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Abstract 
 
This study examines the effect of the merger between Nippon Oil and Kyushu Oil in 2008 on the 
Japanese gasoline market. This merger was thought to have a significant impact on the market 
because the former had the top share in the market at that time. In order to focus on the change in 
Japanese retail gasoline prices, this study adopts the analysis of difference-in-differences. Because 
there were many Kyushu Oil stations in the Kyushu region while there were few in other regions, 
this study compares price changes between the Kyushu and neighboring regions. As a result of the 
analysis, we find that there was little difference in price changes between the two regions after the 
merger. 
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1. Introduction 
 

This study examines the effect of the merger between Nippon Oil Corporation (hereinafter 
“Nippon Oil”) and Kyushu Oil Co., Ltd. (hereinafter “Kyushu Oil”), which was conducted on 
October 1, 2008.4 At that time, Nippon Oil had the most gas stations in Japan. Kyushu Oil was 
seventh in terms of the number of gas stations, but in the Kyushu region, it was fifth.5   

 
As a result of the merger, retail gasoline prices in the Kyushu region could have been affected by 
the lack of competition between Nippon Oil and Kyushu Oil. In order to examine the effect of the 
above merger, this study adopts the analysis of difference-in-differences, which is used by many 
studies that examine the effect of mergers. In general, this method focuses on price changes before 
and after the merger, and compares those in the treatment group, which are assumed to have been 
affected by the merger, and those in the control group, which are assumed to be hardly affected by 
the merger. The difference in the price changes is thought to be the effect of the merger. 
 
There are two major difficulties when analyzing the impact of mergers in the Japanese oil industry. 
First, it is difficult to select regions that are not affected by mergers, and second, company-specific 
data is not available. 
 
To perform a difference-in-differences analysis in the oil industry, it is necessary to select 
appropriate treatment and control groups. The former are regions that were affected by mergers, 
and the latter are regions that were not affected by mergers. A difference-in-differences analysis 
reveals whether there was an impact of the merger by comparing price changes for both groups. 
 
However, the Japanese oil industry is an oligopoly market, dominated by a few companies known 
as oil wholesalers, which handle everything from refining to retailing oil. As a result, there are 
almost no companies that operate gas stations in only a few regions. For example, Nippon Oil had 
gas stations in every prefecture in Japan at the time of the merger which is analyzed in this study. 
In addition, Exxon Mobil, Idemitsu, Showa Shell, Cosmo Oil, and Japan Energy, which follow 
Nippon Oil in terms of the number of gas stations, also had gas stations in every prefecture in 
Japan. If Nippon Oil were to merge with these companies, it would affect competition in every 
prefecture, and there would be no prefecture that was not affected. If there is no group that is 
thought not to have been affected by the merger, it is impossible to carry out a difference-in-
differences analysis. 
 
 To overcome this problem, this study finds a merger case in which there were areas that were not 
affected by the merger. As mentioned above, it is very rare for Japanese oil wholesalers to operate 
gas stations in limited areas of Japan. However, one exception was Kyushu Oil. As its name 
suggests, Kyushu Oil operated gas stations mainly in the Kyushu region, so there were areas in 
Japan where Kyushu Oil gas stations did not exist. 

 
4 Detailed procedures for this merger are described in the following document. 
 
https://www.noe.jxtg-group.co.jp/english/newsrelease/noc/2008/pdf/080627.pdf 
 
5 Japan is often divided into nine regions. From east to west, they are the Hokkaido, Tohoku, Kanto, Chubu, Kinki, Chugoku, 
Shikoku, Kyushu and Okinawa regions. Kyushu is a region in western Japan consisting of seven prefectures. 

https://www.noe.jxtg-group.co.jp/english/newsrelease/noc/2008/pdf/080627.pdf
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The following table shows the locations of gas stations of each oil wholesaler as of the end of 
March 2008. The data is based on Gekkan Gasorin Sutando (Monthly SS Magazine), which is a 
well-known monthly magazine about the gas station industry in Japan. As can be seen from this 
table, Nippon Oil had gas stations located throughout the country, while Kyushu Oil had gas 
stations mainly in the Kyushu and Kanto regions. 
 

 

Table 1: Number of gas stations of each oil wholesaler as of the end of March 2008  
Source: Gekkan Gasorin Sutando (Monthly SS Magazine) 

 
 

Therefore, the Kyushu region can be used as a treatment group, which was affected by the merger, 
and the regions surrounding Kyushu can be used as a control group, which was not affected by the 
merger. By comparing the price changes before and after the merger between the two groups, the 
effect of the merger can be identified.  
 
A second problem that complicates the analysis of the Japanese oil industry is the lack of firm-
level price data for gasoline. The data used in this study is weekly price data by prefecture from 
the Agency for Natural Resources and Energy. Although this data is based on surveys of individual 
gas stations, prices by company and by gas station are not published. If the prices for each company 
were known, it would be possible to clarify how the price changes of the merged company and its 
rival companies differ after the merger, but this is not possible. We can only verify whether the 
merger had an impact on the average price. Although unavoidable, this weakens the contribution 
of the paper. 
 
