile in terms of cost of provision
WTP
Respondent

Low-cost product profile
(1 SRU, no support, 4 days)

High-cost product profile
(> 100 SRUs, consulting, season)

1

0

10 500 €

2

0

12 700 €

3

4 900 €

7 900 €

4

3 600 €

6 600 €

5

4 400 €

6 100 €

6

-

-

5. Discussion and Conclusions
In this document, we reported on the results of the evaluation of the PROSNOW demonstrator
by the pilot ski resorts, following the real-time testing in the winter season 2019/20. We
particularly focused on PROSNOW’s added value as perceived by the pilot ski resorts and their
WTP for PROSNOW services. The presented assessment, however, only represents a
snapshot as it is expected to take some time for users to gain confidence with the service,
completely realize its power and its limitations, and learn to use it in the most effective way that
fully exploits its theoretical potential for the particular ski resort. Moreover, for some pilot ski
resorts the PROSNOW demonstrator was not fully operative in time, which limited or even
prevented full and extensive testing. This is also reflected by their evaluations.
Although only a few of the responding pilot ski resorts actually observed positive impacts (e.g.
resource or cost savings, facilitations in planning and decision-making, etc.) during the realtime testing season, a clear majority was very positive that PROSNOW could in principle be of
help to save resources and costs or to facilitate planning and decision-making. Areas of
application for which PROSNOW was considered useful particularly included snowmaking
decisions for the upcoming hours and days, the optimization of water and energy use,
resources planning in general, avoidance of snow overproduction, and internal/external
communication. Especially those ski resorts confronted with a (too) late availability of the fully
operative demonstrator showed high interest in testing the PROSNOW demonstrator for
another season in order to better explore its full potential and added value.
Overall, the “uncertainty surcharge” due to imperfect knowledge about upcoming weather and
snow conditions currently accounts for a noticeable fraction in total snow production and related
water consumption as well as in total snow management operating costs. Depending on the
pilot ski resort, respondents expect that perfect knowledge would reduce the amount of
technical snow needed by up to 45 %, the amount of water needed by up to 40 %, and total
snow management operating costs by up to 20 %. Hence, there is obviously room for a service
that is able to enhance the ski resorts’ current anticipatory capabilities. Based on their
experience from the testing season, some pilot ski resorts expect to be able to save up to about
16 % of current snow management operating costs by using PROSNOW.
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Even though some pilot ski resorts experienced problems with the demonstrator, the majority
(five out of eight respondents) indicated to be willing to pay a non-zero price for the PROSNOW
service in its current form. Directly stated WTP ranged from 2 500 € to 10 000 € per season,
without any further conditions. Some resorts indicated to be even willing to pay at least
11 500 € under particular conditions (e.g. refunding of the price in case of the exceedance of
a predefined forecasting inaccuracy, completion of a completely successful testing season,
etc.). Deriving respondents’ WTP indirectly by systematically varying selected product
attributes in a limit conjoint analysis resulted in maximum chargeable prices between 7 400 €
and 12 700 € for the respondents’ most preferred product packages. Note that a higher selfassessed overall testing intensity of the PROSNOW demonstrator during the winter season
2019/20 usually coincided with a higher WTP. Although due to the small sample size, these
results are not necessarily representative for Alpine ski resorts in general, the figures provide
PROSNOW exploitation entities with some additional support in determining the pricing
schemes for their planned commercial PROSNOW products.
Another interesting result for PROSNOW exploitation entities are the quite heterogeneous
preference structures of the pilot ski resorts with respect to the product attributes number of
SRUs, type of support, forecast horizon, and price. As revealed by the limit conjoint analysis,
for some respondents the price plays the most important role in determining their total utility or
benefit from the product, whereas for others the number of SRUs or the forecast horizon is of
highest relative importance. Based on these heterogeneous preference structures, exploitation
entities may consider using a modular product design, where customers can choose to add
modules of predefined types of support or additional SRUs to their base package.
Overall, it is to be expected that the added value of and the willingness and ability to pay for
PROSNOW services varies noticeably from ski resort to ski resort, depending amongst others
on the ski resort’s size, its dependence on technical snow, but also on the degree of its
technization in the field of snow management. Technically top equipped ski resorts that already
fully exploit the currently available technical possibilities for supporting snow management (e.g.
GPS-based snow height measurements, automated snowmaking, etc.) usually show higher
expectations and demands with respect to a service like PROSNOW. On the other hand, they
may have an advantage in terms of already available skills that are necessary to fully exploit
the potential added value of PROSNOW. Due to the small sample size and the considerable
differences in the pilot ski resorts’ testing intensity of PROSNOW it was, however, not possible
to test the influence of size, technical snow dependence or degree of technization on the ski
resorts’ perceived added value of PROSNOW and their WTP.
Another source of uncertainty with respect to WTP are potential COVID-19 impacts. Since the
survey was sent to pilot ski resorts about one month after their premature closure, respondents
already had the possibility to take COVID-19 impacts into account at least to some extent when
answering questions about their WTP. It is, however, hard to predict how the economic
consequences of the COVID-19 pandemic may change ski resorts’ WTP in the upcoming
months.
Similar to the “within-season” evaluations reported in D4.3, it can be concluded that the pilot
ski resorts’ “post-season” evaluation of the PROSNOW demonstrator and its (potential) added
value was quite heterogeneous, ranging from very positive overall evaluations to the feedback
that the (high) expectations could not (yet) be met. Whereas for some resorts, the service is
already satisfactory in its current form, others see the need for further development and
improvement before being ready for the market. Nevertheless, even in those pilot ski resorts
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where problems with the demonstrator limited or prevented extensive testing, the project
strengthened the conviction that the planned system could fill the current gap in effective
water-, energy- and snow management. Thus, they would appreciate the development of
PROSNOW to be continued.
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A. Annex: Questionnaire (English version)

