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Abstract: The paper proposes an aggregate index for a model regarding mountain business development
through the Internet of Things (1oT) and Information and Communication Technology (ICT). The paper
presents an aggregate index, built from unequal indices, which sustains the business development model
in the mountain area, primarily through ICT and IoT. The proposed model is predictive. The paper
contains relevant data related to the Eurostat index Business Demography and activities of ICT and loT
for some European mountain areas. Data have been processed and simulated in Excel, SPSS, and Make
fractal software. The article performed exploratory and quantitative analysis, using statistics and
forecasting techniques based on ANOVA. The indicator, the first in the specific literature, and its
application developed a considerable model of the mountain business, in the 2022 context, declared by
the United Nations as the” International Year of Sustainable Mountain Development”
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Introduction

The research results show that 10T penetration
in mountain areas represents a business model
and could be set as an aggregate index from
unequal indices, specific for mountain science
(Im) (Rad et al. 2018). IoT is an integral part
of ICT, and its application to the mountain
area is being implemented with difficulty.
Factors that attenuate or block the application
of 10T in business model context - the degree
of 10T penetration in the mountain area, which
is the aggregate index - respectively ICT in the
mountain area refer to some unequal indices,
namely technology of that area, the degree of
business development in the area and the
technical difficulties that block Internet access
or radio frequency identification. The research
aims to present the steps for 10T development
in the mountain area, especially in the business

sector. In the current pandemic context, the
mountainous areas of the world present major
importance because it offers the cleanest
solutions for the development of life, being the
least polluted.

I0T, through the business sector development,
has a strong impact on the lives of all
consumers in  business model context
(Hanafizadeh et al. 2020). Since 1999, when
Kevin Ashton laid the groundwork for this
paradigm at the Massachusetts Institute of
Technology's Auto-ID Center, 10T has been
useful in connecting various electronic
devices, including non-computer ones, to the
Internet using radio frequency identification
technology (RFID) to achieve intelligent
access and management. (Kramp et al. 2013)
As an integral part of the ICT sector, the 10T
segment has developed considerably from
2008 to the present. The most important
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contribution to the development of this
segment has been made by ICT companies and
consumers of 10T products. Internet access is
the key coordinate in loT implementation.

The paper proposes the development of a
model regarding the degree of 10T penetration
to consumers in the mountain area, but
especially to the systemic business practice.
The mountain area is essential because it
covers 22% of the Earth's surface, totaling a
population of 915 million people (representing
13% of the world's population). This area has
special importance for the high quality
provided by the mountain products, especially
because it provides about 60-80% of the
planets  freshwater  (Nordregio  2014).
Regarding the European territory, the
mountain area covers 40.6% - 1900 thousand
km2 (European Union 27, Norway, and
Switzerland), representing a total of 19.1% of
the population - meaning 94.3 million people
(Romeo et al. 2015).

Due to the harsh development conditions in
the mountain area, the population in this area,
implicitly entrepreneurs, has a high degree of
resistance to change (most mountain
entrepreneurs do not master the current
technologies). Conservatism is considered
natural in mountain business model, resulting
from the spatial isolation of entrepreneurs, but
also in terms of separation from the large
market in low-lying areas.

Background

The purpose of 10T implementation in
enterprises, and in industrial purposes, aims to
develop an efficient economic chain, where
the activity of the company is pursued from
the stage of supply of raw materials, their
transformation into finished products, and
distribution to consumers (development and
verification of the entire supply chain -
enterprise distribution) (Vimal et al. 2021).
IoT performs analyses and estimates
intelligent processing capabilities for business
model.