The results of our study are as follows. We focus on a change in weekly gasoline retail prices after 
the merger. In that period, gasoline prices in Japan fell due to the drop in imported crude oil prices. 
By a difference-in-differences analysis, we find that in the Kyushu region, the decline in gasoline 
prices was suppressed for at least half a year after the merger. After that period, however, this 
suppression disappeared. In summary, the merger that this study examines was not enough to 
negatively impact consumers.  
 
The structure of this paper is as follows. Section 2 summarizes the existing literature. Section 3 
explains how to analyze the impact of the merger. Section 4 provides an overview of gasoline price 

Nippon Oil Exxon Mobil Idemitsu Showa Shell Cosmo Oil Japan Energy Kyushu Oil
Hokkaido 565 215 339 214 182 229 0
Tohoku 1081 452 482 434 469 312 0
Kanto 3586 1711 1507 1552 1191 1373 153
Chubu 1068 598 668 583 518 415 0
Kinki 967 855 653 513 661 423 0
Chugoku 878 215 469 329 278 340 7
Shikoku 397 278 192 234 267 138 0
Kyushu 1248 512 471 533 554 320 510
Okinawa 129 75 27 25 5 5 0
Total 9919 4911 4808 4417 4125 3555 670
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movements before and after the merger. Section 5 presents the equations for estimating the impact 
of the merger. Section 6 summarizes the estimation results. Section 7 is the conclusion.  
 
2. Literature Review 
 
This study complements existing studies analyzing merger effects on the oil industry. Below, we 
will introduce studies using the same method as this study, i.e., the analysis of difference-in-
differences. Some studies are on horizontal mergers, and some are on vertical integrations. In the 
following six studies, Hastings (2004) points out a price increase, but the others indicate that price 
changes were not significant. 
 
The first four studies focus on horizontal mergers. Taylor and Hosken (2007) analyze the impact 
of the Marathon Ashland Petroleum (MAP) joint venture established in 1998 on gasoline 
wholesale and retail prices. The joint venture merged the oil refining and marketing divisions of 
USX-Marathon and Ashland, impacting competition in the gasoline refining, wholesale and retail 
sectors in the Midwest and East Coast of the United States.  
 
Simpson and Taylor (2008) analyze the impact of the acquisition of Ultramar Diamond Shamrock 
(UDS) assets in Michigan by Marathon Ashland Petroleum (MAP) in 1999 on gasoline retail 
prices. They compare price movements in six Michigan cities affected by the acquisition with price 
movements in two nearby cities unaffected by the acquisition. 
 
Hosken et al. (2011) analyze the impact of the acquisition of two refineries in the San Francisco 
Bay Area in the United States on gasoline prices. One was the acquisition of Unocal’s Rodeo oil 
refinery by Tosco in 1997, and the other was the acquisition of Tosco’s Avon oil refinery by UDS 
in 2000. The first acquisition reduced the number of competitors in the San Francisco Bay Area, 
while the second increased the number of competitors. 
 
Kreisle (2015) analyzes the acquisition of oil refiner Giant Industries by oil refiner Western 
Refining in 2007. This study focuses on the gasoline market in Albuquerque, New Mexico, and 
estimates how the price difference between Albuquerque and other cities changed after the 
acquisition. 
 
The following studies, on the other hand, are on vertical integration. Hastings (2004) analyzes 
competition in the oil retail industry in Southern California. In Southern California, in 1997, 
independent Thrifty’s 265 gas stations were converted to oil refiner-affiliated ARCO stations. That 
study analyzes how this shift affected the retail price of gasoline. Hastings and Gilbert (2005) focus 
on Tosco’s acquisition of Unocal’s West Coast oil refining and marketing assets in 1997, and 
examine how gasoline prices changed due to the acquisition.  
 
In the Japanese gasoline market, as explained in the Introduction, due to issues of industry structure 
and data constraints, it is difficult to accurately explore the impact of mergers. However, 
Fukamachi and Makino (2004), a pioneering study written in Japanese, focus on three mergers that 
took place in the 1980s and analyze how these mergers affected the prices of gasoline and other 
products. The three mergers are 1) the integration of the oil refining divisions of Daikyo Oil and 
Maruzen Petrochemical in 1984, 2) the merger of Showa Oil and Shell Sekiyu in 1985, and 3) the 
merger of Daikyo Oil and Maruzen Petrochemical in 1986.  
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In order to examine whether gasoline prices were affected by these three mergers, that study uses 
a regression analysis with three dummy variables. Unlike this study, the domestic wholesale price 
index is used for gasoline prices. The results of the analysis show that the dummy variables 
capturing the impact of the mergers are not significant, which means that the mergers did not have 
a significant impact on gasoline prices. 
 
That study does not use a difference-in-differences analysis because there were no regions 
unaffected by the mergers necessary to conduct the analysis. However, if the analysis is not used, 
problems arise in understanding the impact of mergers. For example, suppose that at the same time 
as a merger, there was some event that affected gasoline prices. Simply comparing gasoline prices 
before and after the merger makes it impossible to distinguish whether the price change was due 
to the merger or the event. 
 
