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Abstract 

Several recent studies show that market concentration in the US has increased over time, with firm profits 

increasing in the same period. The consistency of findings from the US is contrasted by more varying results from 

studies of the development of market concentration in Europe. In this study we utilize the completeness of 

Norwegian microdata to investigate how methodological choices and data limitations impact results with respect 

to the market concentration and its relationship with profitability. First, we find that concentration in Norway 

has decreased slightly over the last two decades. Over the same period profitability has increased slightly for two 

profitability measures and been stable for the other two. Despite a difference in overall trends, at industry level 

we find a positive and statistically significant relationship between concentration and profitability for three out 

of four profitability measures, in line with the market power-hypothesis. Investigating the effect of 

methodological choices and data limitations, we find that concentration trends are quite robust to exclusion of 

smaller companies, the incorporation of ownership structures in concentration measures and the choice of 

industry classification. However, the positive relationship between concentration and profitability is almost non-

existent when using readily available industry classification instead of more product market-oriented industry 

classifications and disappears completely when we do not exclude export-oriented industries. Our study is 

relevant for future research, as well as for policy makers, as our results indicate that one should be careful when 

interpreting results from studies of market concentration which fail to handle these methodological challenges.  
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1. Introduction 

Modern economics relies on the argument that the free market, given sufficient competition, promotes efficient 

allocation of resources. Standard oligopoly theory suggests that insufficient competition, captured by increasing 

market concentration, leads to increasing market power, lower output, and higher prices (see e.g. Cowling and 

Waterson, 1976). A growing body of research shows that market concentration in the US has increased over 

time, with firm profits increasing over the same period.1 For example, using Economic Census company-level 

data, Autor et al. (2020) show that market concentration in the US increased significantly in the period from 1982 

to 2012. Measured by 4-digit NACE, 75 percent of all industries saw a rise in market concentration from the global 

financial crisis (GFC) in 2008-09 to 2012. Moreover, increased market concentration has occurred alongside a 

general increase in markups, further indicating rising market power over time in the US (De Loecker et al., 2020). 

Findings about the trend in market concentration from Europe vary considerably more than those from the US. 

While Bajgar et al. (2019) and Valetti et al. (2019) find that market concentration in Europe has increased since 

the late 1990s, others find that market concentration has been stable or even fallen in recent decades (Gutiérrez 

and Philippon (2018), IMF (2019), and Cavalleri et al. (2019)). On markups in Europe, the IMF (2019) finds that 

most EU countries saw an uptick in markups since the start of the millennium. On the other hand, Cavalleri et al. 

(2019) find that markups in the EU mostly have been stable or fallen slightly in the same period. The latter result 

is substantiated by Gutiérrez and Philippon (2018), though they measure market power in terms of operating 

margins.  

The diverging conclusions from European studies indicate that methodological choices and data limitations may 

be affecting overall conclusions of the literature in an important way. Valetti et al. (2019) specifically point to 

three methodological issues which may pose challenges to the reliability of results when calculating industry 

concentration from firm-level data: sorting out ownership structures, dividing group sales to the relevant 

industries, and databases with increasing data coverage over time. We address these challenges for the case of 

Norway in our baseline analysis. Then we utilise the completeness of Norwegian firm level data to systematically 

test the effect of several types of data limitations other studies face, including the effect of only having data on 

large firms, the effect of majority and minority common ownership, and the choice of industry classification. We 

also test how including export-orientated industries affects our baseline results.  

Our baseline results show that industry concentration in Norway has decreased slightly between 2000 and 2018. 

In the same period, firm profitability has increased slightly for two out of four profitability measures. Although 

the overall trends differ, at industry level we find a robust and significant positive relationship between industry 

concentration and firm profits for three out of four profitability measures. These findings are consistent with the 

market power-hypothesis that concentration is an indicator for market power, leading to higher profitability.  

Regarding the effects of various methodological choices and relevant data limitations, we find that including only 

the largest 50 companies in each industry by revenue results in an upward shift in the market concentration, 

though broader trends remain similar. The correlation between market concentration and profitability is less 

pronounced when excluding smaller companies. In addition, we find that adjusting for minority or majority 

ownership does not change trends in concentration levels, although the estimated relation between market 

concentration and profitability decreases slightly when using common ownership concentration measures. 