In a supply-distribution chain developed by
10T, entrepreneurs will be able to track their
business in a business model context and
products through RFID tags. As a result,
companies will reduce operating costs and
improve  productivity  through  closer
integration with enterprise resource planning
and other systems (Wu et al. 2020). Moreover,
the maintenance of the equipment will be
facilitated by connected sensors, allowing real-
time monitoring of the technical condition and
performance of the equipment in the
enterprise. (Liu et al. 2021; Kramp et al. 2013)
Another defining feature that affects mountain
business model is the aging population of this
area. Worldwide, there is a need for a strong
infusion of funds and smart solutions for rural
business model. But, especially at the
European level, attracting entrepreneurs to
rural areas is a necessity. Entrepreneurs,
especially young people, will have the ability
to develop mountain business models by
applying  clustering  solutions. More
applications of artificial neural networks
should be developed for different areas (Cheng
et al. 2018), especially for the mountain areas.
Mountain entrepreneurs organized in clusters
and cooperation organizations could be one of
the major solutions for mountain repopulation.
Mountain  business model can become
competitive and less defaulted in relation to
hilly or plain areas by applying the circular
economy. The circular economy has major
importance in the implementation of 10T in the
mountain area. Models for predicting
enterprise default (Lee et al. 2019) could
impact circular mountain business model.

The authors propose that the degree of loT
penetration for enterprises in mountain areas
(Im8) depends on several relevant factors,
among which can be mentioned the
technology of that area, the degree of business
model development in the considered area, and
the technical difficulties that block Internet or
RFID access. Regarding the degree of loT
penetration in mountain areas (the aggregate

©SHARAD

192

WoS Indexing


https://doi.org/10.51220/jmr.v18i2.21
http://jmr.sharadpauri.org/
https://mjl.clarivate.com/search-results?issn=0974-3030

J. Mountain Res. P-ISSN: 0974-3030, E-ISSN: 2582-5011

Vol. 18(2), (2023), 191-205

s
DOI: https://doi.org/10.51220/jmr.v18i2.21 mi\
".\ '/

index), the paper proposes indicators that
quantify the difficulty of achieving 10T:

* Mountain altitude (Im1)

* Mountain slope (Im2)

» Average of local elevation range (LER)
(Im3)

* Attenuation signal due to the mountain area
(Im4)

* Internet access (Im5)

* Degree of penetration with smart technology
(Im6)

» Rate of active enterprises in the mountain
area in the field of ICT (Im7).

Focusing on the presented information above,
the paper is facing the following research
hypothesis (RH):

RH1. 10T influences mountain business model
more than hilly and low-land business model
RH2. The degree of loT penetration for
enterprises in  mountain areas (Im8) is
influenced by some subsequent indicators
(Im1, Im2, Im3, Im4, Im5, Im6, Im7)

RH3. The proposed indicator is applicable to
the European mountain business model

Materials and methods

loT decisively affects contemporary society. It
is not just a technique or technology that
achieves certain pragmatic objectives, mainly
related to business model. 10T goals
undermine the security, confidentiality, and
concept of the company regarding data storage
and tracking. loT affects both consumers and
manufacturers alike.

10T constantly faces heterogeneous scenarios
involving various stakeholders. The main
actors are of course businessmen, but
consumers and public entities are also
important players. These services must be
associated with educational programs that
explain what is happening in reality so that the
degree of anxiety of users is considerably
reduced.

The loT paradigm takes into account many
technologies applicable to the population, but
especially to enterprises, such as devices,

protocols, services, and networks - namely,
RFID, active sensors, biometrically linked
smart camera data, 2D and 3D barcodes, and
6LoWPAN (IPv6 technology superior to low-
power personal wireless networks) or ZigBee.
(Kramp et al. 2013)

The loT applicable to the mountain area takes
into account several indicators mentioned
above and which are theoretically delimited
below.

