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Abstract: Mountain entrepreneurship in trade faces specific challenges in mountainous regions, characterized
by limited accessibility, poor infrastructure, and economic volatility. This sector plays a crucial role in local eco-
nomic development, having a significant impact on employment and the preservation of local traditions. The
article examines the performance of forecasting models used to estimate relevant economic indicators, such as
the birth and death rates of businesses, the survival rate, and the impact on forced employment. The data used
comes from official sources, and the analysis relies on advanced statistical techniques (RMSE, MAPE, MAE, etc.).
The evaluated indicators reflected both the dynamics of mountain businesses and developments in the work-
force. The results showed significant economic fluctuations, with notable forecast errors due to market instability
and external conditions such as tax changes and natural conditions. The forecasting models demonstrated
greater accuracy regarding long-term employment, and some mountainous regions presented significant oppor-
tunities for rapidly growing businesses. Despite the forecasting errors, the analysis provides valuable insights
into understanding the economic dynamics of mountain entrepreneurship.

Keywords: mountain entrepreneurship in trade; mountain indicator forecasting; mountain economy

1. Introduction and Literature Review

In the context of increasingly pronounced economic and social changes in European mountain
regions, commercial entrepreneurship is gaining strategic importance in maintaining territorial co-
hesion and ensuring a decent standard of living for local populations. Small commercial businesses
in mountain areas not only provide essential goods and services, but also contribute significantly to
preserving local traditions and revitalizing economies in territories often at risk of depopulation.
However, entrepreneurs in mountainous areas face complex challenges: limited accessibility, under-
developed infrastructure, restricted markets, and economic instability exacerbated by external factors
such as fiscal policies or climatic conditions.

In this equation, the ability to anticipate economic developments and assess business sustaina-
bility becomes essential. This article analyzes the performance of forecasting models applied to key
economic indicators relevant to mountain commercial entrepreneurship, aiming to identify both the
vulnerabilities and opportunities of this sector. The study is based on official data from 15 European
countries and applies advanced statistical methods (such as RMSE, MAPE, MAE) to better under-
stand the dynamics of mountain businesses and their impact on employment.

Through this research, the authors aim to provide an overview of current and future trends in
mountain commercial entrepreneurship and to support the development of economic policies tai-
lored to the specific needs of these regions. In a mountain landscape undergoing continuous trans-
formation, adaptability, institutional support, and the integration of innovation are becoming key
elements for the sustainable development of local businesses.

by the author(s). Distributed under a Creative Commons CC BY license.
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In small mountain villages, the presence of commercial businesses plays a crucial role in inhab-
iting the areas and ensuring the well-being of residents. However, small commercial enterprises—
just like other general interest services—tend to experience a numerical decline, contributing to the
marginalization of the local communities they serve and widening the gap between them and urban-
ized areas.

Given this context, ensuring a mix of general interest services in mountain regions has repre-
sented a major challenge for decision-makers, who are concerned with guaranteeing equal rights and
opportunities for people living everywhere, regardless of how remote the location is (Fassmann et
al., 2015; Stielike, 2024). This issue is also mentioned in the EU’s Territorial Agenda 2030 (EC, 2020) —
a “Just” Europe, a document designed as a guide for the 2021-2027 cohesion policy.

The EU’s Rural Vision, approved by the European Commission in 2021, also reiterates the im-
portance of supporting small mountain communities, which are considered the cornerstones of de-
velopment and the well-being of their residents. In small mountain communities, residents suffer
from the progressive decline of essential services—a trend that has intensified following austerity
policies implemented during times of crisis.

Low population density and the more dispersed structure of mountain settlements make it more
difficult to generate the economies of scale necessary to efficiently provide both public and private
services. Alternative solutions are being sought, many of which rely on the mobilization of local com-
munities and the service sector —forms of social innovation that leverage new technologies (such as
the smart village approach) and networks of collaboration between municipal administrations
(SARURE, 2021).