Final evaluation of the PROSNOW demonstrator

Who are you?14
Resort name:

Time in this resort (years):

Current position:

Time in this position (years):

14 Summary statistics and general insights derived from the collected data may be published in project-related reports

and papers, but only in a way that does not allow identification of individual ski areas and their responses, and draw
any ski area specific conclusions. By filling the hereto survey, you agree to take part in the evaluation of the PROSNOW
product.
D4.4 Report on the perceived added-value of the service from a users’ experience

32

PROSNOW testing intensity

1. How would you rate the overall intensity with which you tested the PROSNOW demonstrator in the season
2019/20?
1
Very low

2
Low

3
Medium

4
High

5
Very high

☐

☐

☐

☐

☐

2. How often did you have a look at the PROSNOW demonstrator within the main phase of testing?
☐ More or less each day
☐ Several times per week
☐ About once a week
☐ Less than once a week

3. [If the answer to question 1 is “very low” or “low”] What was the reason for the low testing intensity?
Multiple answers possible.
☐ It was a comparably difficult season, which prevented extensive testing
☐ The PROSNOW demonstrator was not ready in time to be tested extensively
☐ The PROSNOW demonstrator turned out to be too complicated
☐ Other (please specify):

PROSNOW evaluation

4. How would you rate the overall short-term accuracy (up to 4 days) of the PROSNOW forecasts?
1
Very low

2
Low

3
Medium

4
High

5
Very high

I don’t know

☐

☐

☐

☐

☐

☐

5. How would you rate the overall long-term accuracy (beyond 4 days) of the PROSNOW forecasts?
1
Very low

2
Low

3
Medium

4
High

5
Very high

I don’t know

☐

☐

☐

☐

☐

☐
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6. Have you observed any positive impacts while testing PROSNOW, such as resource or cost savings,
facilitations in planning and decision-making or other effects?
Have you observed/experienced …

Yes

No

… any resource or cost savings?

☐

☐

… any facilitations in planning and decision-making?

☐

☐

… any other positive impacts?

☐

☐

If you have answered one or more of the above questions with “yes”, could you please provide more
details on the kind of savings or facilitations and the extent?

If you have answered all of the above questions with “no”, do you think that PROSNOW forecasts could
nevertheless help you in principle to save resources and costs or to facilitate planning and decisionmaking?
☐ Yes
☐ No
If yes, could you provide more details on the expected kind of savings or facilitations and their extent?

