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7 The Effects of Mergers and Acquisitions 
in the Mobile Telecommunications 
Market: A Cross-Country Analysis

This paper examines the impacts of mergers and acquisitions (M&As) on mobile network 
operators (MNOs) based on a cross-country firm-level dataset over the period 2007Q1 to 2020Q4, 
in which OECD countries have been more reluctant to approve mergers, and thus provide a 
quasi-experimental setting for a difference-in-differences (DiD) test. From the M&A cases of 
94 mobile operators in 29 OECD countries, our results indicate that the post-merger behavior 
of MNOs in pricing and investments are heterogeneous depending on the market conditions, 
whereas the results of the entire sample show mixed results. Specifically, we find that prices at 
merged MNOs increase only in markets with low competitiveness and low subscriber density. 
Also, post-merger investments by MNOs decrease with high-competition and low subscriber 
density. This paper provides informative results for future antitrust decision making in the mobile 
telecommunications industry.
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1 Introduction 

Many countries experienced a wave of mergers and acquisitions (M&As) in the mobile 
telecoms sector over the 2000s and 2010s. Recently, the European Commission cleared 
the mergers of mobile network operators (MNOs) such as T-mobile, Hutchison, and 
Telefonica, and recently the U.S. Federal Communications Commission also cleared the 
merger between T-mobile U.S. and Sprint. 

The goal of this paper is to empirically assess whether the effects of M&As on MNO 
behavior are heterogenous by market conditions in the mobile telecommunications 
industry. Mergers may strengthen market competition and eventually affect price changes 
by reducing the number of MNOs, usually from four to three, or from five to four. M&As 
among MNOs may raise price levels by increasing market power, which is greater than 
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the achievement of efficiency due to cost reduction. On the other hand, M&As may lower 
prices when the increased efficiency offsets any increased market powers. 

In addition, merging firms can also affect their investments after the merger. In prior 
studies, the direction of the relationship between market competition and investment 
is one of the most important issues. Traditionally, Schumpeter (1942) and Arrow 
(1962) have opposing views on this relationship. Schumpeter predicted that in more 
concentrated markets, there is more investment due to efficiency gains. However, 
Arrow argued that competition plays a role in stimulating a firm’s investment due 
to the virtue of competition. He highlighted the point that firm incentives to invest 
increase in competitive markets due to the incentives to escape competition. Under the 
Schumpeterian view, therefore, mergers may increase a firm’s investments, but from 
Arrow’s view, mergers reduce a firm’s investments. 

We focus on the M&A cases of 94 MNOs in 29 OECD countries over the period of 
2007Q1 to 2020Q4. We collect M&A information from the OECD (2021) and merge 
it with information on prices and investments from the Global Wireless Matrix in the 
Merrill Lynch database, as well as with macroeconomic information from the OECD 
database and from Laeven and Valencia (2020). We construct a difference-in-difference 
(DiD) setting by selecting merged MNOs as the treatment group and the non-merging 
MNOs throughout the sample period as the control group. The MNOs’ M&As provide 
a quasi-experimental setting for a DiD test for two reasons. First, researchers typically 
assume that a merger decision is collectively made by the participants and nonparticipants 
remain independent (Qiu and Zhou 2007; Rickert et al. 2021). Second, the competition 
authorities in OECD countries have not easily approved mergers in the mobile 
telecommunications market, which allows researchers to avoid a multiple treatments issue 
in a DiD analysis.  

Unlike previous research that focused on single case studies, our cross-country study 
merges all M&A cases in the sample countries and analyzes the aggregate impact of 
a merger on prices proxied by the average revenue per user (ARPU) and investments 
measured by capital expenditure (CAPEX), respectively. First, our results with the entire 
sample show statistically insignificant consequences of a merger on ARPU and CAPEX. 
Notwithstanding, the aggregate study suggests that the market power of a firm plays an 
important role in its pricing and investment strategies. The higher a market share is, the 
lower the prices and the more investment there could be. Using the Herfindal-Hershman 
Index (HHI), we separate the OECD countries into two groups, a low HHI group and a 
high HHI group, and investigate the changes in pricing and investment after a merger. 
Interestingly, in the low HHI group, M&As raise consumer prices, and in the high HHI 
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group, they cut their capital expenditure. This is because of the difference in the trend of 
market concentration caused by a merger. However, the low HHI group shows that post-
merger market concentration jumps, while the high group does not. Further, a firm with a 
large portion of subscribers can earn more profits by lowering per-user costs, which then 
allows it to offer beneficial prices and to keep its regional market power. 