These issues are exacerbated in mountain areas, where constraints further deepen disparities
within the settlement network. Indeed, a few small or medium-sized towns—most of them located
in valleys—serve as points of reference for vast mountain areas, to the extent that they often have a
more complex functional profile than similarly sized towns located in the “shadow cone” of metro-
politan areas. Proximity to the plains, ease of connectivity with large urban areas, and the ability to
attract flows of people for work and tourism are key factors driving positive transitions in small
mountain municipalities, with effects on the dynamics of the local business network (ESPON, 2018).

Negative demographic trends in less populated areas result in a shortage of locally available
services, which limits quality of life and contributes to depopulation. This, in turn, compromises the
sustainability of commercial services, placing them in a difficult-to-manage vicious circle (ESPON,
2017). Such dynamics affect commercial businesses and pose a significant challenge when it comes to
the supply of basic food and necessary products —essentials for a “better life.” In fact, in many moun-
tain areas, the presence of commercial activities and other basic services is commonly seen by local
communities as the foundation of the sustainability of the mountain population.

2. Methodology

This study examines the projected dynamics of commercial entrepreneurship in the mountain
regions of Europe, with a focus on commercial activities. The analysis and forecasting period covers
the years 2021-2035. The database consists of 28 statistical indicators specific to mountain commercial
entrepreneurship, with their definitions available in the Eurostat or published by the authors at the
following address [https://doi.org/10.5281/zenodo0.14713867].

The research includes 15 European countries: Austria, Bulgaria, Croatia, Czechia, France, Ger-
many, Greece, Italy, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden. Data extracted
form Eurostat were processed in SPSS and Excel, models being ARIMA (0,0,0).

The analysis focuses on:

- evaluating the number of enterprises and the growth/decline rate in the mountain commercial
sector;

- monitoring employment in newly established enterprises and those ceasing activity;

- identifying high-potential firms and medium-term survival rates;

- comparisons between countries to determine common patterns or regional particularities.

The results will provide a comprehensive view of the sustainability of mountain entrepreneur-
ship in trade, with implications for economic policies tailored to the specifics of mountain areas.
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2.1. Description of the Context and the Aim of the Analysis

Mountain commercial entrepreneurship faces distinct challenges arising from the characteristics
of mountain regions. Reduced accessibility and underdeveloped infrastructure represent some of the
main obstacles, while market volatility remains a constant factor significantly influencing this sector.
Additionally, regional economic conditions, often unstable, contribute to an uncertain climate, di-
rectly impacting commercial activities in these areas. Nevertheless, the mountain commercial entre-
preneurship sector remains crucial for local economic development. By creating jobs, supporting eco-
nomic activities, and contributing to the preservation of local traditions, mountain trade plays a sig-
nificant role in maintaining economic cohesion in geographically disadvantaged areas. Furthermore,
the complexity of economic activities in trade is marked by high business birth and closure rates,
making the analysis of these economic fluctuations an important topic.

The main aim of this analysis is to assess the performance of various forecasting models used to
estimate relevant economic indicators for mountain commercial entrepreneurship. These include the
birth and death rates of enterprises, survival rates, and developments regarding forced employment.
The research utilized an extensive set of economic data reflecting the dynamics of mountain busi-
nesses, considering aspects related to the number of new businesses, survival rates, as well as devel-
opments in forced employment and other relevant economic factors for the mountain trade sector.