There are papers on the impact of mergers in various industries in Japan that use a difference-in-
differences analysis, similar to this study. For example, Arai (2017) analyzes the impacts of the 
mergers of three consumer goods (household flavored seasoning, sugar, and instant noodles). 
Uchino and Uesugi (2022) focus on the merger between the Bank of Tokyo Mitsubishi and United 
Financial of Japan in 2005. Komatsubara (2021) analyzes the vertical integration in 2006 between 
NSK, which manufactured and sold ball bearings, and Amatsuji Steel Ball Manufacturing Co., 
which manufactured and sold steel balls. JFTC (2024) provides a detailed analysis of the impact 
of the merger between Daishi Bank and Hokuetsu Bank in 2021. 
 
In Japan, the Japan Fair Trade Commission (JFTC) has published a number of reports written in 
Japanese about the impact of mergers, each using a wide range of analytical methods. JFTC (2003) 
examines whether efficiency was achieved through mergers in various industries, based on 
financial status, prices, and stock prices. JFTC (2007) examines whether competitive pressure from 
overseas actually worked, focusing on the case of a product called phenol. Also, it examines 
whether merger remedies worked properly, focusing on the case of vending machines. JFTC 
(2011) examines the impact of mergers in various industries, based on management indicators, 
stock prices, R&D indicators, prices, interviews with stakeholders, et cetera. JFTC (2012) 
examines the impact of mergers on technological development, focusing on the case of vending 
machines. JFTC (2016) analyzes whether competitive pressure from overseas actually worked, 
focusing on the case of pure copper tubes. Also, it examines whether competitive pressure from 
adjacent markets actually existed, focusing on the case of the Japanese seasoning called mirin. 

 

3. Method for Analysis 
 
This study adopts the analysis of difference-in-differences in order to examine the impact of the 
merger between Nippon Oil and Kyushu Oil, which took place on October 1, 2008. It was thought 
that the impact of the merger was significant in the Kyushu region, where both companies had a 
high market share in gas stations.  
 
Figure 1 depicts each prefecture in Western Japan, i.e., the Kyushu, Chugoku, Shikoku and Kinki 
regions. As this figure shows, the Kyushu region consists of seven prefectures (Fukuoka, Saga, 
Nagasaki, Kumamoto, Oita, Miyazaki, and Kagoshima) and is close to the Chugoku, Shikoku and 
Kinki regions. 
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Table 2 summarizes the numbers of Nippon Oil and Kyushu Oil stations and their shares in each 
prefecture in the Kyushu region from March 2005 to March 2010. This table shows that in the 
Kyushu region, Kyushu Oil’s gas stations had more than a 10% share every year, although they 
had only a 2% share in the whole country. 
 
Table 2: Number and share of Nippon Oil and Kyushu Oil stations in the Kyushu region 
Source: Gekkan Gasorin Sutando (Monthly SS Magazine) 

 

End of March 2005             

 Nippon Oil Kyushu Oil Both companies All 

Fukuoka 284 25% 137 12% 421 37% 1132 

Saga 85 25% 47 14% 132 38% 343 

Nagasaki 182 34% 36 7% 218 41% 529 

Kumamoto 266 37% 86 12% 352 49% 716 

Oita 102 17% 101 17% 203 34% 589 

Miyazaki 145 27% 51 9% 196 36% 538 

Kagoshima 341 36% 59 6% 400 43% 940 

All Kyushu prefectures 1405 29% 517 11% 1922 40% 4787 

Nationwide 11059 29% 699 2% 11758 31% 38158 
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Figure 1: Western Japan
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End of March 2006              

 Nippon Oil Kyushu Oil Both companies All 

Fukuoka 278 25% 134 12% 412 37% 1108 

Saga 80 24% 46 14% 126 38% 332 

Nagasaki 177 34% 34 7% 211 41% 520 

Kumamoto 262 38% 87 13% 349 50% 692 

Oita 98 17% 100 17% 198 34% 579 

Miyazaki 138 26% 52 10% 190 36% 521 

Kagoshima 335 36% 55 6% 390 42% 921 

All Kyushu prefectures 1368 29% 508 11% 1876 40% 4673 

Nationwide 10807 29% 685 2% 11492 31% 37033 

        

End of March 2007             

 Nippon Oil Kyushu Oil Both companies All 

Fukuoka 260 24% 130 12% 390 37% 1063 

Saga 79 24% 50 15% 129 39% 327 

Nagasaki 170 34% 34 7% 204 41% 493 

Kumamoto 255 39% 84 13% 339 51% 661 

Oita 93 17% 102 18% 195 35% 559 

Miyazaki 132 26% 54 11% 186 37% 501 

Kagoshima 325 37% 52 6% 377 43% 872 

All Kyushu prefectures 1314 29% 506 11% 1820 41% 4476 

Nationwide 10368 29% 670 2% 11038 31% 35486 

        