The mountain altitude (Im1) is a given value
and falls within the specific altitudes that
delimit the mountainous areas of the world.
The food and Agriculture Organization of the
United Nations classifies the mountain area
into seven classes, used in Table 1. (Nordregio
2014)

The slope of the mountain area (In2) is a
numerical value that shows the inclination and
direction of a line taken into account in the
mountain area. This depends on the altitude
values, maximum and minimum, for the two
points considered, but also on the distance
between the two points. (Weisstein 2015)

The average local altitude (Im3) measures the
height deviation within the amplitude of
distance from the ground and is the most
common algorithm of topographic relief.
(Statista 2020)

Signal attenuation in the mountain area (Im4)
in the case of loT takes into account an
attenuation coefficient of frequency and
amplitude, the distance from the signal
transmission source to the signal reception
source, and the density index of a forest
(especially, in the case of forested mountain
areas).

Internet access (Im5) is an indicator that takes
into account the number of internet users in an
area related to the total number of inhabitants
living in that zone.

The degree of penetration of smart
technology (Im6) refers to the smart electronics
in a given area (the number of homes that have
smart electronics) and the total number of
homes in that zone. (Eurostat 2021)
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enterprises in that mountain area in relation to

The rate of active enterprises in the mountain

the total population of active enterprises

(Liesbett et al. 2016).

area in the field of ICT (In7) is an indicator
that takes into account the population of active

Table 1. Mountain peaks considered for Im8 analysis, according to classes (c) (Britannica 2020)
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France, Italy, Poland, Portugal,

Croatia,

The paper contains relevant data related to the
Eurostat Business Demography and Enterprise
Activity index in the ICT sector for the

mountainous

Romania, and Slovakia (Eurostat 2021). The
countries taken into consideration presented

mountain

European

the

to

statistics

European

of some

areas

Commission, the others not reporting for this

countries, such as Austria, the Czech Republic,
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area. The data have been taken from Eurostat
and were statistically processed and analyzed
in light of significant indicators summarized
by the European Commission for the loT
sector (an integral part of ICT) related to
mountainous areas in Europe. The software
used for statistics, forecasting, and fractal
representativeness were Excel, SPSS, and
Make fractals.

The authors consider that the mountain
development model for the degree of IloT
penetration in mountain areas (In8) must be
constructed taking into consideration the
mountain altitude (Im1), the slope of the
mountain area (Im2), the average of local
altitude (Im3), signal attenuation due to the
mountain area (In4), internet access (Im5), the
degree of penetration of smart
technology (Im6) and the rate of active ICT
enterprises in a mountain area (Im7).

Thus, the proposed relationship  for
quantifying the degree of 10T penetration in
mountain areas (Im8) presents the following
form:

I8 = (1)
1 1 1 1 Imb I'mé Im7

Iml  Im2 ' Im3  Im4 ' 100 ' 100 ' 100

where

Im1. Mountain altitude is a given value
In2. The slope of the mountain area is
calculated according to the formula

Im2mar—Im2min + 100 (2)
In2 =
where
Im2max — maxim altitude

Im2min — minim altitude and

ds(max,min) — the distance between the maxim
point and the minim point of the altitude (Wu
et al. 2018)

In3. The average local altitude is calculated
according to the maximum altitude and takes
into account the minimum altitude (Statista
2020)

Ind. The signal attenuation due to the
mountain area is calculated according to the
formula

lm (L) = PDIqg

de{max,min )

indices calculated by association with the
model presented in (Wright et al. 2018), where
=t

K - general coefficient of attenuation (ISO
1989)

v - coefficient of attenuation for frequency
.- coefficient of attenuation for wavelength
Thus, the general attenuation coefficient is
calculated taking into account the attenuation
coefficient for frequency and the attenuation
coefficient for wavelength, as follows (ISO
1989) and author processing:

-L ﬁ[aﬁel
1 d 1 d{%ﬁ;} — i
R e A
v— 4 - ar - v
and
: a5k
1 dged = dtﬂ?’;—'} - all.'?e i3
= Pk d_m i d ﬂlTar' “
A= > = Fi7) = [i
where & — partial derivate
pe,v="2

&= (1SO, 1989)
dev — frequency spectral flow

_ige
Pe.) =5 (150, 1989)

¢.,. — wavelength spectral flux (1ISO 1989)

Qe
P =3
¢ — radiant energy emitted, reflected,

transmitted, received

D — the distance from the source of the signal
to the source of the signal and is a value taken
from geographical maps, google, and so on.

la — the density index of a forest, calculated
according to the formula (Birsan G, 2018)

ld = Nerain/Ntanle*100

Nterain — NUMber of trees in the field

Nwunle — NUMber of trees per hectare given by
the production tables, for a stand with the
same composition, age, and class of
production.