The data included in this analysis are divided into two main categories: I1-117 (Table 1 and Fig-
ure 1), indicators reflecting the structure and dynamics of mountain enterprises, such as the number
of enterprises, establishment and closure rates, and 118-128 (Table 2 and Figure 2), indicators related
to labor force in these enterprises, including employment in newly established firms and those that
have closed. The analysis of this data was carried out using advanced statistical techniques including
RMSE, MAPE, MaxAPE, MAE, MaxAE, and normalized BIC, essential statistics for evaluating the
accuracy of economic forecasts and identifying potential errors in estimation models.
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Figure 1. R-Squared for I1-128.
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Table 1. Forecast data for I1-117.
. . .. ) Percentile
Fit Statistic Mean SE Minimum Maximum 5 10 25 50 75 % %5
RMSE 47764.948 134886.773 0.000 566648.382 0.153 0.702 1.823 138.074 12280.470 155162.536 474975.093
MAPE 554.630 646.744 0.000 2582.355 10.859 21.065 28.052 257.084 982.457 1260.499 2168.877
MaxAPE 5741.942 7030.243 0.000 27827.083 28.607 56.595 106.897 1798.160 10980.734 14227.590 22456.546
MAE 31713.574 89061.713 0.000 378167.449 0.113 0.568 1.368 104.268 8490.148 107806.955 309574.624
MuaxAE 135898.405 390082.725 0.000 1595084.467 0.337 1.269 4.042 367.994 34461.542 377960.340 1406731.847
Normalized BIC 11.415 9.382 -2.703 26.676 -1.198 -0.409 1.760 11.112 19.102 24.088 26.360
Table 2. Forecast data for 118-128.
. - .. . Percentile
Fit Statistic Mean SE Minimum Maximum 5 10 25 50 75 % %5
RMSE 43479.839 123367.192 0.698 428429.172 0.700 0.715 1.541 4483.298 14361.630 300088.119 427128.619
MAPE 776.910 835.487 24.709 2582.355 24.931 26.583 59.096 588.400 1243.294 2196.023 2527.895
MaxAPE 7944.070 8921.972 56.526 27827.083 62.317 99.961 169.081 5291.761 13921.274 24104.250 27480.506
MAE 28110.788 79150.104 0.567 273960.578 0.567 0.572 1.210 3046.692 9842.975 193961.946 273450.359
MaxAE 131700.539 379357.082 1.256 1316358.067 1.263 1.305 3.342 12754.798 36813.647 917065.184 1312202.397
Normalized BIC 12.041 9.276 -0.520 26.116 -0.516 -0.484 1.010 17.012 19.340 24.285 26.110
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Figure 2. R-Squared for I1-128.

The analysis of mountain commercial entrepreneurship is based on a set of structural and dy-
namic indicators, calculated according to Eurostat methodology. The data come from official registers
of enterprises active in mountain areas, with trade as their primary activity. The process of data col-
lection and processing involves the following steps:

1. Enterprise selection — identifying units based in mountain areas and with the corresponding
CAEN code for trade.

2. Indicator calculation — applying standardized formulas for each indicator, with correlations

between the number of enterprises, employees, and survival rates.
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3. Dynamics analysis — year-on-year comparisons to highlight trends in growth, decline, or sta-
bility in the sector.

4. Interpretation of results — correlating data with economic and geographical factors specific to
mountain areas.

2.2. Justification for the Choice of Indicators

Each of the indicators selected in this analysis plays a key role in understanding the dynamics
of mountain commercial entrepreneurship. Some fluctuations worth mentioning are as follows:

- I1: the number of enterprises is a significant indicator for understanding the market size and
volume of economic activities in this sector, providing essential information for evaluating the evo-
lution of the local economy. It directly reflects capital flows and changes in consumer behavior, thus
indicating the health of the commercial sector.

- 12: business births provide relevant information about trends in new business creation, an es-
sential indicator in evaluating government support or the effects of local economic policies. These
trends can be influenced by external factors such as government support programs or incentives for
developing local businesses.

- I5: business deaths represent a crucial indicator reflecting the difficulties faced by mountain
entrepreneurs in sustaining businesses in the long term. Business closures, often caused by economic
crises or market condition changes, are a harsh reality in the mountain entrepreneurial sector and
highlight the need for adaptability and support. Analyzing this indicator is essential for evaluating
the impact of implemented economic measures and for understanding the success of support policies.

These indicators are closely interconnected and reflect not only the evolution of the sector’s
health but also the effects of economic policies, available infrastructure, and entrepreneurs’ adapta-
bility to economic changes. The dynamics of these indicators can offer a comprehensive view of the
stability and sustainability of mountain entrepreneurship in trade.