End of March 2008             

 Nippon Oil Kyushu Oil Both companies All 

Fukuoka 240 24% 131 13% 371 37% 1002 

Saga 79 25% 48 15% 127 41% 312 

Nagasaki 164 34% 33 7% 197 41% 484 

Kumamoto 241 39% 83 13% 324 52% 619 

Oita 91 17% 107 20% 198 36% 546 

Miyazaki 122 26% 54 11% 176 37% 473 

Kagoshima 311 37% 54 6% 365 44% 832 

All Kyushu prefectures 1248 29% 510 12% 1758 41% 4268 

Nationwide 9919 29% 670 2% 10589 31% 33670 
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End of March 2009      

 Nippon Oil All 

Fukuoka 338 36% 935 

Saga 113 40% 286 

Nagasaki 191 42% 455 

Kumamoto 300 52% 579 

Oita 192 36% 531 

Miyazaki 156 37% 427 

Kagoshima 351 44% 794 

All Kyushu prefectures 1641 41% 4007 

Nationwide 9974 31% 31831 

    

    

    

End of March 2010      

 Nippon Oil All 

Fukuoka 311 36% 876 

Saga 111 41% 273 

Nagasaki 174 41% 422 

Kumamoto 283 52% 546 

Oita 182 36% 504 

Miyazaki 146 37% 397 

Kagoshima 337 44% 763 

All Kyushu prefectures 1544 41% 3781 

Nationwide 9514 31% 30339 

    

    

 
In the difference-in-differences analysis, the prefectures in Kyushu, where both companies’ gas 
stations were located, are used as the treatment group, which were affected by the merger. That is, 
the treatment group consists of Fukuoka, Saga, Nagasaki, Kumamoto, Oita, Miyazaki, and 
Kagoshima prefectures in the Kyushu region. 
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Basically, the control group consists of prefectures in the Chugoku, Shikoku, and Kinki regions. 
This is because there were almost no Kyushu Oil gas stations in these regions, so it is thought that 
the merger did not have any impact. Moreover, these regions are separated from the Kyushu region 
by the sea and can be considered as separate markets from the Kyushu region. However, the Kinki 
region is the furthest from Kyushu, so we will consider the cases where it is used as the control 
group and the cases where it is not. Table 3 shows the gasoline retail market in the regions. 

 

Table 3: Gasoline markets in Kyushu, Chugoku, Shikoku and Kinki regions 
Source: Gekkan Gasorin Sutando (Monthly SS Magazine) 
 

Number of gas stations            

 End of March 
2005 

End of March 
2006 

End of March 
2007 

End of March 
2008 

End of March 
2009 

End of 
March 2010 

Kyushu region 4787 4673 4476 4268 4007 3781 

 13% 13% 13% 13% 13% 12% 

Chugoku region 2927 2861 2731 2613 2508 2399 

 8% 8% 8% 8% 8% 8% 

Shikoku region 1811 1771 1696 1626 1545 1499 

 5% 5% 5% 5% 5% 5% 

Kinki region 4897 4738 4511 4241 4027 3854 

 13% 13% 13% 13% 13% 13% 

Nationwide 38158 37033 35486 33670 31831 30339 

  100% 100% 100% 100% 100% 100% 

     

Gasoline sales volume (kl)          

 FY2005 FY2006 FY2007 FY2008 FY2009  

Kyushu region 6501307 6309729 6186395 5899432 5923196  

 10% 10% 10% 10% 10%  

Chugoku region 3991239 3995739 3831221 3674794 3748361  

 6% 6% 6% 6% 6%  

Shikoku region 1972846 1890919 1830101 1745711 1787440  

 3% 3% 3% 3% 3%  

 

Kinki region 

 

9116204 

 

8911398 

 

8707295 

 

8372817 

 

8284768 
 

 14% 14% 14% 14% 14%  

Nationwide 63157720 62316918 61285176 58214966 58389961  

  100% 100% 100% 100% 100%  
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The following notes apply to the control group: There were no Kyushu Oil gas stations in the 
Shikoku and Kinki regions. However, in Yamaguchi, Hiroshima, and Okayama prefectures in the 
Chugoku region, there were a few Kyushu Oil gas stations.  
 
We excluded Yamaguchi prefecture from the control group because Yamaguchi prefecture is the 
closest to the Kyushu region and is connected to Fukuoka prefecture in the Kyushu region by 
bridges and tunnels. Yamaguchi prefecture had six Kyushu Oil stations at the end of March 2005, 
six stations at the end of March 2006, seven stations at the end of March 2007 and seven stations 
at the end of March 2008. 
 
In contrast, Hiroshima and Okayama prefectures in the Chugoku region are included in the control 
group. At the end of March 2005, Hiroshima prefecture had one Kyushu Oil station, and at the end 
of March 2005 and March 2006, Okayama prefecture had one station. However, Kyushu Oil 
stations subsequently disappeared from both prefectures. 
 