Several empirical studies have examined the relationships between market structure, 
price, and investment in the mobile telecoms market (Grajek et al. 2019; Aguzzoni et al. 
2018; Aimene et al. 2021; BEREC 2018). However, these studies do not consider the effects 
that may be different from the initial competitive conditions. The main contribution of 
our study is to see the influence of a merger based on the market environment in the 
telecommunications industry. We take the market concentration and population density 
into account when considering how the degree of competitiveness and subscriber density 
in the market makes firms behave. Also, this is the first paper in which we use firm-level 
panel data in OECD countries to assess merger effects.

The remainder of this paper is organized as follows. We review the previous literature 
in Section 2. Also, we describe the data and empirical strategies in Section 3 and Section 
4, respectively. The results are shown in Section 5. Finally, Section 6 provides some 
conclusions.

2 Literature reviews 

In the previous economic literature, a general empirical finding is that mergers and 
acquisitions have increased prices across industries such as banking and airlines (Weinberg 
2007). In this stream, a body of literature has examined the effects of mergers on prices 
in the mobile telecommunications market, which has entry barriers due to spectrum 
licenses, and which usually has three to four players. Some empirical studies in relation 
to the mobile telecommunications market analyze merger effects using panel data from 
EU or OECD countries. First, Genakos et al. (2018) find that mobile telecoms mergers 
during 2002-2014 in 33 OECD countries can raise prices by 16.3%, using a fixed effects 
model. Aimene et al. (2021) study the effects of mergers separately on the unit price of 
data and voice in 2011-2018 in 21 European countries using a difference-in-differences 
(DiD) test. They show that voice prices increase by 29%, but that data prices decrease by 
18%. This implies that technological progress is higher for data than for voice calls, so 
positive dynamic efficiency in the data outweighs any negative impact of static efficiency 
from increased market powers. However, these studies do not consider the price effects 
depending on market competition. 
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Other papers study the case of mergers in Europe separately and show that the impact of 
mergers differs by the number of competitors, including mobile virtual network operators 
(MVNOs). First, Aguzzoni et al. (2018) find that the price effects of mergers depend on the 
structure of markets using DiD and synthetic control methods. For the Netherlands, they 
examine the four-to-three merger of T-mobile and Orange and find that prices increase by 
10%, to 15%. In Austria, however, the five-to-four merger between T-mobile and Tele.ring 
does not provide any evidence of higher prices. Thus, their results imply that the merged 
firm cannot increase prices in markets that have more competitors.  

BEREC (2018) also assesses four-to-three mobile mergers in Austria (Hutchison/
Orange) in 2013, in Ireland (Hutchison/Telefonica) in 2014, and in Germany (Telefonica/
KPN) in 2014 using a similar approach as Aguzzoni et al. (2018). It is found that prices 
increase in all three mergers, but that the price effects also differ by market structure, 
such as the MVNO market share. For Austria, mergers increased prices in 2014 and 2015, 
but this effect was insignificant in 2016 when MVNOs gained significant market share 
and provided competitive pressure. However, in Ireland, mergers led to a statistically 
significant price increase because MVNOs there have only a small market share. In 
Germany, the price effect was insignificant in markets where MVNOs have higher market 
shares. Grajek et al. (2019) also assess the five mergers in four countries. They examine the 
effects of mergers on revenue per minute (RPM). In their results, prices increased after 
mergers in Austria and Denmark, but prices decreased in Greece and the Netherlands. 
However, the results do not have any relationship with market competition, such as HHI 
or the number of competitors.  

Second, this paper is in the stream of competition and innovation. In previous studies 
related to the mobile telecommunications market, there is no evidence that mergers can 
reduce investment (GSMA 2015; Houngbonon et al. 2016). Houngbonon et al. (2016) find 
an inverted-U shape relationship between competition and investment, and Jeanjean 
and Houngbonon (2017) show that investment rises with the number of operators in the 
short-run, but decreases in the long-run due to the adjustment costs of investment in this 
market. Previous papers also do not show the effects of prices alone, and they analyze the 
relationship among market structure, investment, and price all together. Genakos et al. 
(2018) find that four-to-three mergers can simultaneously increase prices by 16.3% and 
increase investment by 19.3%. Grajek et al. (2019) also find that prices and investment 
have the same direction. They suggest that there is a tradeoff between static efficiency and 
dynamic efficiency because mergers can have static price effects that harm consumers, but 
that they also provide dynamic benefits for consumers to the extent that investments can 
enhance their services. 
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3 Data and variables

We focus on a cross-country firm-level panel of 94 mobile operators in 29 OECD 
countries over the period 2007Q1-2020Q4. We combine data on M&A records 
with information on their prices and investments, as well as information on the 
telecommunications market structure and macroeconomic factors. We merge three 
different data sources for our empirical analysis, as we describe below. 