2.3. Data Processing and Analysis
2.3.1. Data Collection and Processing

For this analysis, data were collected from Eurostat, sourced from a wide range of official statis-
tical sources, including national and regional economic registers, as well as estimates provided by
research institutions and local authorities. These data sources provide a solid foundation for under-
standing economic trends and fluctuations in entrepreneurial activity in mountain regions. After data
collection, a rigorous cleaning process was applied to eliminate any apparent errors or missing data,
an essential step to ensure the quality of the analysis.

During the data cleaning process, imputation techniques were applied to handle missing values,
aiming to maintain data integrity and avoid distorting results. Additionally, measurement units were
standardized to ensure consistency and comparability of data from various sources. These data pro-
cessing techniques are essential for obtaining a clean and consistent dataset that can be used in ad-
vanced statistical analysis.

2.3.2. Forecasting Methods

To forecast economic indicators, multiple regression models were used, adapted based on his-
torical data and observed seasonal variations in mountain trade. Multiple regression models capture
the complex relationships between variables, thus providing more precise forecasts regarding eco-
nomic developments in this sector. Additionally, time series forecasting models were integrated,
which are suitable for economic data displaying seasonal or cyclical trends. These models were cru-
cial for generating short- and long-term forecasts and for evaluating potential developments in
mountain entrepreneurship in trade under current market conditions.

Furthermore, forecasting models that include adjustments for seasonality and external economic
fluctuations were implemented, allowing for better capture of the dynamics of the mountain econ-
omy. By using advanced forecasting techniques, the aim was to provide a detailed and accurate pic-
ture of potential economic scenarios based on historical data and observed trends in the sector.
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2.3.3. Forecast Error Evaluation

Evaluating the performance of forecasting models is an essential step in validating their accu-
racy. For this purpose, a series of error evaluation statistics were used, including RMSE (Root Mean
Squared Error), MAPE (Mean Absolute Percentage Error), MaxAPE (Maximum Absolute Percentage
Error), and MAE (Mean Absolute Error). These statistics help identify errors and evaluate the perfor-
mance of models in relation to observed data.

RMSE represents the square root of the average squared difference between the forecasted and
observed values, while MAPE expresses the mean absolute error in percentage terms. Both statistics
are essential for understanding the accuracy of forecasts and for identifying areas where forecasting
models can be improved. MaxAPE and MaxAE are also important as they allow for the identification
of the largest errors, providing valuable information for improving model performance.

2.3.4. Validation and Sensitivity Analysis

After applying the forecasting models, data validation analyses were performed by testing the
models on separate datasets to ensure that the results obtained are accurate and stable. Sensitivity
analyses were also conducted to assess how the forecast varies with small changes in economic con-
ditions, allowing us to observe possible extreme scenarios in which the models might produce incor-
rect results. These sensitivity analyses are essential for evaluating the robustness of the models and
for identifying conditions under which they may no longer function correctly.

3. Results

The forecasting analysis conducted on mountain entrepreneurship in commerce yielded several
results regarding the mountain indicators from Eurostat, concerning the dynamics of enterprises, the
impact on employment, high-growth enterprises, and so on.

- Enterprise dynamics

The total number of active enterprises in mountain commerce (I1) shows a slight increase in the
reference year. Newborn enterprises (I12) represent certain units, reflecting a birth rate (I13). Of these,
some enterprises survive after three years (17), resulting in a survival rate (I9).

Regarding the average size of enterprises, newly established ones (I3) typically have a few em-
ployees, while those that close down (I14) leave behind additional employees. The business mortality
rate (I14) is at a certain level, and business churn (I12) indicates moderate dynamics within the sector.

- Impact on employment

Total employment in mountain commerce (I16) totals a certain number of people, some of whom
work in newly established enterprises (I17). These contribute to total employment (I18). Enterprises
that close (I19) reduce the workforce by other employees, representing a certain percentage of the
total number of employees (122).

Enterprises that survive for three years (120) demonstrate an increase in employment compared
to their founding year (124), confirming the sustainability of some mountain businesses. Their pro-
portion within the total number of active enterprises (I8) represents a high percentage, and their share
of employment (I23) aligns with indicator I8.