Further, we find that using readily available industry classifications, such as SN3, gives a considerably smaller and 

 

1 See Cavalleri et al. (2019) for an informative table over relevant literature. 
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less statistically significant relationship between concentration and profitability. We find similar results when 

testing the effect of including export-intensive industries which are exposed to serious measurement errors. 

The regression results have immediate significance for future research. The results indicate that using readily 

available industry classifications, even as fine-grained as SN3, may present challenges when attempting to 

capture market dynamics, as these industries do not sufficiently resemble product markets. Further, the 

estimated coefficients capturing the relation between market concentration and profitability are sensitive to the 

inclusion of industries prone to measurement errors due to competition in global markets weaken the market 

power-hypothesis. One should be careful to reject or downsize the importance of the market power-hypothesis 

based on studies which fail to sufficiently handle these methodological challenges. Moreover, evidence from 

Norway does not find support for the minority ownership hypothesis, that increasing common minority 

ownership impacts competition negatively. This indicates that one needs to be less worried about controlling for 

the market power effects of common ownership in general studies of market power trends. Still, we find that 

controlling for various ownership types can result in large differences for certain industries. Thus, we do not rule 

out that controlling for ownership is relevant from a policy perspective when analysing individual industries.  

Although concentration levels and trends differ across countries, we expect that market dynamics, in terms of 

competitional behaviour and the relationship between market concentration and profitability, are similar in most 

advanced economies. This suggests that the study’s findings, though conducted on Norwegian data, should have 

implications for the interpretation of other studies on trends in concentration. 

The rest of the paper is structured as follows: Chapter 2 includes a review of relevant literature on market 

concentration. Chapter 3 presents data sources and how we constructed the relevant variables and 

classifications. In chapter 4 we present the results of the main analysis and a systematic testing of typical 

methodological challenges that macroeconomic studies on market power face. Chapter 5 concludes and 

discusses suggestions for further studies.  
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2. Literature review 

A growing body of research shows that market concentration in the US has increased in recent decades.2 Using 

Economic Census individual company-level data, Autor et al. (2020) show that market concentration in the US 

increased significantly in the period from 1982 to 2012. Measured by 4-digit NACE, 75 percent of all industries 

saw a rise in market concentration between the GFC in 2008 and 2012. The authors suggest that this might be 

explained by an increase in the prevalence of high productivity “superstar firms”. Grullon et al. (2019) also find 

that market concentration has increased in the US between 1997 and 2014. This study applies a more aggregated 

industry definition for publicly traded companies (CRSP-Compustat) but reaches a similar result: market 

concentration has risen in 75 percent of all industries.  

In contrast to the clear findings in the US, studies looking at market concentration in Europe reach varying 

conclusions. While some studies (e.g. Bajgar et al. (2019) and Guinea and Erixon (2019)) find that market 

concentration in Europe has increased, others find that concentration has been stable or even fallen in recent 

decades (see Gutiérrez and Philippon, 2018; Valletti et al., 2017; IMF, 2019; and Cavalleri et al., 2019).  

Based on data from the Amadeus database, which encompasses data from both public and private companies, 

Gutiérrez and Philippon (2018) find that market concentration has fallen in the EU in the period from 1999 to 

2005, after which it stabilised onwards to the end of the sample period in 2014. Analysing the development in 

the five largest EU economies using Euromonitor data, Valetti et al. (2017) also find that market concentration 

was stable from 2010 to 2015. Cavalleri et al. (2019) use data from ORBIS and iBACH on the four largest 

economies in the Euro area to show that market concentration has been stable in the period from 2006 to 2015. 

Contrary to these studies, based on matched Orbis-Worldscope-Zephyr data, Bajgar et al. (2019) show that 75 

percent of EU industries experienced increases in market concentration from 2002 to 2014.  

The research dealing with analysing the change in market concentration over time varies a lot in terms of 

geographical scope, data sources used, time span and the definition of industries. Weche and Wagner (2020) 

conclude that the developments in market power do not seem to be transferable across regions, countries, or 

sectors. In addition, as pointed out by e.g. Monopolkommission (2018), most studies also suffer from a range of 

methodological problems, which in turn can contribute to the differences in results. Firstly, several papers are 

based on data sources with incomplete coverage. Valetti et al. (2019) also point out that the magnitude of the 

measurement error may be biased over time by the continual addition of companies in the database. Where the 

former makes it hard to generalize findings, the latter complicates comparisons over time. A second problem 

relates to the classic measures of market concentration which fail to take into account ownership structures in 

an industry. Several papers have documented large increases in common ownership in the US over the last 

decades, arguing that this may lead to anti-competitive effects (e.g. Gilje et al., 2020 and Backus et al., 2020). 