First, we exploit two dependent variables, prices and investments, from the quarterly 
information about mobile telecommunications operators from the Global Wireless Matrix 
of the Merrill Lynch dataset. Specifically, we proxy prices by using information about 
the average revenue per user (ARPU) at each mobile operator. Also, we employ capital 
expenditure (CAPEX) as a proxy for investments made by each mobile operator, which 
indicates money invested by an operator to acquire or upgrade fixed, physical, or non-
consumable assets. ARPU and CAPEX in each quarter are adjusted by CPI (=1 in 2015). 
Further, we convert the scales of ARPU and CAPEX to U.S. dollars from each country’s 
national currency based on information about the exchange rates in 2015Q1.

Second, we collect information about the M&As from the OECD in 2021. We only select 
cleared merger transactions both with and without remedies, but exclude blocked or 
withdrawn ones. In our empirical analysis, we define M&Aijt=1 from the initial quarter 
of the M&A of mobile operator i in country j in quarter t, and zero otherwise. Table 1 
shows that there were 25 M&As in our 29 sample countries. Among those 29 countries, 10 
countries (34.5%) had an M&A only once during the period 2005-2020. Furthermore, six 
countries (20.7%) had multiple M&As, and 13 countries (44.8%) never had an M&A.

Table 1 Accepted horizontal mergers of mobile telecommunications operators in the 
OECD with remedies (2005-2020) 

Year Quarter Country Merging Companies Merged Firm

2005 Q2 Chile Telefonica/Bellsouth Telefonica -> Movistar Chile 
(2009)

2005 Q2 Netherlands KPN/Telfort KPN

2006 Q2 Austria T-Mobile/Tele.ring T-mobile -> Magenta 
Telekom (2019)

2006 Q1 Greece TIM Hellas/TPG IV/Apax/
Q-Telecom

TIM Hellas->WIND Hellas 
(2007)

2007 Q3 Netherlands T-Mobile/Orange T-Mobile Netherlands
2008 Q4 Switzerland Tele2/TDC Sunrise Sunrise 
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Note: Merger quarters are based on completion dates. 
Source: “Emerging Trends in Communication Market Competition” OECD 2021.

Table 2 Country-level averages

Country ARPU
USD

CAPEX
USD 

(million)

M&A
0 or 1

MShare
%

RGDP
USD

(million)

Crisis
0 or 1

HHI
Thousand

Population
Density

people per sq. 
km of land 

area

Australia 33.203 206.203 0.153 37.733 322606.2 0.000 4.116 2.748
Austria 20.906 48.974 0.553 33.942 99474.1 0.316 3.484 101.188
Belgium 26.137 51.887 0.132 41.891 116866.6 0.310 4.322 362.600
Canada 47.128 152.952 0.000 29.600 398442.5 0.000 3.085 3.957

Chile 10.714 66.348 1.000 36.004 63356.7 0.000 3.521 24.528
Colombia 7.740 60.977 0.000 25.516 77682.8 0.000 4.660 40.821

Czech 
Republic 18.627 33.585 0.000 38.281 46700.1 0.000 3.498 135.475

Denmark 24.052 23.109 0.000 27.868 79006.0 0.124 3.002 141.503
Finland 22.413 34.291 0.000 34.287 62530.7 0.000 3.459 17.884
France 27.844 249.226 0.000 27.451 621682.1 0.118 3.134 120.678

Year Quarter Country Merging Companies Merged Firm

2009 Q2 Australia Vodafone/Hutchison-3 VHA (Vodafone Hutchison 
Australia)

2010 Q3 Sweden Tele2/Spring Mobil Tele2

2010 Q2 United 
Kingdom T-Mobile/Orange EE 

2011 Q4 Norway Network Norway/Tele2 Tele2
2012 Q4 Japan Softbank/eAccess Softbank
2013 Q1 Austria Hutchison 3G/Orange Hutchison 3G Austria
2013 Q2 United States T-Mobile/MetroPCS T-Mobile
2014 Q3 Colombia Tigo/UNE Tigo Colombia
2014 Q2 Japan eAccess/Willcom Ymobile
2014 Q4 Germany Telefonica/E-Plus (KPN) O2
2014 Q2 United States AT&T/leap AT&T
2015 Q1 United States AT&T/Allied Wireless AT&T
2015 Q2 Japan Ymobile/Softbank Softbank
2015 Q2 Mexico AT&T/lusacell/Nextel AT&T
2015 Q1 Norway Tele2/TeliaSonera Netcom-> Telia Norge (2016)
2016 Q1 Belgium Base (KPN)/Telenet Telenet
2016 Q3 Italy Hutchison 3G/WIND Wind Tre
2020 Q2 United States Sprint/T-Mobile T-Mobile
2020 Q2 Australia VHA/TPG VHA
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Note: ARPU and CAPEX in each quarter are adjusted by CPI (=1 in 2015). RGDP is seasonally adjusted based on 2015. We 
convert the scales of ARPU and CAPEX to U.S. dollars based on the exchange rate in 2015Q1. 