- High-growth enterprises

The number of high-growth enterprises (I10) stands at a certain value, representing a certain
percentage of all firms with over 10 employees (I11). This result highlights the presence of competi-
tive businesses capable of generating significant employment.

3.1. General Performance of Forecasting Models for Indicators 11-117

In the economic analysis of mountain entrepreneurship in commerce, the forecasting models
applied to indicators I1-I117 (Table 1, Figures 1 and 3) demonstrated variable performance, depending
on the characteristics of each indicator and its complexity within the mountain economic context. The
analyzed indicators revealed various aspects of the performance of mountain enterprises, including
birth and death rates, long-term survival, employment rates, and other aspects related to the sector’s
evolution.


https://doi.org/10.20944/preprints202504.1138.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 April 2025 d0i:10.20944/preprints202504.1138.v1

9 of 6

500,000
400,000 b
[}
]
300,000 ;
=
(=]
200,000 =
=
100,000 -
0
500,000 |-
400,000 i
&)
300,000 )
=
[=]
200,000 |- X
=
100,000 P
0
40,000
]
30,000 =]
i
20,000 =
o
=
10,000 la
0
40,000
S]
30,000 =
%]
T
20,000 =
o
T
10,000 I
0
16
o
14 )
(=]
2
12 :
=
(=]
1.0 =
=
08 m
06
20
o
(o]
(o]
15 3]
=
o
o
10 =
[sy]
05
&
(=]
(]
5
1 =
(=1
o
'
i
M
s ]
)
2
| =
{=9
@
IOD



https://doi.org/10.20944/preprints202504.1138.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 April 2025 d0i:10.20944/preprints202504.1138.v1

10 of 6

40,000
m
30,000 =1
rd
20,000 =
o
o
10,000 la
0
50,000
m
40,000 ]
]
h2
30,000 L
(=1
20,000 =
|
10,000 =
0
150
@
=]
100 2
=
(=]
o
50 =
0
150
&
=]
100 S
=
(=]
o
0 =
I
0
30,000
=
)
=
20,000 =
=
o
o
o]
10,000 =
(¥3]
0
25000
=i
20,000 Ll
]
K
15,000 =z
[=
10,000 =
|
5000 -
o
7
o
3 =]
b
5 3 =
o
4 )
I_'n
3 - (8]
2
7
=]
)
3 =
I
5 =
o
[N
I_'n
4 o



https://doi.org/10.20944/preprints202504.1138.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 April 2025 d0i:10.20944/preprints202504.1138.v1

11 of 6

1,000
800

GO0
400
200

1,000

217 18pON-1Z0Z 0L

800

&600

400

81 18poN-ZZ0Z 0L

200

B 18POW-1Z0Z T LI

02 18re-gzoT Tl

=
LT 18Po-LZ0Z e

TT |18PON-ZE0T EH

£ 18PON-LE0Z T 1

=
wn =1

YT 1BPON-ZTOT T LI



https://doi.org/10.20944/preprints202504.1138.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 April 2025 d0i:10.20944/preprints202504.1138.v1

12 of 6

5 5o
n
e =
&
A0 IE#
A5
5 _
n
0 N "“"-/”’AN*‘x.-i----..__. c ' S
R
£ =
3
A0 '
A5
2,500,000 _
=
2,000,000 R
B
1,500,000 :
=
1,000,000 - =3
3
500,000 o
0
2,500,000 |- g
o
2,000,000 s
5]
1,500,000 )
=
1,000,000 - C -2
o
500,000 =
0

£0,000

40,000

20,000

B2 |8PON-1Z0Z 21

(

£0,000
50,000
40,000
30,000
20,000
10,000

)

1 18poA-LZ0Z 8l

/

q

7 18PO-ZZ0Z B



https://doi.org/10.20944/preprints202504.1138.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 April 2025 d0i:10.20944/preprints202504.1138.v1

