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The HHI is a widely used coefficient

for assessing business concentration,

frequently applied to measure the level of

concentration within a market. The HHI

is calculated as in (1) by summing the

squared revenue shares (s) of all service

providers (i) in a given market (j) for a

specific time (t). The HHI is the sum of

the squares of the market percentage of

each of the n companies that comprise it,

expressed as follows [19]:
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The Melnik, Shy, and Stenbacka index [13]

functions as a tool for identifying the values

indicative of a company's market dominance

through its share. This index is computed

based on the variance in market share

between the two main entities in the industry,

which means the two service providers have

more users in the mobile services case. The

formula used to calculate it is shown in (2)

[20]:
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The HHI is applied by calculating the

participation of each mobile service provider

in the country. Data from 2012 to 2022

available in postdata [22] is used.

After the feature selection process, the first

variable to be used is the accesses (number of

users). The HHI for accesses can be seen in

Figure.

Results show that the index is above 3500,

indicating a high concentration of the market

and low competition in the accesses variable.

The HHI has a decreasing trend.
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The second variable to analyze in the same

period is the mobile service incomes. The

HHI for this can be seen in Figure 3.

In this case, HHI has been increasing and

above 4000 in the last few years; results

indicate a high concentration market and low

competition in the income variable.
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The third variable to analyze is traffic; the

HHI for this can be seen in Figure 4.

In this case, HHI has been increasing and

above 4000 in the last few years; results

indicate a high concentration market and low

competition in the income variable.

In this case, HHI has been decreasing and

close to 3000 in the last few years; results

indicate a high concentration and low

competition in income variables.

According to the results, HHI is decreasing

for access and traffic, but it is increasing for

incomes, in three cases.
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The descriptive statistics for the HHI in the

three variables can be seen in Table I.

The descriptive statistics of the results show

that all the HHIs are above 3000, which

indicates low competition in the mobile

services market and a high concentration. The

results show a normal distribution shifted to

the left with a maximum value higher than

5000 and a minimum value above 3000,

except for the HHI traffic that achieves 2544.

Statistics
HHI 

Accesses

HHI

Incomes

HHI

Traffic
count 132.0 132.0 132.0

mean 4069.667986 3965.84294 3324.645533

std 434.219881 346.304808 295.487329

min 3561.64898 3361.149037 2544.321017

25% 3759.728876 3619.170630 3100.544183

50% 3971.499849 3923.637351 3288.328112

75% 4266.036144 4237.804731 3516.755919

max 5621.046372 5045.727214 5053.229637

Kurtosis 1.587545 -0.556497 7.743688

Skewness 1.315731 0.315892 1.396602
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Stenback Index Results:

The first variable to be used is accesses,

referring to the users. The Stenbacka index

for accesses can be seen in Figure 5.

Results show that this index is close to 0.37

and the S1 value for the service provider is

above 0.5, which means that there is a

dominant position for this service provider

because S1 is the first service provider and

S1>SD.
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The second variable to analyze is mobile

service incomes. The Stenbacka index

calculated for this can be seen in Figure 6.

Results show that this index is close to 0.34

and the S1 value for the service provider is

above 0.5, which means that there is a

dominant position for this service provider in

mobiles service incomes, because S1 is the

first service provider and S1>SD.
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The third variable to analyze is traffic. The

Stenbacka index for this can be seen in Figure

7.

The Stenbacka index values, in this case,

are higher than 0.4, and S1 has been

decreasing in the last years. The index has

been very close to the S1 value, and

dominance level for this variable is

decreasing.
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The descriptive statistics for the Stenbacka

Index in the three variables can be seen in

Table II.

The descriptive statistics of the results show

that all the Stenbacka index values are above

0.35, and for all cases, it shows a dominant

service provider in the mobile services

market. The results show a normal

distribution shifted to the left for incomes and

traffic and shifted to the right for accesses,

with a maximum value higher than 0.5 and a

minimum value above 0.25.

Statistics
Stenbacka

Accesses

Stenbacka

Incomes

Stenbacka

Traffic

count 132 132 132

mean 0.359569 0.372426 0.427974

std 0.031942 0.038746 0.036870

min 0.254502 0.316983 0.368424

25% 0.341244 0.336430 0.404884

50% 0.368436 0.368420 0.421389

75% 0.381526 0.401472 0.447730

max 0.453625 0.460762 0.551590

Kurtosis 1.425717 -0.475741 1.093329

Skewness -0.798077 0.620616 1.057399
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• It is relevant for service providers and regulators to measure and detect the market

conditions, regulations, and laws for mobile services in Colombia, to minimize monopoly

practices and encourage the service provider’s competition.

• The HHIs of mobile services accesses, income, and traffic demonstrate a high

concentration, and low competition in this market in Colombia, which must be analyzed by

government and regulatory authorities.

• The Stenbacka index results for mobile services accesses, income, and traffic show that

there is a dominant service provider in Colombia, but it also shows that in the last few years,

its level has decreased.
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• In consequence, the mobile services market in Colombia has a dominant service provider

and a low level of competition in a highly concentrated market. This must be analyzed by

authorities and regulators to improve the conditions of the mobile service for end-users.

• In future work, more indexes can be calculated, and machine or deep learning techniques

can be involved to predict market behavior and competition.
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