In summary, the control group consists of Okayama, Hiroshima, Tottori, Shimane prefectures in 
the Chugoku region, Tokushima, Kagawa, Ehime, Kochi prefectures in the Shikoku region, and 
Fukui, Shiga, Kyoto, Osaka, Hyogo, Nara, Wakayama in the Kinki region. As mentioned above, 
we also conduct estimations that do not include the prefectures of the Kinki region in the control 
group. 

 

4. Price Data 
 
The data used in this study is a weekly retail price of regular gasoline by prefecture, which is 
obtained from the gas station retail price survey of the Agency for Natural Resources and Energy. 
This is one of the most reliable gasoline retail price surveys in Japan.  
 
There are three things to note about the data. First, although there is publicly available wholesale 
price data, the accuracy of the analysis may be reduced because the data is monthly rather than 
weekly. Therefore, we do not use wholesale price data. Second, in order to examine the price 
change after the merger in more detail, we will need data for each company. However, no reliable 
company-specific data is available in Japan. Third, in Japan, two types of gasoline are sold: regular 
and high-octane. However, most consumers buy regular gasoline, so this study focuses on the price 
of regular gasoline. 
 
Figure 2 depicts the weekly retail price of regular gasoline in the Kyushu, Chugoku, Shikoku, and 
Kinki regions.6 In addition to the gasoline retail price, the figure also depicts the price of imported 
crude oil. This is a monthly price calculated from the trade statistics of the Ministry of Finance. 
Both units are yen per litre.  

 

 
6 The estimates in this study use price data for each prefecture, but this figure uses average price data for each region, which 

is also obtained from the above survey. 
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In Japan, regular gasoline is subject to gasoline tax, petroleum coal tax and consumption tax. 
Because gas stations often display gasoline prices including tax, we use the price including tax in 
our estimation. The gasoline tax was 53.8 yen per litre, but it was 28.7 yen per litre only in April 
2008 for political reasons. The petroleum coal tax was 2.04 yen per litre. During the estimation 
period, the consumption tax rate was 5% and the consumption tax was also levied on the gasoline 
tax and the petroleum coal tax. 
 
The estimation period is five years from April 2005 to March 2010. In other words, the period 
before the merger is three years and six months, and the period after the merger is one year and six 
months. The estimation period is set in order to exclude the impact of the merger between Nippon 
Oil and Nippon Mining Holdings (April 1, 2010). This merger was thought to have a major impact 
on the gasoline price in Japan because the former had the top market share at that time. In order to 
examine the effect of a change in the estimation period, we also conduct estimations in which the 
estimation period is shorter (four years from April 2006 to March 2010). 
 
In Figure 2, since October 2008, at the time of the merger between Nippon Oil and Kyushu Oil 
(indicated by vertical lines), gasoline retail prices have declined in all regions. This reflects that 
the price of crude oil imported to Japan has fallen during this period. At the beginning of 2009, 
however, the price in the Kyushu region was slightly higher than in other regions due to the merger. 
The next section will verify whether this price difference was significant by using the analysis of 
difference-in-differences. The merger and the fall in crude oil prices occurred at around the same 
time. Therefore, if the analysis is not used, it will be difficult to correctly understand the impact of 
the merger. 
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5. Estimation Equation 
 
The estimation equation in our analysis is as follows:  
 

𝑃𝑃𝑗𝑗𝑗𝑗 = 𝑎𝑎 + 𝑏𝑏1𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 + 𝑏𝑏2𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 + 𝑏𝑏3𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 + 𝑏𝑏4𝐾𝐾𝐾𝐾𝐾𝐾𝑗𝑗 + 𝑏𝑏5𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 × 𝐾𝐾𝐾𝐾𝐾𝐾𝑗𝑗 

+𝑏𝑏6𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 × 𝐾𝐾𝐾𝐾𝐾𝐾𝑗𝑗 + 𝑏𝑏7𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 × 𝐾𝐾𝐾𝐾𝐾𝐾𝑗𝑗 + 𝑐𝑐1𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡 + 𝑐𝑐2𝐶𝐶𝐶𝐶𝐶𝐶𝑗𝑗𝑗𝑗     

+𝑐𝑐3𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑗𝑗𝑗𝑗 + 𝑐𝑐4𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡 + �𝑑𝑑𝑘𝑘 × 𝑀𝑀𝑡𝑡
𝑘𝑘

12

𝑘𝑘=2

+ 𝑒𝑒𝑗𝑗𝑗𝑗                 (1) 

The variables used in the above equation are summarized below. For important variables, 
descriptive statistics are summarized in Table 4. First, we will explain the variables that are used 
alone in this equation. 
 

1. 𝑃𝑃𝑗𝑗𝑗𝑗 is the retail regular gasoline price for each prefecture. This is obtained from the gas station 
retail price survey of the Agency for Natural Resources and Energy. j represents the 
prefecture and t represents the week.  