13 of 6

60,000 _
50,000 @
]
40,000 =
30,000 =
(=]
o
20,000 -
10,000 o
5 s
50,000 o
o]
[ |
5]
40,000 h
=
(=3
g
20,000 4 = =2
\/ =
) —_— =
60,000
]
50,000 [=]
]
40,000 =
30,000 =
=5
20,000 =
10,000 =
0
50,000
B
40,000 o
=
(]
30,000 r
=
20,000 2
@
|
o "\_—\ )
0
50,000
=2
40,000 o
]
()
30,000 8
=
20,000 . =
o
10,000 '
o NN s,
40,000
L)
30,000 3]
)
i
20,000 |- =
(=3
o
@
10,000 %

- ra w N
& 12p0W-1Z0T 2T

=)
6 2
]
O
(]
k.
4 =
o
o
b
2 [N
(o]



https://doi.org/10.20944/preprints202504.1138.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 April 2025 d0i:10.20944/preprints202504.1138.v1

14 of 6

4 _
b
)
]
(o]
a . o
=
[=]
o
3 - o
I_\
1
40 -
k)
w
35 \_ [}
(o]
S
30 ; i :
=
2
25 o
|
20 ; i =]
15
250 o
)
i
200 i
iy
150 :
=
(=1
100 =
|
50 o
0
250 _
%]
e
200 o
]
S
150 ;
=
2
100 o
|
50 =
0
2,000,000 _
)
th
1,500,000 =
~
1,000,000 =
o
T
500,000 .
m
0
2,000,000 _
)
m
1,500,000 =
ra
2
1,000,000 =
o
T
500,000 [
[+2]
0
20,000 _
)
&
15,000 &
~
10,000 =
o
o
5,000 \ 1
v./\_ -
0
15,000 _
]
=]
=]
5]
10,000 B
=
(=]
o
5,000 &
\_/\\ 55



https://doi.org/10.20944/preprints202504.1138.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 April 2025 d0i:10.20944/preprints202504.1138.v1

15 of 6

6 18pOW-1.Z0Z 22

15,000
10,000
5,000 \/
S —

20,000 /\

15,000

10,000
5000
\/ \/\ il
e ——
60 T
40 /\A’
20
60

\ ~A AL

Figure 3. Forecast values I1-128.

02 18po-Zenz L2l

12 18pOW-1Z0Z 82l

7 |8poIN-Zz0z 8zl

Leoe
AN
£z0T
9z0c
LZ0¢
8¢0¢
60T
0z0c
L20g
ce0e
£20C

rzoT
czoz
re0T
geoc

In particular, to evaluate the performance of the forecasting models, several adjustment statistics
were considered, with the most relevant being RMSE (Root Mean Squared Error), MAPE (Mean Ab-
solute Percentage Error), and MaxAPE (Maximum Absolute Percentage Error).

The values obtained for RMSE showed a significant margin of error, with an average value of
47,764.948 and a standard deviation of 134,886.773. This indicates that the forecasts were quite dis-
persed from the actual values, with significant errors in indicators such as I1 and 12, which refer to
the trends in the establishment of businesses in mountain regions. These fluctuations were largely
caused by unstable economic conditions in certain areas, where environmental factors and economic
resources had a direct influence on the number of new enterprises.

MAPE had an average value of 554.630, with an extreme range between 0.000 and 2582.355, sug-
gesting a relatively high error in forecasting economic activity. This was influenced by significant
exogenous factors, such as frequent changes in fiscal policy or government support in mountain re-
gions, leading to unpredictable economic fluctuations. Additionally, some mountain regions faced
difficult natural conditions that impacted local businesses.

MaxAPE reached a maximum value of 5741.942, indicating that the forecasting models were
influenced by exceptional economic events or rapid changes in the local context. These large errors
are characteristic of mountain economies, where business success can depend heavily on unpredict-
able factors such as weather conditions or fluctuations in tourism demand, which are difficult to pre-
dict in the long term.