However, Koch et al. (2021) find that common ownership is neither robustly positively related with industry 

profitability or output prices. Thirdly, macro level studies of market concentration will always face a market 

definition problem, as readily available industry classifications do not necessarily resemble product markets (see 

e.g. Backus et al., 2019). 

The economic impact of increasing market concentration is debated. Potential effects include increases in 

markups (De Loecker and Eeckhout, 2020) and the decline in the labour share, through labour market dynamics 

(Autor et al. 2020, Barkai, 2020). Traditional oligopoly theory suggests that increasing market concentration leads 

 

2 See Cavalleri et al. (2019) for an informative table of previous studies. 
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to increasing prices and profitability, often referred to as the market power-hypothesis. Assuming Cournot 

competition, it can be shown that higher market concentration (as measured by HHI) translates into higher prices 

and thus higher profit for a given revenue profile (Cowling and Waterson, 1976). Specifically, an HHI of 1.0 means 

monopoly pricing, whereas an HHI approaching 0 (perfect competition) will result in prices being set at marginal 

cost. Although the argument is weaker in a situation of Bertrand competition, this too will give rise to similar 

dynamics between competition and profitability as long as products are differentiated. However, increasing 

profits alongside increasing market concentration may also be explained by more productive firms gaining larger 

market shares. This theory is often referred to as the “superstar firm”-hypothesis (e.g. Autor et al., 2020 and 

Stiebale et al., 2020).  

De Loecker and Eeckhout (2020) looked at markups for publicly traded companies in the US going back to 1950. 

They find that markups have increased consistently since the 1980s. In the period from 1980 to 2015, the authors 

estimate that average markup has increased from 18 to 67 percent among US companies. In a large study of 74 

countries in the period from 1980 to 2016, Diez et al. (2018) find a general increase in markups in advanced 

countries. In contrast, emerging and developing economies have not seen a similar increase.  A similar study 

from the IMF (2019) was carried out on 27 countries from 2000 to 2015 and finds that markups have seen a 

moderate increase across advanced economies. Around two third of industries have seen increasing markups in 

the period, and in particular industries characterised by high digital take-up. They find that the US has seen the 

largest increase, while most EU countries have also seen an uptick in markup during the period. Studying the four 

largest economies of the Euro area, Cavalleri et al. (2019), however, find that markups have either been stable 

or fallen slightly in the period from 2000 to 2015. Similarly, Van Heuvelen et al. (2019) and De Loecker et al. 

(2018) find that mark-ups in the Netherlands and Belgium, respectively, were stable from the early 2000s to 

2016. De Loecker et al. (2018), however, show that the stability at the aggregate level masks systematic dynamics 

at the sector and firm level.  

Based on French firm level data from 1995 to 2016, De Ridder (2019) finds an increase in both markups and 

industry concentration. His findings are in line with a theory model predicting that an increase in non-tangible 

fixed costs over time is a central explanatory factor for declining productivity growth, fall in business dynamism, 

and the growth of markups and firm concentration. Grullon et al. (2019) also find a positive and significant 

relationship between market concentration (measured by HHI) and profit margins (measured by both ROA and 

operating margins) for US companies. The authors find that the relationship has strengthened over time and has 

been stronger from 2000 onwards. Similarly, Barkai (2020) finds a positive relationship between the increase in 

rents and increase in market concentration as measured by the four largest companies’ share of total revenues 

within the industry (C4).  
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3. Data 

The main data used in the analysis comes from the Brønnøysund Register Centre. The Brønnøysund Register 

Centre is a government agency charged with collecting a whole range of data. Among these is the collection of 

annual financial statements of all limited companies in Norway. The database used in the analysis consists of the 

universe of Norwegian income statements and balance sheets from 1992 to 2018. To the best of our knowledge, 

there are few other company databases as comprehensive as this one.  

The financial statements in the database cover all essential accounting metrics for the companies included. Most 

importantly, this encompasses total revenue, operating costs and profits, total wage compensation (as well as a 

separate entry for salary only) as well as financial income and costs. On the income statement, the data further 

includes depreciation and amortization. However, due to regulatory changes in 2005, which saw the introduction 

of IFRS accounting standard in Norway, these entries are not entirely comparable over the timespan covered by 

the database. From the data on the income side, we can calculate relevant measures of profitability (EBIT, 

EBITDA, and net profit) as well as gross value added (by subtracting operating costs from revenue). On the 

balance sheet, we have a full specification of both assets (including cash, short-term assets, fixed assets, and 

others) and liabilities (short- and long-term debt as well as accounts payable).  