Third, we use the market share (MShare) of each operator as a firm-quarter-level control 
variable to capture its market power. The market share of operator i in country j in quarter 
t is based on the stock of customers over the total number of market customers.

Finally, we construct two country- quarter level control variables, real GDP (RGDP) and 
financial crisis (Crisis), to capture the impacts of macroeconomic factors on prices at and 
investments made by MNOs. We collect RGDP  from the OECD database and calculate 
it using the constant price based on 2015, which is seasonally adjusted. We convert the 
currency unit of ARPU, CAPEX , and RGDP  into U.S. dollars from each country’s national 
currency based on the exchange rates in 2015Q1. Also, following Laeven and Valencia 
(2020), we define the financial crisis period as Crisisjt=1 in country j in quarter t, and zero 
otherwise.

Table 2 shows the summary statistics of the variables across the 29 sample countries 
by averaging these measures over country and quarter. Canada, the U.S., Switzerland, 
Norway, and Japan lead in the price measure. Also, the U.S. and Japan lead in the 
investment measure, among the sample countries.

Country ARPU
USD

CAPEX
USD 

(million)

M&A
0 or 1

MShare
%

RGDP
USD

(million)

Crisis
0 or 1

HHI
Thousand

Population
Density

people per sq. 
km of land 

area
Germany 16.496 284.581 0.164 33.334 852254.8 0.145 3.386 233.318

Greece 15.279 34.531 0.333 33.333 55914.6 0.357 3.598 84.711
Hungary 16.083 20.058 0.000 37.609 32870.5 0.900 3.613 110.604

Israel 24.837 28.151 0.000 33.021 73690.2 0.000 3.258 376.829
Italy 17.617 255.920 0.094 33.258 487272.6 0.125 3.330 202.085

Japan 32.797 1052.286 0.008 35.470 1119437.0 0.000 3.635 350.600
Korea 34.284 327.020 0.000 33.868 368153.0 0.000 3.801 517.545

Mexico 16.011 94.460 0.215 15.485 314185.9 0.000 5.302 59.074
Netherlands 27.084 65.471 0.554 28.247 198873.4 0.071 3.343 485.240
New Zealand 21.986 118.467 0.000 47.133 47479.2 0.000 5.024 17.680

Norway 40.154 45.451 0.241 45.858 100322.9 0.000 4.706 13.515
Poland 11.850 63.019 0.000 30.630 112443.9 0.000 2.884 124.373

Portugal 14.336 44.708 0.000 33.333 53170.6 0.357 3.568 113.891
Spain 24.459 140.510 0.000 27.615 312261.0 0.380 3.172 93.152

Sweden 24.164 34.614 0.214 27.304 124146.4 0.122 3.109 22.695
Switzerland 40.723 78.333 0.250 40.515 175961.0 0.071 4.306 192.137

Turkey 10.402 132.891 0.000 34.410 230039.9 0.000 3.758 100.614
United 

Kingdom 27.333 192.503 0.207 25.007 724546.1 0.308 2.806 255.901

United States 44.086 1589.087 0.225 23.658 4499171.0 0.370 2.706 33.683
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4 Empirical strategy 

Our empirical model considers an M&A as an event that changes an operator’s 
behavior in terms of both pricing and investments. To examine how an M&A of mobile 
telecommunications operators affects their own behavior, we estimate the following 
equation:

 (1)

The dependent variables, Yijt , are ARPUijt  and CAPEXijt  of firm i in country j in quarter 
t. M&Aijt  is an indicator for the firm undergoing an M&A during the sample period, 
2007Q1- 2020Q4. The parameter estimates β0  and β1  identify the impacts of M&Aijt  on 
ARPUijt  and CAPEXijt  of firm i on average, respectively. Our identifying assumption is 
that the treated and control operators would not have had differential trends in outcome 
variables before the M&A.1) 

Further, our specification includes a set of control variables. First, we include a firm-
country-quarter control variable, MShareijt . Second, we consider country- quarter control 
variables, μjt , including RGDPjt , and Crisisit . Third, we include firm-country specific fixed 
effects θij  to control for unobserved firm specific heterogeneity in firm behavior within 
each country. Fourth, we include quarter specific fixed effects θt  to control for unobserved 
non-linear time trends in ARPU  and CAPEX . Finally, we cluster standard errors by firm 
and country in order to allow for serial correlation. Table 3 shows the descriptive statistics 
of variables used in equation (1).