Im5. Internet access = (number of internet users in an area /
number of inhabitants in that area) * 100 (authors - (Eurostat 2(

Im6. Degree of penetration with smart electronics = (number c
total number of homes in that area) ’(‘3500 (authors — (Eurostat 2
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Results

Depending on the indicators proposed for the
construction of business model development in
the mountain area through loT and ICT, it is
observed that for the listed countries, a certain
number of mountains (mountain peaks) can be
part of the current model taking into account
the values of altitude (Im1), slope (In2), local
altitude (1»3) and signal attenuation due to the
mountain area (In4), all within FAO margins
(Table 1; Fig. 1). The selection of the analyzed
mountain peaks was performed considering
the degree of representativeness or the highest
altitude, respectively, the smallest, in the
mountain ranges of the studied countries. Due
to climate change, global warming, and other
natural or human interventions, the earth's
mountains will become more eroded. Given
that the degree of erosion of the studied
mountain ranges presents a medium level, the
representativeness of the peaks was achieved
by fractal representation, which has the quality
to capture the surfaces studied in dynamics
and uncertainty (current and forecasting
surface representativeness) (Fig. 1 - Fractal
representation of the mountain peaks for the
classes considered for 1,8 analysis).

As seen above, the highest degree of erosion
should be met at the 1%, 2nd, and 6™ mountain
altitude  classes.  Given this outlook,
calculations in future papers about 1,8 will
have to consider lower altitudes for these
classes. The researches show that higher
altitudes present lower loT and ICT. This
challenge will be solved when satellite
telecommunications will have better coverage
in the mountain area.

Specifically, for signal attenuation due to the
mountain area (Im4), the forests represent an
important  factor of signal attenuation.
(Britannica 2020)

In the European areas considered for this
study, the signal attenuation index is also
influenced by the structure of the component
flora. Thus, in areas with low hills (up to 600
m, for example, classes 6 and 7), trees with

rich leaves predominate and considerably
attenuate the signal used for 10T (examples of
such trees: oak, garnet, hornbeam, linden,
maple, and ash). In the European mountainous
regions (up to 1200 m), belonging to classes 5
and 6, grow trees that have leaves and stems in
considerable areas, such as beech, which is
mixed with sessile oak and other species of
oak descend in the lower hill regions. Above
mixed with conifers, beech can climb to the
upper limit of the forest.

Figure 1la. Fractal representation of the
mountain peaks for class 1 considered for 1.8
analysis
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Figure 1b. Fractal representation of the
mountain peaks for class 2 considered for 1.8
analysis
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Figure 1c. Fractal representation of the
mountain peaks for class 3 considered for 1,8
analysis
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Figure 1d. Fractal representation of the
mountain peaks for class 4 considered for 1,8
analysis
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Figure 1le. Fractal representation of the

mountain peaks for class 5 considered for 1,8
analysis
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Figure 1f. Fractal representation of the
mountain peaks for class 6 considered for 18
Source: Authors according to Eurostat (2021)

Softwoods (spruce, more widespread in the
Carpathians, especially in the Eastern larch,
fir, in some places, and pine) grow up to 1700
- 1800 m. The leaves of these trees are not so
rich, but the stems and branches create
problems to attenuate the signal. Among the
grassy plants at these altitudes are
characteristic ferns and, in the glades, the red
fescue. In areas higher than 1800 meters above
class 4 inclusive, alpine and subalpine
vegetation develops, for example, dense and
short meadows, juniper bushes, mountain
peony, blueberry, and juniper. These are not
major signal attenuation problems, but the area
itself is dominated by large cliffs that attenuate
considerably the loT signal.