2. The estimation period after the merger (after October 1, 2008) is divided into three periods, 
and the following three dummy variables are used to capture price movements for each 
period. 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 is a dummy variable that takes 1 only in the first six months (October 2008 to 
March 2009) and takes 0 in all other months. 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 is a dummy variable that takes 1 only 
in the next six months (April 2009 to September 2009) and takes 0 in all other months. 
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 is a dummy variable that takes 1 only in the last six months (October 2009 to March 
2010) and takes 0 in all other months. 

3. 𝐾𝐾𝐾𝐾𝐾𝐾𝑗𝑗 is a dummy variable that takes 1 only for each prefecture in the Kyushu region and 0 
for other prefectures. 

4. 𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡 is the monthly imported crude oil price. This is obtained from the trade statistics of the 
Ministry of Finance. 

5. 𝐶𝐶𝐶𝐶𝐶𝐶𝑗𝑗𝑗𝑗 is the number of gasoline cars per gas station. Data is taken from Gekkan Gasorin 
Sutando (Monthly SS Magazine). This variable captures the demand for gasoline in each 
prefecture. The number at the end of March of a year is used as an explanatory variable for 
the gasoline price from April of that year to March of the following year.7 

6. 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑗𝑗𝑗𝑗 is the percentage of self-service gas stations by prefecture. This variable is calculated 
by dividing the number of self-service gas stations by the number of gas stations. The former 
is based on a survey by the Oil Information Center of Japan. The latter is based on a survey 
by the Agency for Natural Resources and Energy. The number at the end of March of a year 
is used as an explanatory variable for the gasoline price from April of that year to March of 
the following year. 

7. 𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡 is a dummy variable that takes 1 only in April 2008 and takes 0 in all other months. 
This variable seeks to capture the effect of the sudden drop in the gasoline tax during this 
month for political reasons. 

8. 𝑀𝑀𝑡𝑡
𝑘𝑘 is a monthly dummy variable consisting of February dummy to December dummy. 𝑀𝑀𝑡𝑡

𝑘𝑘 
takes 1 only in the k-th month of each year and takes 0 in all other months. 

9.  𝑒𝑒𝑗𝑗𝑗𝑗 is an error term. 
 

7 In Japan, the end of March marks the end of the fiscal year. 
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Second, the three most important explanatory variables are: 
 
 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 × 𝐾𝐾𝐾𝐾𝐾𝐾𝑗𝑗 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 × 𝐾𝐾𝐾𝐾𝐾𝐾𝑗𝑗  

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 × 𝐾𝐾𝐾𝐾𝐾𝐾𝑗𝑗 

 

Since these are the products of two dummy variables, the products will be 1 only if both dummy 
variables are 1. Due to the definition of the dummy variables, the products are 1 only for the data 
of each prefecture in the Kyushu region after the merger. Therefore, the fact that the coefficients 
of the products (𝑏𝑏5, 𝑏𝑏6 and 𝑏𝑏7) are significantly positive means that the merger had a significant 
impact on prices in the Kyushu region. 
 
 
Table 4: Descriptive statistics 

 
Kyushu, Chugoku, Shikoku and Kinki regions, from April 2005 to March 2010   

Variable The number of 
samples Mean Standard deviation Minimum  

P 5676 136.89  16.26  103.10    

Kyu 5676 0.32  0.47  0.00    

Oil 5676 48.19  14.18  24.62    

Car 5676 1365.00  365.68  858.65    

Self 5676 0.13  0.05  0.04    

Tax 5676 0.02  0.12  0.00    

 

 

 
 

   
 

 
 

 

Kyushu, Chugoku and Shikoku regions, from April 2005 to March 2010   

Variable The number of 
samples Mean Standard deviation Minimum  

P 3870 137.60  16.29  103.10    

Kyu 3870 0.47  0.50  0.00    

Oil 3870 48.19  14.18  24.62    

Car 3870 1210.66  268.28  858.65    

Self 3870 0.13  0.05  0.04    

Tax 3870 0.02  0.12  0.00    
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Kyushu, Chugoku, Shikoku and Kinki regions, from April 2006 to March 2010   

Variable The number of 
samples Mean Standard deviation Minimum Maximum 

P 4532 138.90  17.51  103.10  193.50  

Kyu 4532 0.32  0.47  0.00  1.00  

Oil 4532 50.37  14.97  24.62  91.97  

Car 4532 1393.69  370.46  893.51  2377.77  

Self 4532 0.15  0.05  0.06  0.27  

Tax 4532 0.02  0.14  0.00  1.00  

      

Kyushu, Chugoku and Shikoku regions, from April 2006 to March 2010   

Variable The number of 
samples Mean Standard deviation Minimum Maximum 

P 3090 139.53  17.59  103.10  193.50  

Kyu 3090 0.47  0.50  0.00  1.00  

Oil 3090 50.37  14.97  24.62  91.97  

Car 3090 1236.61  270.85  893.51  2199.05  

Self 3090 0.14  0.05  0.06  0.27  

Tax 3090 0.02  0.14  0.00  1.00  
 

 
6. Estimation Results 
 
Table 5 summarizes the estimation results. As this table shows, four estimations are conducted. In 
all the estimations, the dependent variable of the estimation equation is the retail regular gasoline 
price of both treatment group (i.e., the prefectures in the Kyushu region) and control group (i.e., 
prefectures in other regions). 