Table 3 Summary statistics

Variable Unit N Mean Std. Dev. Min Max
ARPU USD 3,944 25.91 12.69 0.05 68.63 

CAPEX USD (million) 3,944 232.00 460.70 -3145.02 3580.26 
M&A 0 or 1 3,944 0.14 0.35 0 1

MShare % 3,944 31.58 11.62 2.07 100
HHI Thousand 3,944 3.50 0.67 2.15 10

Sub/Pop % 3,944 37.70 16.14 2.38 84.2
RGDP USD (million) 3,944 542593.9 1014386.0 29182.7 4712590
Crisis 0 or 1 3,944 0.15 0.36 0 1

Note: ARPU and CAPEX in each quarter are adjusted by CPI (=1 in 2015). RGDP is seasonally adjusted based on 2015. We 
convert the scales of ARPU and CAPEX to U.S. dollars based on the exchange rate in 2015Q1. 

1) �The observations of eAccess in Japan after 2014Q2, AT&T in the U.S. after 2015Q1, VHA in Australia after 2020Q2, and 
T-Mobile in the U.S. after 2020Q2 are taken away from our sample due to the multiple treatments issue.  

Yijt+1 = β 0 + β 1M&Aijt+ γMShareijt + μjtδ + θij + θtt + εijt .



Asian Journal of Information and Communications 2022, Vol. 14, No. 2, 119-137

127Soon-hong Min and Won Sung

5 Results 

5.1 Baseline results 
Table 4 shows that the causality of M&As to changes in ARPU and CAPEX is 

statistically insignificant. It is clear that M&As can have an impact on ARPU and CAPEX 
in either direction, which is consistent with Houngbonon et al. (2016) and with Grajek 
et al. (2019), showing mixed results in different countries. Market share significantly 
lowers prices and increases investments by MNOs. A market leader tends to have a higher 
margin in industries with economies of scale. The margin enables the firm to invest, and 
the investment, in return, boosts the firm's capability and the quality of service. Further, 
our results show that investment decisions at MNOs depend on the macroeconomic 
environment. MNOs expand their investment when their countries are wealthier, but 
reduce their investments during financial crises. 

Table 4 Baseline results

(1) (2)
VARIABLES ARPU CAPEX

M&A -0.007 -0.063
(0.195) (0.056)

MShare -0.006** 0.002***
(0.003) (0.001)

RGDP 0.321 0.035*
(0.269) (0.020)

Crisis -0.032 -0.020*
(0.053) (0.011)

Constant -0.653 7.633***
(3.317) (0.259)

N 3,944 3,944
R-squared 0.828 0.431

Note: This table shows the results of equation (1) with ARPU and CAPEX as dependent variables, which are transformed into 
log terms in the regression. All regressions include a set of explanatory variables, country-firm fixed effects, quarter fixed effects, 
and an error term. The statistical inferences (in parentheses) are based on standard errors clustered by country-firm. ***, **, 
and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. 

5.2 Market heterogeneities 
Next, we test whether the impact of an M&A on post-merger prices and investments 

by MNOs can differ by market environment. First, we examine how market competition 
affects the post-merger prices and investments of MNOs. We divide sample countries 
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into a low group and a high group by the level of market concentration as measured by 
the Herfindal-Hershman Index (HHI). The market shares of the two firms involved in 
a merger are recalculated to absorb the M&A effect as if it was merged at the beginning 
of the sample period. The low group of countries has a lower HHI than the median level: 
Austria, Canada, Denmark, France, Germany, Israel, the Netherlands, Poland, Spain, the 
United Kingdom, and the United States. The other countries belong to the high group. 
The median value is 3,361 (see Appendix 1).

Table 5 Subgroup analysis by HHI

(1) (2) (3) (4)
VARIABLES ARPU CAPEX ARPU CAPEX

Low HHI High HHI
M&A 0.187** -0.001 -0.216 -0.122***

(0.072) (0.017) (0.341) (0.026)
MShare -0.007** 0.001* -0.006 0.003**

(0.003) (0.001) (0.005) (0.001)
RGDP -0.313 0.042 0.516** 0.026

(0.471) (0.039) (0.243) (0.053)
Crisis -0.061 -0.021** 0.046 -0.01

(0.059) (0.008) (0.065) (0.018)
Constant 7.441 7.566*** -2.923 7.711***

(6.013) (0.504) (2.897) (0.636)
N 1,909 1,909 2,035 2,035

R-squared 0.900 0.927 0.794 0.794
Note: This table shows the results of equation (1) with ARPU and CAPEX as dependent variables, which are transformed into 
log terms in the regression. All regressions include a set of explanatory variables, country-firm fixed effects, quarter fixed effects, 
and an error term. We classify each country by the median of the average HHI of all countries. The statistical inferences (in 
parentheses) are based on standard errors clustered by country-firm. ***, **, and * denote statistical significance at the 1%, 5%, 
and 10% levels, respectively. 