Another indicator considered for the 1,8 index
is Internet access (In5). To do business
properly, entrepreneurs need IoT, which is
also dependent on this index. The situation of
internet access of enterprises for the analyzed
countries presents an acceptable situation.
According to Eurostat, the percentage of
enterprises with internet access (enterprises
with more than ten employees including and
excluding those in the financial sector) has a
high share in the analyzed countries, as
follows: Austria 100% (2006) and 99%
(2019), Czech Republic 97% (2016) and 98%
(2019), Croatia 98% (2016) and 91% (2019),
France 100% (2016) and 99% (2019), Italy
98% (2016, 2019), Poland 96% (2016) and
94% (2019)), Portugal 98% (2016, 2019),

ow %'L@ e~ Romania 83% (2016) and 84% (2019),
FRTT "\véz* AR Slovakia 96% (2016) and 97% (2019).
- e - e . o

o —— = Enterprises that use a computer with internet
= N - access (enterprises with more than ten
. A . N i i
= : : = employees including and excluding those in
> ) — g P the financial sector) have a high rate, as
g ' follows: Austria 100% (2006) and 99%
s "“‘ <= (2019), Czech Republic 99% (2016) and 99%
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(2019), Croatia 100% (2016, 2019), France
100% (2016, 2019), Italy 99% (2016, 2019),
Poland 99% (2016, 2019) and 94% (2019),
Portugal 99% (2016, 2019), Romania 99%
(2016) and 98% (2019), Slovakia 99% (2016)
and 100% (2019). Companies that provide
employees with access to organizational
emails, documents, and applications
(companies with more than ten employees
including and excluding those in the financial
sector) showed considerable value in 2016,
respectively: Austria 59%, the Czech Republic
71%, Croatia 56%, France 43%, Italy 56%,
Poland 78%, Portugal 55%, Romania 30%,
Slovakia 61%. Companies that use a computer
and provide employees with access to
organizational ~ email, documents, and
applications (companies with more than ten
employees including and excluding those in
the financial sector) were significant in 2016,
respectively: Austria 59%, Czech Republic
72%, Croatia 61%, France 43%, Italy 56%,
Poland 82%, Portugal 56%, Romania 34%,
Slovakia 62%. Companies that use a computer
and provide employees with access to
organizational  email, documents, and
applications (companies with more than ten
employees including and excluding those in
the financial sector) had high shares in 2016,
respectively: Austria 60%, Czech Republic
73%, Croatia 61%, France 43%, Italy 57%,
Poland 83%, Portugal 56%, Romania 35% and
Slovakia 63%. (Eurostat 2021)

The degree of penetration for smart
electronics (Im6) depends on the smart
electronics  manufactured or  imported.

Regarding manufactured smart electronics,
Eurostat presents some annual statistics for the
manufacturing industry. Thereby, computers,
electronics, and optical products fabricated
between 2008 and 2018 fluctuated for the
Czech Republic -11.25%, France -43.51%,
Croatia -39.66%, Italy -30.96%, Austria
0.17%, Poland 82.53%, Portugal -28.19%,
Romania -29.08%, Slovakia 642.91%;
electronic components and boards of Czech

Republic 10.48%, France -25.03%, Croatia
72.34%, ltaly -22.80%, Austria 20.72%,
Poland 102.99%, Portugal -19.25%, Romania
6.63%, Slovakia 534.52%; computers and
peripheral equipment with France -33.10%,
Croatia -43.29%, ltaly -61.76%, Austria -
35.19%, Poland 102.54%, Portugal -41.07%,
Romania  -50.00%, Slovakia  1150.00;
communication  equipment  with  Czech
Republic -26.61%, France -57.54%, Croatia -
53.70%, Italy -38.73%, Austria -5.26%,
Poland -29.19%, Portugal -53.33%, Romania -
48.67%, Slovakia 1369.57%; consumer
electronics with Czech Republic -48.96%,
France 60.12%, Croatia 1600.00%, Italy -
14.98%, Austria 16.13%, Poland 142.11%,
Portugal -60.53%, Romania 7.69%, Slovakia
405.00%. (Eurostat 2021)