 

 Table 5: Estimation results 

 (i) (ii) (iii) (iv) 

Intercept 86.40*** 86.99*** 86.06*** 86.48*** 

 (0.252) (0.339) (0.293) (0.393) 

MerI -1.395*** -1.587*** -2.097*** -2.281*** 

 (0.187) (0.253) (0.192) (0.261) 

MerII -1.833*** -2.031*** -1.078*** -1.302*** 

 (0.196) (0.257) (0.205) (0.271) 
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MerIII -2.056*** -2.169*** -2.810*** -2.986*** 

 (0.193) (0.255) (0.195) (0.260) 

Kyu 2.672*** 2.261*** 2.371*** 2.120*** 

 (0.101) (0.122) (0.115) (0.139) 

MerI×Kyu 0.440 1.017*** 0.737*** 1.166*** 

 (0.280) (0.330) (0.278) (0.330) 

MerII×Kyu -0.916*** -0.187 -0.626** -0.0398 

 (0.275) (0.325) (0.273) (0.325) 

MerIII×Kyu -0.870*** -0.211 -0.580** -0.0637 

 (0.280) (0.331) (0.278) (0.330) 

Oil 1.092*** 1.094*** 1.105*** 1.109*** 

 (0.00357) (0.00440) (0.00403) (0.00506) 

Car -0.00133*** -0.000969*** -0.00105*** -0.000952*** 

 (0.000148) (0.000267) (0.000163) (0.000291) 

Self -12.92*** -21.37*** -15.27*** -20.75*** 

 (1.307) (1.728) (1.441) (1.871) 

Tax -22.25*** -22.52*** -21.41*** -21.85*** 

 (0.351) (0.443) (0.352) (0.447) 

Dummy variable for February -0.0411 0.0378 0.813*** 0.907*** 

 (0.189) (0.239) (0.207) (0.263) 

Dummy variable for March 0.611*** 0.689*** 1.318*** 1.388*** 

 (0.183) (0.231) (0.198) (0.252) 

Dummy variable for April 0.465** 0.743*** -0.787*** -0.387 

 (0.209) (0.263) (0.235) (0.299) 

Dummy variable for May 1.302*** 1.441*** 0.211 0.383 

 (0.189) (0.238) (0.211) (0.268) 

Dummy variable for June 1.442*** 1.448*** 0.447** 0.377 

 (0.193) (0.243) (0.215) (0.274) 

Dummy variable for July 0.248 0.311 -0.539** -0.517* 

 (0.193) (0.244) (0.215) (0.274) 

Dummy variable for August 2.447*** 2.534*** 1.722*** 1.734*** 

 (0.194) (0.245) (0.222) (0.282) 

Dummy variable for September 2.785*** 2.817*** 2.369*** 2.406*** 

 (0.196) (0.248) (0.219) (0.279) 
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Dummy variable for October 3.677*** 3.807*** 4.394*** 4.582*** 

 (0.184) (0.232) (0.203) (0.258) 

Dummy variable for November  2.979*** 3.070*** 3.588*** 3.717*** 

 (0.187) (0.236) (0.204) (0.259) 

Dummy variable for December 1.732*** 1.715*** 2.070*** 2.052*** 

 (0.192) (0.242) (0.210) (0.267) 

     

N 5676 3870 4532 3090 

R2 0.969 0.967 0.975 0.973 

 
1. All estimation results are based on OLS> 
2. In all-estimations the dependent variable is the weekly retail price of regular gasoline in each prefecture 
 included in the treatment and control groups 
3. In (i) and (ii), the estimation period is from April 2005 to March 2010; in (iii) and (iv), the estimation 
 period is from April 2006 to March 2010 
4. In (i) and (iii), the control group consists of the prefectures in the Chugoku, Shikoku, and Kinki 
 regions; in (ii) and (iv), the control group consists of the prefectures in the Chugoku and Shikoku 
 regions 
5. Standard errors are in parentheses. 
6. The significance levels are expressed as：* p<0.1， ** p<0.05， ***  p<0.01 
 
In estimation (i) and (ii), the estimation period is five years from April 2005 to March 2010; in 
(iii) and (iv), the estimation period is four years from April 2006 to March 2010. In (i) and (iii), 
the control group consists of the prefectures in Chugoku, Shikoku, and Kinki regions; in (ii) and 
(iv), the control group consists of the prefectures in Chugoku and Shikoku regions.8 All are 
estimated by ordinary least squares (OLS). 
 