Table 5 shows that, post-merger, ARPU significantly increases by 20.56% on average 
in countries in the low HHI group. This interpretation is consistent with Berger's (1989) 
findings that prices rise along with market concentration after a merger. Based on the 
price strategic action in the results, MNOs in a competitive market are more likely to offer 
price cuts or service differentiation in order to prompt quick responses from customers, 
rather than pursue a long-term strategy through investment. These different actions 
by the intensity of competitiveness in the market to keep or catch market dominance 
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correspond with both Katz and Shapiro (1994) and Fjeldstad et al. (2004). Our data also 
support our results in that HHI levels surged after mergers, and the trend of an elevated 
HHI continues subsequently far after the mergers, whereas the HHI trend in countries 
without M&As gradually decreases. On the other hand, in the high HHI group, the 
impact of an M&A on ARPU is statistically insignificant. For example, in Mexico, whose 
HHI is the highest among OECD countries, they allowed the entrance of AT&T, in 
addition to offloading assets by the market leader, to pull down market concentration. 
Moreover, the Commission of Italy approved that case under effective structural remedies 
that permitted a new mobile network operator to enter the Italian market. In short, pre-
merger market conditions determine the direction of change in terms of post-merger 
market concentration and are associated with the effectiveness of an M&A on market 
prices, as shown in column 1 in Table 5.

Moreover, Table 5 also shows that MNOs in the high HHI group have significantly 
lower post-merger CAPEX, whereas MNOs in the low group do not have any significant 
M&A effects on their capital expenditure. In the high HHI group, the last column 
of Table 5 shows that a merger event reduces investment by 11.4%. Even though it is 
statistically insignificant, prices fall more in companies with an M&A than in those 
without one in the high group, and the direction of change of investments is consistent 
with price declines, as Grajek et al. (2019) suggested with a simple case study. From the 
Schumpeterian perspective, that a large firm with monopolistic power is more active 
in innovation, firms in the high HHI group use an innovation strategy through capital 
expenditure to improve their competitive advantage. Moreover, Genakos (2018) and Bahia 
and Castells (2022) both empirically prove any shift in market structure that raises market 
concentration leads to investment, proxied as CAPEX per operator, increasing. This 
implies that the investment decision is interpreted in terms of market competitiveness, 
similar to the relationship between market concentration and prices. To sum, being in 
the low group of countries has a significantly positive impact on prices, while being in the 
high group of countries has a significantly negative influence on investment. 

Table 6 shows how the merger effect varies by population density. Population density 
indicates itself as a potential consumer pool, which proxies achievable profits per 
user. There are fewer subscribers to cover fixed costs in a sparsely populated region in 
comparison with a densely populated region. Also, consumers have fewer options when 
choosing their MNOs. Thus, we hypothesize that an M&A under different conditions of 
infrastructure and subscriber’s accessibility would affect the post-merger efficiency and 
market power, and thus change firm behavior in terms of pricing and investments. To test 
this hypothesis, we classify markets into a low population density group and a high group 
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by the average of people per square kilometer of land area during the pre-M&A periods. 
The median value is 112.25 people per sq. km. (see Appendix 1). 

Table 6 Subgroup analysis by population density

(1) (2) (3) (4)
VARIABLES ARPU CAPEX ARPU CAPEX

Low HHI High HHI
M&A 0.089** -0.019*** -0.104 -0.090

(0.043) (0.006) (0.292) (0.081)
MShare -0.006** 0.001*** -0.010* 0.004**

(0.003) (0.000) (0.006) (0.002)
RGDP 0.103 0.015 0.683** 0.057

(0.413) (0.017) (0.300) (0.035)
Crisis -0.020 -0.002 -0.034 -0.036*

(0.036) (0.003) (0.085) (0.019)
Constant 2.028 7.907*** -4.965 7.325***

(5.138) (0.207) (3.689) (0.447)
N 2,016 2,016 1,928 1,928

R-squared 0.926 0.833 0.796 0.393
Note: This table shows the results of equation (1) with ARPU and CAPEX as dependent variables, which are transformed into 
log terms in the regression. All regressions include a set of explanatory variables, country-firm fixed effects, quarter fixed effects, 
and an error term. We classify each country by the median of the average sub/pop of all countries. The statistical inferences (in 
parentheses) are based on standard errors clustered by country-firm. ***, **, and * denote statistical significance at the 1%, 5%, 
and 10% levels, respectively. 

Table 6 shows that the effects of a merger on APEX and CAPEX are heterogeneous by 
the population density level. In the low population density group, a merger event raises 
prices by 9.3% (exp(0.089)-1) and decreases investment by 1.9% compared to non-merged 
firms in pre-merger periods in terms of both ARPU and CAPEX. However, the high-
density population group does not show any statistically significant changes. 
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5.3 Robustness checks
5.3.1 Parallel trend test

Figure 1 Event study analysis

Note: This figure shows the results of equation (2) with ARPU and CAPEX as dependent variables, which are transformed into 
log terms in the regression. All regressions include a set of explanatory variables, country-firm fixed effects, quarter fixed effects, 
and an error term. Coef and CI indicate the estimated coefficients and the confidence interval, respectively. The statistical 
inferences (in parentheses) are based on standard errors clustered by country-firm. ***, **, and * denote statistical significance at 
the 1%, 5%, and 10% levels, respectively. 