Specifically, for video recording or
reproducing apparatus, whether or not
incorporating a video tuner (8521), the import
had high values in USD thousands and tones
for the 2019 year, as follows, Austria 23309
USD thousand TSD (427 tones), Czech
Republic 17042 (411), Croatia 3976 (91),
France 84051 (2113), Italy 51773 (1718),
Poland 48509 (1522), Portugal 9880 (1577),
Romania 15666 (429), Slovakia 17524
(969). (Trademap 2021)

As seen, local production decreases
significantly, but the imports of automatic data
processing machines (computers and similar)
and video apparatus from different countries
(especially Asia) increase meaning.

The indicator with the greatest relevance in the
context of the development of the 10T segment
within the ICT sector (Rate of active ICT
enterprises in a mountain area -In7) is
the population of active enterprises in t -
number. This indicator shows the potential
development of IoT and ICT in the mountain
area.

At the European level, the population of active
enterprises in the mountain area occupied
2016 important shares in the total population
of active enterprises, respectively, Bulgaria
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79.39%, Italy 41.70%, Austria 38.95%, Spain
56.62%, Romania 28.30% and Slovakia
41.83%. In other countries, the population of
active enterprises in the mountain area had a
lower penetration of the business model sector,
so in the Czech Republic the percentage was
11.66%, in France 15.76%, Croatia 17.18%,
Poland 3.84% and Portugal 13.61%. (Eurostat
2021)

The analysis of the studied countries presents
specific statistics for the mountain area ICT
sector. According to ANOVA (ANalysis Of
Variance and Covariance) and applying
regression principles, the model fit postulates
that a variance has a mean of the fitted values
equal to the mean itself. Thereby, model fit
statistics of the mean, respectively, and
percentile 5 are presented in Table 2 (Eurostat
2021).
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Figures 2. Statistics and forecasting models for the population of active enterprises of ICT sector in
mountain area of the European analyzed countries (2019-2037)

Source: Authors according to Eurostat (2021)

Table 2. Statistics for the ICT sector in the European mountain area, according to Eurostat

Statio R- Root Mean | Mean Maximum Mean Maximum | Bayesian
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38 red Error Error Criterion
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The analyzed data show that the model fits
correctly into the country models without
errors. All presented values are in normal
parameters and the variability of the returned
data around its mean is explained with high
precision. According to ANOVA analysis,
statistics, and forecasting, the studied countries
will perform quickly in the ICT sector in the
mountain area. Only Spain, due to the
depopulation of the mountain area, will
perform slower than the others.

As seen in Fig. 2 (Statistics and forecasting
models for the population of active enterprises
of the ICT sector in the mountain area of the
European analyzed countries, 2019-2037) the
ascending trends in the European analyzed
countries will be met only for one-two years,
after that the trend will be descending before
2026, except Austria which will be until 2029.
Subsequent previous to 2037, the ICT sector
will not develop anymore, which is
explainable, because the majority of the
mountain areas will be technological by then
and will advance significantly 5G and satellite
communications.

Discussion

RH1. loT influences mountain business model
more than hilly and low-land business model
The proposed aggregate indicator takes into
consideration subsequent indicators which
have convenient values for the hilly or low-

land area. Mountain altitude (In1), Mountain
slope (Im2), Average of local elevation range
(LER) (Im3), and Attenuation signal due to the
mountain area (Im4) are indicators with values
almost inexistent for the hilly and low-land
areas. Due to the natural handicap of the
mountain area, Internet access (Im5), Degree of
penetration with smart technology (In6) and
Rate of active enterprises in the mountain area
in the field of ICT (Im7) have fewer values
than in the hilly or low-land areas. This means
that the aggregate indicator will have a smaller
value in the mountain area. Consequently,
mountain area will present generally low
values than hilly or low-land area, meaning
that the degree of loT penetration for
enterprises in mountain areas (Im8) present
additional difficulties in high-land areas.
Concluding, the business model and general
socio-economic life are more difficult to
sustain in the mountain area.