The estimation results are summarized as follows: First, during the first six months after the merger 
(October 2008 to March 2009), the coefficients of 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 × 𝐾𝐾𝐾𝐾𝐾𝐾𝑗𝑗 (i.e., 𝑏𝑏5) are significantly 
positive except for (i). By the definition of the analysis of difference-in-differences, the price 
change in regions outside Kyushu is 𝑏𝑏1, while the price change in Kyushu is 𝑏𝑏1 + 𝑏𝑏5. That is, as 
mentioned above, the impact of the merger in the Kyushu region is represented by coefficient 𝑏𝑏5. 
The estimation results show that 𝑏𝑏1 < 𝑏𝑏1 + 𝑏𝑏5 < 0 holds. This means that both regions outside 
Kyushu and Kyushu experienced price declines, but the decline in the Kyushu region was 
significantly smaller than the decline in other regions. This decrease in the price decline may be 
the result of reduced competition in the Kyushu region. 
 
Next, during the subsequent period (April 2009 to March 2010), the coefficients of 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 × 𝐾𝐾𝐾𝐾𝐾𝐾𝑗𝑗 
and 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 × 𝐾𝐾𝐾𝐾𝐾𝐾𝑗𝑗 (i.e., 𝑏𝑏6 and 𝑏𝑏7) are significantly negative in (i) and (iii), but not significant 
in (ii) and (iv). These results mean that during this period, the price decline in the Kyushu region 

 
8 As mentioned above, Yamaguchi prefecture is excluded from the control group. 
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was greater or the same as that in other regions. In summary, in the Kyushu region, the decrease 
in the price decline was not seen during the period. 
 
 Based on the above, we can see that in the Kyushu region, after the merger between Nippon Oil 
and Kyushu Oil, the decline in gasoline prices was suppressed in comparison with other regions. 
However, this suppression was a limited phenomenon that was dissolved six months after the 
merger. This is probably because the efficiency of the merger may have been achieved. 
 
In general, while mergers have a negative effect of reducing market competition in the short term, 
they also have a positive effect of potentially improving efficiency. In the Kyushu region, the lack 
of competition between Nippon Oil and Kyushu Oil could lead to higher gasoline prices, while 
cooperation between the two companies could lead to greater efficiency and lower gasoline prices. 
According to the evening edition of the Chunichi Shimbun on March 18, 2008, Kyushu Oil was 
operating an oil refinery in Oita City at the time. This was the only refinery in the Kyushu region, 
even if all companies were considered. Nippon Oil purchased a portion of the oil sold in the 
Kyushu region from Kyushu Oil. Therefore, after the merger, Nippon Oil could potentially procure 
gasoline in the Kyushu region more cheaply than before. Due to the lack of data and reference 
materials at the time, this is only speculation, but it is possible that the efficiency gains from the 
merger may have outweighed the impact of reduced competition in the Kyushu region. 
 
Finally, we summarize the effects of other explanatory variables. Since the coefficient of 𝐾𝐾𝐾𝐾𝐾𝐾𝑗𝑗 is 
positive, if other conditions were the same, the price in the Kyushu region was higher than in other 
regions even before the merger. Since the coefficient of the imported crude oil price (𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡) is 
significantly positive, an increase in import prices led to an increase in gasoline prices. The 
coefficient for the ratio of self-service gas stations (𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑗𝑗𝑗𝑗) is significantly negative. This result is 
consistent with the general view that the higher the proportion of self-service gas stations, the 
lower the price. Since the sign of 𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡 is significantly negative, gasoline prices dropped in April 
2008 when the tax rate for gasoline temporarily declined. Looking at the coefficients of the 
monthly dummy variables, we can find that the prices in October were the highest if other 
conditions were the same. The coefficient of the number of gasoline cars per gas station (𝐶𝐶𝐶𝐶𝐶𝐶𝑗𝑗𝑗𝑗) is 
significantly negative. This means that the more cars the gas station had, the lower the price. This 
result is consistent with the fact that, in Japan, the wholesale price of gasoline tends to decrease as 
the demand per gas station increases.  
 
7. Conclusion 
 
In this study, we examined the impact of the merger between Nippon Oil and Kyushu Oil in 2008 
on the Japanese gasoline market by the analysis of difference-in-differences. As a result of the 
analysis, it has been shown that changes in gasoline retail prices after the merger were different in 
the Kyushu region compared to other regions. However, this price difference was not enough to 
negatively impact consumers in the long run. 
 
This study used weekly gasoline price data for each prefecture from the gas station retail price 
survey conducted by the Agency for Natural Resources and Energy, the most trusted survey data 
in Japan. However, price data for each company or gas station was not available. In many 
industries in Japan, price data for individual companies is difficult to obtain, which is a major 
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obstacle when analyzing the impact of mergers, such as this study. For example, the Ministry of 
Economy, Trade and Industry’s Current Production Statistics is a statistical survey of Japan’s 
major industries, and researchers can obtain price data for each company upon request. However, 
due to Japanese laws and rules on use, it is not possible to publish research results in a form that 
would reveal information for each company. 
 
If price data for each firm were available, much more could be said about the effects of mergers. 
For example, in this study, we could distinguish between price changes at the merged company 
and those at its rivals. If we could clarify how the price changes of the merged company and its 
rivals differ, we could develop a theoretical model to explain this, which would expand the scope 
of our research. However, since this is not possible, we can only verify whether the merger had an 
impact on the average price. 
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