Our identifying assumption is that the treated and control firms would not have had 
differential trends in outcome variables before the M&A. Specifically, if the outcome 
variables of merging MNOs have different trends from those of the control firms, then the 
DiD estimates may be partially caused by the differential trends. To this end, we apply an 
event study approach and estimate the following equation:

(2)Yijt = (Σr = -16, ..., -2 αr∙1{∆t=r} + Σr = 0, ..., 16 αr∙1{∆t=r}) × M&Ai  + Πijt γ  +μit δ + γij  + γt  + εijt.      
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The dependent variables, ARPU , CAPEX , and the control variable, RGDP, are transformed 
into log terms in the regression.2) The set of αr includes the coefficients of the interactions 
between the event time indicators and M&Ai , that is, 1{∆t=r}  × M&Ai . Since we choose the 
quarter before M&A, that is, r  = -1, as the baseline quarter in the analysis, αr  measures the 
difference in firm outcomes between treated and non-treated firms at quarter r  relative to 
the omitted a-1, which is the difference in the quarter before the M&A.

Figure 1 plots the results of the event study showing the change in outcome variables 
before and after the M&A. Overall, there is no significant movement or trend of outcome 
variables before the M&A. All the confidence intervals of the outcome variables cover zero 
before t-1, suggesting that there are no pre-trends in any of our outcome variables. 

5.3.2 Exclusion of the transition period
More recently, OECD countries have not often approved mergers, thus while some 

intended mergers in the mobile market were blocked3), approved mergers were subject 
to structural remedies. For instance, the T-Mobile-Sprint merger in the U.S. was aimed 
at promoting market entry of Dish by divesting Sprint’s prepaid business to Dish. Over 
the merger transition period, merged MNOs cannot immediately react to the merger. To 
reduce the bias from this, we drop observations in t-2, t-1, t+1 and t+2. Encouragingly, the 
results are consistent with our main results (see Appendix 2.1-2.3).

6 Conclusion.

This paper investigates the impact of M&As on pricing and investments of 94 mobile 
operators in 29 OECD countries over the period 2007Q1-2020Q4. Consistent with the 
theory that any impact of an M&A on post-merger prices and investments is mixed, our 
empirical results also show statistically insignificant results across the whole sample. 
However, we do suggest that the effects of an M&A on prices and on investments can 
be heterogenous, depending on the market structure and the population density in the 
mobile telecommunications market. Specifically, it’s possible that the higher the market 
share, the lower the prices and the more the investments. Considering the economies of 
scale found in the telecommunications industry, a firm with a large portion of subscribers 
2) To include negative values of Yijt , we transform each value into ln(Min of Yijt  - Yijt  +1).
3) �Such is the case of Switzerland in 2010, the United States in 2011, Denmark in 2015 and the United Kingdom in 2016 (Table 4). 

However, at the end of May 2020, the General Court of the European Union annulled the European Commission’s decision 
to block the 2016 merger of Three and O2 in the United Kingdom (Competition Policy International, 2020[32]). In the United 
States, while the attempted merger of T-Mobile by AT&T in 2011 was blocked,
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can gain more efficiency by lowering per-user costs and increasing regional market power, 
which then allows it to offer beneficial prices and to reduce needed investments. 

We find that M&As in the mobile telecommunications market lead to mixed results 
in prices and investments and the direction of merger effects depends on the market 
environment. Although the competition authorities maintain tight regulations on mergers 
in the mobile telecommunications market, it suggests diversifying regulation policies in 
merger approvals and observing the market structure. 

Other factors that could affect the merger effect on prices and investments, such as the 
existence of an MVNO, the number of firms, including MVNOs, and the regulation and 
approval regime regarding M&As, all remain for future work.
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Appendix 1 

Appendix 2-1 Baseline results (without the transition period)

(1) (2)
VARIABLES ARPU CAPEX

M&A -0.018 -0.067
(0.215) (0.063)

MShare -0.007** 0.002***
(0.003) (0.001)

RGDP 0.316 0.035*
(0.266) (0.021)

Crisis -0.033 -0.021*
(0.054) (0.011)

Constant -0.570 7.641***
(3.281) (0.264)

N 3,910 3,910
R-squared 0.828 0.426

Note: This table shows the results of equation (1) with ARPU and CAPEX as dependent variables, which are transformed into 
log terms in the regression. All regressions include a set of explanatory variables, country-firm fixed effects, quarter fixed effects, 
and an error term. To check a robustness of the main results in Table 4, we remove the observations in t-2, t-1, t+1, and t+2. The 
statistical inferences (in parentheses) are based on standard errors clustered by country-firm. ***, **, and * denote statistical 
significance at the 1%, 5%, and 10% levels, respectively.