What is missing or how could the current PROSNOW service be improved to result in (even) more satisfying
impacts?
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7. For which application areas have you experienced PROSNOW to be useful during the testing phase and for
which application areas could you principally imagine PROSNOW to be useful for your ski area, even if you
have not made this experience within the testing season 2019/20?

I actually
experienced
PROSNOW to
be useful

I imagine
PROSNOW to
be useful

I haven’t
experienced
and can’t
imagine
PROSNOW to
be useful

To support snowmaking decisions for the
upcoming hours

☐

☐

☐

To support snowmaking decisions for the
upcoming 4 days

☐

☐

☐

To support snowmaking decisions for the
upcoming week

☐

☐

☐

To support snowmaking decisions for the
upcoming month

☐

☐

☐

To support snowmaking decisions for the
upcoming season

☐

☐

☐

To avoid overproduction of technical snow
(e.g. snow leftovers in the season end)

☐

☐

☐

To help optimizing water use

☐

☐

☐

To help optimizing energy use

☐

☐

☐

To support the production of “high quality”
snow

☐

☐

☐

To support image shaping (e.g. by
demonstrating the ski area’s engagement in
resource saving)

☐

☐

☐

To support the optimization of staff planning
(e.g. planning of the staff needed the next
nights/days for snow production)

☐

☐

☐

To support the planning and optimization of
slope preparations

☐

☐

☐

To support the planning of resources
required in the upcoming days / weeks /
months

☐

☐

☐

To support internal and external
communication (e.g. as an input for reports,
…)

☐

☐

☐

To support marketing communication about
snow availability on the slopes

☐

☐

☐

Other (please specify):

☐

☐

☐

Other (please specify):

☐

☐

☐

Other (please specify):

☐

☐

☐
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Saving potential under perfect knowledge

8. Assume for a moment, you were blessed with perfect knowledge about the upcoming season’s weather
and snow conditions, which would allow for an optimization of snow management and snow production.
a) How high would you expect the average saving potential of technical snow needed per season, compared
to the current situation of imperfect knowledge and uncertainty? Please, provide the expected saving
potential (= reduction) per season either in m³ or as a percentage of the average seasonal amount of
technical snow produced under the current situation of imperfect knowledge and uncertainty.
m³

or

%

b) How high would you expect the average saving potential of water needed for technical snow production
per season, compared to the current situation of imperfect knowledge and uncertainty? Please, provide
the expected saving potential (= reduction) per season either in litre or as a percentage of the average
seasonal amount of water needed under the current situation of imperfect knowledge and uncertainty.
litre

or

%

c) How high would you expect the average cost saving potential in the area of snow management,
compared to the current situation of imperfect knowledge and uncertainty? Please, provide the expected
saving potential (= reduction) per season either in Euros or as a percentage of your average seasonal snow
management operating costs arising under the current situation of imperfect knowledge and uncertainty.
€

or

%

d) In which fields of operation and decision-making would you expect benefits, facilitations and savings in
your ski area, if you were blessed with perfect knowledge about the upcoming season’s weather and snow
conditions?

e) To what extent do you think PROSNOW could help you reaching the savings you would expect under
perfect knowledge about the upcoming season’s weather and snow conditions?
0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐
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9. What are your average costs for producing 1 m³ of snow, when (i) considering only variable costs and (ii)
when considering fixed and variable costs?
€/m³ (variable costs)

€/m³ (fixed & variable costs)

10. Are the weather forecasts you are currently using for planning your technical snow production free of
charge?
☐ Yes
☐ No
If “no”, what are the costs of these weather forecasts per season?
€ per season

Interest in using PROSNOW in future

11. Would you be interested in using PROSNOW in future?
☐ Yes
☐ Yes, but only under the following conditions or circumstances:

☐ I don’t know yet. I would need another season of testing.
☐ No, because …
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12. The PROSNOW team is currently checking and elaborating possibilities for providing PROSNOW forecasts
and services after the end of the funded EU-project. Assume that the PROSNOW forecasts would continue
to be available for your ski resort in its current form, but at a cost of 7 500 € per season.

a) Would you make use of this offer?
☐ Yes
☐ Yes, but only under the following conditions or circumstances (e.g. additional SRUs, integration into the
used snow management software, regular training/consulting, etc.):