Ownership data are collected from the notes of the companies’ financial statements and cover the entire dataset 

dating back to 2000. Norwegian authorities have published a complete shareholder register of all Norwegian 

companies from 2015 and onward. We have done a comparison of the two data sources and find that they are 

highly comparable. For the ownership data, we roll back ownership structures so that we end up with the 

ultimate owner. An ultimate owner is in this case either a Norwegian person, the Norwegian government, a self-

owned organization, or a foreign actor.  

3.1.  Industry classification 

Cross industry studies of market concentration face issues in defining markets, as readily available industry 

classifications do not necessarily resemble product markets (e.g. Backus et al., 2020). This is a methodological 

challenge, as the market power-hypothesis is based on the assumption of well-defined product markets. The 

objective of defining a market is to identify actual competitors of a firm that are capable of constraining firm 

behaviour and of preventing the company from behaving independently of effective competitive pressure (EC, 

1997). Hence, markets used should consist of firms exerting competitive constraints on each other.  

Most of the relevant literature relies on readily available industry classifications for this purpose. However, none 

of the standard industry classifications seem to systematically capture actual product markets. On one hand, 

industries might be too broadly defined, including firms who act completely independently of each other. On the 

other hand, the industries could be too narrowly defined with competing firms ending up in separate industries. 

Examples from the much used 3-digit NACE serve to illustrate these two issues.3 The 3-digit industry “477 – Retail 

sale of other goods in specialized stores” includes a range of unrelated product markets, from clothing to flowers 

to jewelleries. On the other hand, one could argue that the industries “551 – Hotels and similar accommodations” 

 

3 NACE-codes are a pan-European system for classifying companies by industry. While 4-digit NACE codes are the same 
for all European countries, 5-digit NACE-codes are a Norwegian extension which takes into account some Norwegian 
idiosyncrasies, mainly in aquaculture and the maritime industries. 
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and “552 – Holiday and short-stay accommodations” are too narrowly defined from a product market 

perspective, as many firms in these industries are competing.  

It is close to an impossible task to create industry classifications that fully capture product markets across the 

entire population of firms. The examples above do however illustrate the potential for improving the existing 

classifications. In order to construct industry categories that approximate markets in the best possible way, we 

have done extensive manual work to combine disaggregated industry classifications at 5-digit NACE level. All of 

the roughly 800 individual NACE-codes at the 5-digit level have been categorised into industries resembling 

product markets. This has been done in such a way that NACE code industries where companies produce similar 

products, or easily could adjust their production to do so, have been put into a common industry. An example 

can serve to illustrate this: in the product market-oriented industry “Agriculture”, we have included domestic 

farmers in addition to importers of agricultural products.4 For the industries where the clustering was the least 

straightforward, we performed a manual investigation of the largest companies in the relevant NACE codes. As 

for the examples stated in the section above, we find it more accurate to use the 2-digit NACE code for 

accommodation, while product markets for retail are better captured at a 4-digit NACE code level. All industries 

and associated 5-digit NACE codes are presented with notes in Appendix B. The exercise leaves us with 180 

industry categories, which we believe capture many of the elements of product markets. In chapter 4.3., we test 

the effect of using readily available industry classifications instead of these product market-oriented industry 

definitions. 

Nevertheless, not all of these industries exhibit sufficient competitive behaviour captured in the universe of 

Norwegian companies. From these 180 industry categories we have excluded four sets of industries. Firstly, we 

have excluded industries which are dominated by non-profit firms or industries that are heavily regulated. 

Examples include education and the regulated national gambling monopoly. Secondly, we exclude exporting 

industries, as these firms face competitive constraints from firms not covered by our data.5 In chapter 4.4 we 

test how excluding these industries impacts the analysis. Thirdly, we have excluded industries dominated by 

franchising. These industries face measurement errors, as it has not been possible to connect the individual 

franchisee to the franchisor. Fourthly, we have left out industries which have been deemed to insufficiently 

resemble product markets.  