Median of mean (hhi)=3.361

Low HHI High HHI

Country N Mean 
(hhi) Country Country N

Austria 152 3.292 Australia 119 3.474
Canada 183 3.085 Belgium 129 4.812

Denmark 193 3.002 Chile 28 3.521
France 204 3.134 Colombia 52 4.988

Germany 165 3.36 Czech 
Republic 29 3.498

Israel 166 3.258 Finland 144 3.459
Netherlands 168 3.14 Greece 168 3.598

Poland 43 2.884 Hungary 40 3.613
Spain 200 3.172 Italy 159 3.362

United 
Kingdom 208 3.178 Japan 121 3.667

United 
States 227 2.455 Korea 151 3.801

Mexico 107 5.533
New 

Zealand 44 5.024

Norway 116 4.329
Portugal 168 3.568
Sweden 196 3.366

Switzerland 112 4.597
Turkey 152 3.758

Total 1,909 3.082 Total 2,035 3.908 

Median of mean (density)=112.25

Low density High density

Country N Mean 
(density) Country N Mean 

(density)
Australia 119 2.748 Belgium 129 362.600
Austria 152 101.188 Czech 129 4.812

Republic 29 135.475 Chile 28 3.521
Canada 183 3.957 Denmark 193 141.503

Chile 28 24.528 France 204 120.678
Colombia 52 40.821 Germany 165 233.318
Finland 144 17.884 Israel 166 376.829
Greece 168 84.711 Italy 159 202.085

Hungary 40 110.604 Japan 121 350.600
Mexico 107 59.074 Korea 151 517.545

New 
Zealand 44 17.680 Netherlands 168 485.240

Norway 116 13.515 Poland 43 124.373
Spain 200 93.152 Portugal 168 113.891

Sweden 196 22.695 Switzerland 112 192.137

Turkey 152 100.614 United 
Kingdom 208 255.901

United 
States 227 33.683

Total 1,928 49.355 Total 2,016 266.404
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Appendix 2-2 Subgroup analysis by HHI (without the transition period)

(1) (2) (3) (4)
VARIABLES ARPU CAPEX ARPU CAPEX

Low HHI High HHI
M&A 0.202*** 0.003 -0.234 -0.134***

(0.073) (0.020) (0.376) (0.027)

MShare -0.007** 0.001* -0.006 0.003**

(0.003) (0.001) (0.005) (0.001)

RGDP -0.328 0.044 0.509** 0.024

(0.466) (0.040) (0.240) (0.053)

Crisis -0.056 -0.021** 0.042 -0.011

(0.059) (0.009) (0.067) (0.018)

Constant 7.646 7.533*** -2.835 7.743***

(5.935) (0.524) (2.868) (0.638)

N 1,892 1,892 2,018 2,018

R-squared 0.901 0.925 0.795 0.197
Note: This table shows the results of equation (1) with ARPU and CAPEX as dependent variables, which are transformed into 
log terms in the regression. All regressions include a set of explanatory variables, country-firm fixed effects, quarter fixed 
effects, and an error term. We classify each country by the median of the average HHI of all countries. To check a robustness 
of the main results in Table 5, we remove the observations in t-2, t-1, t+1, and t+2. The statistical inferences (in parentheses) are 
based on standard errors clustered by country-firm. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, 
respectively. 

Appendix 2-3 Subgroup analysis by population density (without the transition period)

(1) (2) (3) (4)
VARIABLES ARPU CAPEX ARPU CAPEX

Low density High density
M&A 0.111** -0.021*** -0.127 -0.100

(0.046) (0.006) (0.319) (0.091)

MShare -0.006** 0.001*** -0.009 0.004**

(0.003) (0.000) (0.006) (0.002)

RGDP 0.103 0.015 0.680** 0.056
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(0.413) (0.017) (0.298) (0.036)

Crisis -0.019 -0.001 -0.04 -0.039*

(0.036) (0.003) (0.090) (0.022)

Constant 2.017 7.910*** -4.928 7.337***

(5.136) (0.208) (3.669) (0.456)

N 2,002 2,002 1,908 1,908

R-squared 0.926 0.833 0.796 0.388
Note: This table shows the results of equation (1) with ARPU and CAPEX as dependent variables, which are transformed into 
log terms in the regression. All regressions include a set of explanatory variables, country-firm fixed effects, quarter fixed effects, 
and an error term. We classify each country by the median of the average sub/pop of all countries. To check a robustness of 
the main results in Table 6, we remove the observations in t-2, t-1, t+1, and t+2. The statistical inferences (in parentheses) are 
based on standard errors clustered by country-firm. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, 
respectively.