RH2. The degreeof IoT penetration for
enterprises in  mountain areas (In8) is
influenced by some subsequent indicators (Im1,
Im2, In3, Im4, Im5, In6, In7)

The 1,8 indices have been constructed taking
into consideration the real values of the ICT
sector, not the nominal or forecast
assessments.  Following the exploratory
analysis for mountain classes 1, 2, and 3,
carried out on the sites that transmit images
from the considered areas (webcams that
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transmit images in real-time or recorded from
certain areas of the mountains presented
above), it was observed that access to the
Internet is provided only occasionally for
tourism and protection of life and the
environment.

The exploratory analysis was performed by
accessing the internet pages of each mountain
locality presented in the previous table. The
most important obstacle in achieving loT at
such altitudes is the jamming of the signal due
to numerous factors taken into account when
constructing the 1,8 indicator (degree of loT
penetration in mountain areas). From the 4th
class, the loT starts, although the internet
signal is fluctuating and permanently depends
on certain factors mentioned in 1,8. For
businesses, 10T is easily achieved in mountain
business model areas of classes 5, 6, and 7.
However, in some areas with high forest
density, 10T is also difficult to achieve in
mountain areas of classes 5, 6, and 7.

RH3. The proposed indicator appliesto the
European mountain business model
Specifically, for the European mountain area,
in the period 2008-2016, the evolution of the
population of active enterprises in this zone
experienced significant increases in countries
such as Bulgaria, 123.50%, Romania 98.50%,
Slovakia 85.86% and weakly significant in
Spain 28, 77%, Austria 13.39%, Portugal
9.42%, and in ltaly there was an insignificant
decrease of -2.02%. (Eurostat 2021)

Statistics and forecasting model for the 2037
horizon presents descending trends for the
mountain area ICT sector (considering the
19" indicator presented above), as far as 2022,
in Austria, Bulgaria, Czech Republic, Croatia,
France, Italy, Portugal, Romania, and
Slovakia, while Poland as far as 2021. Spain is
the only European country with continuous
minor ascending trends and it will be taken
into consideration with linear values of ICT
degree penetration in the mountain area.

Conclusion

Business model development in the mountain
area is difficult to achieve, especially due to
the weak development of ICT and IoT. In this
context, mountain entrepreneurs need to be
supported in implementing IoT.

The challenges facing mountain business
model entrepreneurs refer to competition with
business companies in hilly or plain areas (for
whom business is easier), as well as the
application of technologies in harsh conditions
(mountain areas are known to have a natural
handicap in the application of technology).
(RH1)

Following the quantitative and exploratory
analysis of the paper, regarding the regional
analysis, it should be recalled that IoT for
mountain areas of classes 5, 6, and 7 is better
done in Austria, France, and certain regions of
the Czech Republic, Croatia, Italy, Poland,
Portugal, Romania, and Slovakia, countries
where internet access has considerable shares.
In contrast, in some mountainous areas
belonging to poor regions in the Czech
Republic, Croatia, Italy, Poland, Portugal,
Romania, and Slovakia, loT is difficult to
achieve, and in this case due to low internet
access and smart electronics penetration. (RH2
and RH3)

The main conclusion of the study is postulated
by the need to develop ICT and loT in the
mountain areas so that mountain entrepreneurs
can be competitive in a market with fierce
competition from other entrepreneurs.

At the exploratory and quantitative level, this
model presents a series of limitations as
numerous mountain sources to visit, as well as
statistical data collection and simulation. In
subsequent papers, the indicator will present
additional validation to implement it in the
European and world mountain areas.
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