This exercise narrows the number of industries down to 100 and covers about a third of the gross product of the 

private sector in Norway. The large gross product of the excluded sectors is mainly driven by the outsized 

importance of the Norwegian petroleum sector. Table 1 displays some descriptive statistics on the number of 

firms, total revenue and total value added for the 100 industries in our sample. 

 

4 The following NACE codes were included in the product market industry code: Perennial and non-perennial crop 
producers (group 01.1 and 01.2), support activities for crop production (class 01.61), plant propagation (group 01.3), 
wholesale of flowers and plants (class 46.22) and wholesale of fruit and vegetables (class 46.31). 
5 A similar issue relates to industries with high import competition. We have not explicitly excluded any industries 
because of this. Most of the relevant industries are already excluded due to the export-criteria. For other industries, we 
have sought to mitigate the issue by pooling domestic producers together with import agents. There are, however, still 
some direct-to-user imports that are uncontrolled for, which may bias our results. Data from Statistics Norway shows 
that purchases from internationally based e-commerce have increased fivefold since 2010 (Statistics Norway, 2021). 
This could potentially affect the development in both margins and concentration ratios for the affected industries. Due 
to data limitations, we have not been able to control for this potential bias in this paper. 
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Table 1: Descriptive statistics for the 100 industries for 2018. MNOK. 

       

 mean min max p10 p50 p90 

Number of firms  1 180   20   18 340   90   420   2 670  

Revenue  23 090   520   272 930   1 240   6 720   46 730  

Value added  7 810   70   104 510   440   3 070   18 690  

N 100      

 

3.2.  Measures of market concentration 

There exist a variety of different measures for market concentration. The most widely used are the Cn and the 

Herfindahl-Hirschman index (HHI). The Cn measures concentration as the market share of the n largest 

companies. Yet, our main measure will be the HHI. For any given industry, j, HHI is defined as: 

𝐻𝐻𝐼𝑗 =∑𝑠𝑖
2

𝑁

𝑖=1

, 

where 𝑠𝑖  is the market share of the i’th company. In other words, HHI measures the sum of squared market 

shares. HHI in its raw form will always lie between zero and one, but we follow the literature and multiply by 

10 000. A market with perfect monopoly will have an HHI of 10 000, whereas a market with an infinite number 

of small producers will have an HHI of approximately zero.  

We calculate three different measures of HHI for each industry. The first is the standard index computed using 

firm level financial statements. The second is constructed to handle the issue of corporate group structures, by 

aggregating revenues of firms belonging to the same corporate group within the same industry, before 

calculating the HHI. We refer to this measure as the corporate group-adjusted HHI (CG HHI). The third is the so-

called modified Herfindahl-Hirschman index (MHHI). This attempts to capture common minority ownership of 

companies, where management attempts to maximize owner profits, rather than company profits. In other 

words, the objective function for the firm can be written as: 

𝑚𝑎𝑥 𝜋𝑗 =∑γ𝑖,𝑗
𝑖

∑β𝑖,𝑘
𝑘

𝜋𝑘 , 

where 𝛽𝑖,𝑘is the ownership share of company i in company j, and 𝛾𝑖,𝑗  is the vote share of company i in company 

j. Thus, management in company j may be incentivised to maximize profit in any company with any weight, since 

any given owner i of company j might also be an owner in company k. Assuming Cournot competition, O’Brien 

and Salop (1999) show that this leads to the MHHI first proposed by Reynolds & Snapp (1986): 

𝑀𝐻𝐻𝐼 =∑∑𝑠𝑗𝑠𝑘
∑ γ𝑖,𝑗β𝑖,𝑘𝑖

∑ γ𝑖,𝑗β𝑖,𝑗𝑖
𝑘𝑗

 

We can re-write this as follows. 

𝑀𝐻𝐻𝐼 =  ∑𝑠𝑗
2

𝑗

+∑∑𝑠𝑗𝑠𝑘
∑ γ𝑖,𝑗β𝑖,𝑘𝑖

∑ γ𝑖,𝑗β𝑖,𝑗𝑖
𝑘≠𝑗𝑗

 

We can decompose it into the traditional HHI and a delta HHI as follows 
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∑∑𝑠𝑗𝑠𝑘
∑ γ𝑖,𝑗β𝑖,𝑘𝑖

∑ γ𝑖,𝑗β𝑖,𝑗𝑖
𝑘𝑗⏟            

MHHI

=∑𝑠𝑗
2

𝑗⏟  
𝐻𝐻𝐼

+∑∑𝑠𝑗𝑠𝑘
∑ γ𝑖,𝑗β𝑖,𝑘𝑖

∑ γ𝑖,𝑗β𝑖,𝑗𝑖
𝑘≠𝑗𝑗⏟            

delta HHI

 

Due to a lack of knowledge of vote shares we assume proportional control such that γ𝑖,𝑗 = β𝑖,𝑗  for the rest of the 

analysis. 