☐ No

b) [If the answer to 12.a is “Yes” or “Yes, but …”] If the costs were 11 500 € per season, would you still make
use of this offer?
☐ Yes
☐ Yes, but only under the following conditions or circumstances (e.g. additional SRUs, integration into the
used snow management software, regular training/consulting, etc.):

☐ No

c) [If the answer to 12.a is “No”] Would you make use of the offer, if the costs were only 3 500 € per season?
☐ Yes
☐ Yes, but only under the following conditions or circumstances (e.g. additional SRUs, integration into the
used snow management software, regular training/consulting, etc.):

☐ No

d) What is the highest price you would pay per season to continue using the PROSNOW forecasts and is this
price linked to any particular conditions or circumstances?
€ per season
Conditions/circumstances:
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A little ranking experiment

13. The last question is about ranking different versions of PROSNOW packages according to your preferences.
All packages include the indicators and features of the current version of the PROSNOW demonstrator with
daily updates of the forecasts, but vary on the following four components: number of SRUs, type of support,
forecasting horizon, and price. Please, see the table below for a description so that you know the definition
of the different components and their levels.
Components

Level

Description

Number of SRUs

1

Forecasts are provided for 1 point or
1 SRU in the ski area

5

Forecasts are provided for 5 points or
5 SRUs in the ski area

> 100

Forecasts are provided for a few 100
SRUs in the ski area

no

No additional training or consulting
will be given.

training

Training on how to use and interpret
the different indicators of the
PROSNOW service will be provided at
the beginning of the season.

consulting

Continuous consulting based on the
PROSNOW forecasts will be provided
throughout the season.

4 days

The forecasting horizon includes the
next 4 days.

10 days

The forecasting horizon includes the
next 10 days.

season

The forecasting horizon includes all
days until season end.

5 500 €

These are the prices per season.

Type of support

Forecasting horizon

Price

7 500 €
9 500 €
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Below are the different packages you will be asked to rank according to your preferences:

Package label:

A

B

C

SRUs:

5

> 100

1

Support:

training

training

no

Forecasting horizon:

10 days

4 days

10 days

Price:

9 500 €

5 500 €

5 500 €

Package label:

D

E

F

SRUs:

1

> 100

> 100

Support:

training

no

consulting

Forecasting horizon:

season

season

10 days

Price:

7 500 €

9 500 €

7 500 €

Package label:

G

H

I

SRUs:

1

5

5

consulting

no

consulting

Forecasting horizon:

4 days

4 days

season

Price:

9 500 €

7 500 €

5 500 €

Support:

Please, perform the following two steps:
a. Rank the packages:
Order the nine different packages (A-I) according to your preferences. Rank the package you consider
most attractive first (= rank 1) and the package you consider least attractive last (= rank 9). Before
making your final decision, take enough time to compare the different packages with respect to their
advantages and disadvantages. As soon as you have completed your preference ranking, please go to
step b.
most attractive package
Rank

1

2

3

least attractive package
4

5

6

7

8

9

Package label

b. Make a purchase decision:
Have another look at your completed preference ranking. Up to which rank would you consider actually
buying the package? In other words, which is the last package in the ranking you still consider worth
buying (i.e. all packages ranked behind are not considered worth buying anymore)? You are of course
also allowed to choose rank 0 (i.e. you consider none of the packages worth buying) or rank 9 (i.e. you
consider all packages worth buying).
Up to which rank would you consider actually buying the package?
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Thank you for your time and efforts in completing this final questionnaire for the
PROSNOW evaluation!
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B. Annex: Results of the limit conjoint analysis
Table B.1: Part-worth utilities of the respondents
Respondent
i