Despite the significant errors, the forecasting models provided valuable insights into the eco-
nomic trends of mountain entrepreneurship in commerce. Indicators I1 and 12 reflected a positive
trend in the establishment of new businesses in certain mountain areas. This suggests that, in the
short term, the business environment in these regions was favorable, with government support and
access to EU funds having a significant impact on the development of mountain enterprises.
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3.2. Forecasting Model Performance for Indicators 118-128

The forecasting models for indicators 118-128 (Table 2, Figures 2 and 3), which focus on employ-
ment in mountain enterprises and their growth rates, performed better than those for indicators I1-
I17. They reflected a more stable trend and had a lower average RMSE value of 43,479.839 compared
to the previous section’s values. This suggests greater accuracy in forecasting employment and em-
ployee evolution in the mountain entrepreneurship sector in commerce.

MAE (Mean Absolute Error) had an average value of 28,110.788, indicating more precise fore-
casting regarding the number of employees in the mountain sector. This improved performance can
be explained by greater labor market stability in mountain regions, where tourism and the trade of
local products are essential factors that contribute to maintaining a steady number of jobs.

One of the most important indicators was I10 and I11. The forecasting models captured a signif-
icant increase in the number of high-growth enterprises, particularly in mountain regions with well-
developed infrastructure and a favorable economic environment. The estimated growth rate was
24.931%, which shows that there are accelerated development opportunities in certain sectors of the
mountain economy. These opportunities were supported by European funding programs, tax incen-
tives for small businesses, and increasing demand for traditional products and tourist services.

Values for MaxAPE for these indicators were high, reaching 7944.070, indicating significant un-
certainty in forecasting this type of growth. This can be explained by factors such as market instability
and fluctuations in consumer demand in mountain regions, which can vary significantly depending
on the tourist season or weather conditions.

Indicators 17 and 19 showed a positive trend regarding the long-term resilience of mountain en-
terprises. The forecast showed that approximately 28.3% of newly established enterprises managed
to sustain their activity for at least 3 years. This suggests that, despite economic challenges and risks
associated with the mountain environment, many new businesses have managed to survive. This is
quite a good performance for mountain entrepreneurship in commerce, given its seasonal nature and
dependence on external factors such as tourism and weather conditions.

Regarding employment, the forecasting models showed significant growth in the number of
employees in enterprises that survived in the long term. Indicator 120 had an average value of 2,543
people, indicating workforce consolidation in these enterprises. Compared to those that failed to sur-
vive, the number of employees was significantly higher in those that surpassed the critical three-year
period.

However, forecasting errors were significant. MaxAPE reached 8921.972, reflecting uncertainties
in forecasting long-term enterprise behavior, influenced by unpredictable factors such as changes in
consumer demand or weather conditions. These external variables have a direct impact on business
activity and employment decisions in mountain enterprises.

3.3. Analysis of Fluctuation Indicators and Business Turnover Rate

Indicators 112 and I13 are relevant for understanding the market dynamics and business envi-
ronment in mountain areas. Their forecast revealed a continuously changing economic sector, with a
fluctuation rate of about 24% and a new enterprise birth rate of 21%. This suggests a constant activity,
with regular business turnover, within a context of sustainable development, but with a significant
degree of economic instability.

However, fluctuation rates were variable, and MaxAE was 1.358, indicating that forecasts were
influenced by unforeseen factors. External factors such as changes in fiscal regulations and fluctua-
tions in demand for products and services contributed to this uncertainty.

The forecasting models for economic indicators in the mountain entrepreneurship sector in com-
merce had variable performance, with significant errors in some cases, but they also provided valu-
able results for analyzing economic trends in mountain regions. While some forecasts were more
accurate than others, forecasting errors were inevitable due to market instability, unpredictable eco-
nomic factors, and other external variables. Nevertheless, the models provided valuable information
about the behavior of mountain enterprises, indicating the general directions of the economy in these
areas.

The results obtained from the forecasting analysis and the specific economic indicators of moun-
tain entrepreneurship in commerce provided several important perspectives for the future of this
sector. Based on the data collected and the forecasting techniques applied, the following directions
can be concretized:
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- Stability and volatility of mountain entrepreneurship

In general, mountain entrepreneurship in commerce is a sector with relatively short-term stabil-
ity, but it is extremely vulnerable to external economic fluctuations, political crises, and climate
change. The forecasting models showed that the establishment of new enterprises (I12) is sustainable
in mountain regions, but business closures (I5) and the uncertainty regarding job retention are factors
that could negatively influence the future of this sector. Economic support measures and policies
protecting mountain entrepreneurship in commerce are essential for maintaining a stable economy
in these regions.

- Efficiency of support strategies for mountain enterprises

The analysis highlighted that government support and economic policies to encourage the es-
tablishment of businesses in mountain areas are effective in the short term. However, these policies
must be flexible and adaptable, given that business closures and forced migration of the workforce
are frequent phenomena in mountain areas, affecting business viability in the long term. It was also
found that to support the development of this sector, it is essential to diversify the types of support,
including both financial measures and those aimed at professional training for the local population
and improving regional infrastructure.

- Importance of adapting to external changes

Another essential point identified in our analysis is the close link between the evolution of
mountain entrepreneurship and external economic and climatic changes. Development projects must
consider these external variables to minimize their negative impact. In this regard, it is recommended
to implement adaptive strategies that include continuous monitoring of economic and social indica-
tors and rapid adjustment of support policies according to the local and regional context.

- Limitations and future research directions

Although the analysis provided valuable insights, it faces some limitations. Firstly, the forecast-
ing models did not fully capture the complexity of external factors influencing mountain entrepre-
neurship in commerce. Also, the data available for certain mountain regions was insufficient, which
limited the ability to generalize the results. In the future, it is recommended to expand the research
toinclude a broader set of data and analyze the impact of more specific factors, such as environmental
policies, tourist infrastructure, or sustainable development initiatives.

Mountain commercial enterprises exhibit moderate dynamics, with a survival rate higher than
the national average in some subzones. Access difficulties and seasonality affect the mortality rate,
but enterprises that manage to persist contribute significantly to employment. Support policies could
stimulate growth for high-potential businesses.

4. Conclusions

Mountain entrepreneurship in commerce presents itself as an economic sector with significant
potential for growth and development, but it faces distinct structural and economic challenges. In the
analysis conducted, the forecasting models applied to the economic indicators showed variable per-
formance, highlighting both the opportunities and uncertainties that mountain businesses face. The
birth and death rates of businesses, as well as survival rates, are crucial indicators in understanding
the behavior of the mountain sector. The forecasting models provided a clear picture of general eco-
nomic trends, as well as the impact of external factors on them.

An essential aspect highlighted by the research findings is the importance of exogenous factors,
such as fiscal changes and external economic fluctuations, which have influenced the performance of
mountain businesses and their ability to predict economic developments. These external variables
had a direct impact on business survival rates and the dynamics of the labor market in mountainous
regions. The forecasting models that focused on employment and workforce trends yielded more
stable results, indicating a positive trend regarding long-term employment in mountain businesses,
especially in regions where infrastructure and government support are more developed.

At the same time, the analysis highlighted that the mountain commerce sector has a high degree
of fluctuation, with a constant business dynamic in which a significant number of enterprises close
or restructure. These fluctuations can be explained by the economic instability in mountainous re-
gions, as well as by the seasonal impact of tourism on the demand for products and services. Despite
these challenges, mountainous regions with well-developed infrastructure and favorable economic
policies have presented significant opportunities for fast-growing businesses, suggesting that there
is potential for accelerated development in certain areas.
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In conclusion, the research emphasizes the importance of adjusting economic policies and gov-
ernment support in mountainous regions to foster the sustainable development of commerce entre-
preneurship. It is essential that forecasting models continue to be improved, considering the signifi-
cant errors and external economic uncertainties, in order to provide a more accurate picture of eco-
nomic developments in these areas. Despite the limitations, the analysis provides a solid foundation
for future research and support policies aimed at the mountain commerce entrepreneurship sector.

Data Availability Statement: During the preparation of this manuscript, the authors utilized artificial intelli-
gence tools for assistance in statistical analysis and data interpretation. Following this, the authors rigorously
reviewed, validated, and refined all results, ensuring accuracy and coherence. The final content reflects the au-
thors’ independent analysis, critical revisions, and scholarly judgment. The authors assume full responsibility
for the integrity and originality of the published work.
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