Part-worth utilities

Basic
utility

SRUs

Support

Forecast horizon

Price

βi

βi;1;1

βi;1;2

βi;1;3

βi;2;1

βi;2;2

βi;2;3

βi;3;1

βi;3;2

βi;3;3

βi;4;L

1

-2.83

-1.00

0.33

0.67

-0.33

0.00

0.33

-3.00

0.00

3.00

-0.33

2

-1.83

-1.33

-0.33

1.67

-0.67

-1.00

1.67

-1.00

-1.33

2.33

-0.83

3

3.83

-0.67

-0.33

1.00

-1.00

1.00

0.00

-0.33

-0.67

1.00

-2.67

4

2.50

0.00

0.33

-0.33

-1.67

1.00

0.67

-0.67

-0.33

1.00

-2.50

5

0.83

0.67

1.00

-1.67

1.00

-1.00

0.00

-2.00

-0.33

2.33

-1.17

6

-3.17

-3.00

0.67

2.33

0.00

-0.33

0.33

-1.67

0.33

1.33

0.33

Table B.2: Normalized part-worth utilities of the respondents
Part-worth utilities
Respondent
i

SRUs

Support

Forecast horizon

Price

1

2

3

1

2

3

1

2

3

1

2

3

1

0.00

0.15

0.19

0.00

0.04

0.07

0.00

0.33

0.67

0.07

0.04

0.00

2

0.00

0.09

0.27

0.03

0.00

0.24

0.03

0.00

0.33

0.15

0.08

0.00

3

0.00

0.03

0.16

0.00

0.19

0.09

0.03

0.00

0.16

0.50

0.25

0.00

4

0.03

0.07

0.00

0.00

0.27

0.23

0.00

0.03

0.17

0.50

0.25

0.00

5

0.21

0.24

0.00

0.18

0.00

0.09

0.00

0.15

0.38

0.21

0.10

0.00

6

0.00

0.38

0.55

0.03

0.00

0.07

0.00

0.21

0.31

0.00

0.03

0.07

Table B.3: Importance of the single attributes (relative weights)
Respondent
i

Forecast
horizon

SRUs

Support

Price

1

0.19

0.07

0.67

0.07

2

0.27

0.24

0.33

0.15

3

0.16

0.19

0.16

0.50

4

0.07

0.27

0.17

0.50

5

0.24

0.18

0.38

0.21

6

0.55

0.07

0.31

0.07
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Table B.4: Willingness to pay of individual respondents for particular product profiles
N.

SRUs

Support

Forecast
horizon

1

1

no

4 days

0

0

4 900

3 600

4 400

-

2

5

no

4 days

0

0

5 100

3 900

4 900

-

3

>100

no

4 days

0

0

6 100

3 400

400

-

4

1

training

4 days

0

0

6 400

5 800

900

-

5

5

training

4 days

0

0

6 600

6 000

1 500

-

6

>100

training

4 days

0

0

7 600

5 500

0

-

7

1

consulting

4 days

0

0

5 600

5 500

2 600

-

8

5

consulting

4 days

0

0

5 900

5 800

3 200

-

9

>100

consulting

4 days

0

4 700

6 900

5 200

0

-

10

1

no

10 days

0

0

4 600

3 900

7 200

-

11

5

no

10 days

0

0

4 900

4 200

7 800

-

12

>100

no

10 days

0

0

5 900

3 600

3 200

-

13

1

training

10 days

0

0

6 100

6 000

3 800

-

14

5

training

10 days

0

0

6 400

6 300

4 400

-

15

>100

training

10 days

0

0

7 400

5 800

0

-

16

1

consulting

10 days

0

0

5 400

5 800

5 500

-

17

5

consulting

10 days

0

0

5 600

6 000

6 100

-

18

>100

consulting

10 days

0

3 900

6 600

5 500

1 500

-

19

1

no

season

0

0

5 900

5 000

11 800

-

20

5

no

season

4 500

2 300

6 100

5 200

12 400

-

21

>100

no

season

6 500

7 100

7 100

4 700

7 800

-

22

1

training

season

0

0

7 400

7 100

8 400

-

23

5

training

season

6 500

1 500

7 600

7 400

8 900

-

24

>100

training

season

8 500

6 300

8 600

6 800

4 400

-

25

1

consulting

season

500

5 500

6 600

6 800

10 100

-

26

5

consulting

season

8 500

7 900

6 900

7 100

10 600

-

27

>100

consulting

season

10 500

12 700

7 900

6 600

6 100

-

WTP1

WTP2

WTP3

WTP4

WTP5

WTP6

Blue-shaded fields indicate each respondent’s most preferred product profile.
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