In chapter 4.2. we will investigate the effect of taking ownership into account when constructing measures of 

market concentration and the relationship between concentration and profitability. For our main specification 

we will use the corporate group-adjusted HHI, as we believe this to best capture competition dynamics. Table 2 

displays some descriptive statistics on the different concentration measures for the 100 industries in our sample. 

Table 2: Descriptive statistics on concentration measures for the 100 industries in our sample. 

       

 mean min max p10 p50 p90 

Unadjusted HHI 1 262 19 6 199 224 818 2 737 

Corporate group-adjusted HHI 1 458 28 6 430 269 1 014 3 067 

Modified HHI 1 507 30 6 544 269 1 061 3 076 

N 100      
 

 

3.3.  Measures of profitability 

In this paper we use four different measures of profitability: EBIT margin, EBITDA margin, return-on-assets (ROA) 

and markup. 

EBIT margin 

We calculate the EBIT margin by dividing earnings before interest and taxes, or the operating profit, by total 

revenues. The EBIT margin is a good indicator for changes in profitability within an industry over time.6 In general 

margins as measures of profitability offer the advantage of relying solely on variables on the income statement, 

as opposed to balance sheet variables, which more often yield measurement errors. However, EBIT margins will 

be subject to noise by being subject to write-downs certain years. 

EBITDA margin 

Earnings before interest, taxes, depreciation, and amortization can be calculated by summing operating profits, 

depreciation, and amortization. The margin is calculated as a share of revenues. The EBITDA margin’s main 

attractive feature is that it excludes the volatile and noise-prone depreciation and amortization variables. On the 

other hand, however, depreciation and amortization are measures of actual operating costs, and using EBITDA 

poses a balancing act between not measuring underlying profitability and including too much noise. Using both 

margins will give a more complete overview of the actual development of profitability.  

 

6 If there is no shift in technology shifting the balance between labor and capital as input. 
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Return-on-assets 

We calculate ROA by dividing net income by the average total assets for each year. In the literature, ROA is the 

most used measure to capture profitability. This is a particularly good measure for listed companies where assets 

are based on market prices. This is, however, more problematic for non-listed companies, because the balance 

sheet value of the firm assets does not necessarily reflect the true market value of the firm. Another 

methodological challenge of using ROA is the fact that an increasing number of companies report their 

accounting data according to the IFRS. For these companies, the gap between equity and actual market value 

will be smaller. A third problem is the fact that equity may be double counted by firms in the same corporate 

group. An advantage of using ROA as a measure of profitability is that it takes into account changes in capital 

structure within an industry over time.  

Markup 

Markup relates a firm’s ability to maintain a price level on a certain good to the marginal costs of producing the 

good. As both prices and marginal cost is unobservable, it is not possible to accurately calculate the markup for 

each good. Instead, we follow Cavalleri et al. (2019) and calculate markup for each firm as follows: 

markup  =
𝑟𝑒𝑣𝑒𝑛𝑢𝑒 − 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑐𝑜𝑠𝑡𝑠

𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑐𝑜𝑠𝑡𝑠
=
𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑝𝑟𝑜𝑓𝑖𝑡

𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑐𝑜𝑠𝑡𝑠
  

This expression of the markup only equals the theoretical markup if the firm produces a single good, all capital is 

categorised as fixed costs and the firm’s production function exhibits constant returns to scale, in other words, 

the function is homogenous of degree 1. However, even when that is not the case, the markup provides 

information on the ability of firms to raise prices.  

Table 3: Descriptive statistics on profitability measures in 2018 for the 100 industries in our sample 

       
 mean min max p10 p50 p90 

EBIT 0.074 -0.025 0.570 0.013 0.046 0.139 
EBIDTA 0.108 -0.016 0.605 0.030 0.080 0.223 
ROA 0.057 -0.021 0.408 0.011 0.052 0.104 

Markup 0.143 -0.016 1.532 0.031 0.087 0.287 

N 100      

 

While the EBIT margin, EBITDA margin and markup all have correlation coefficients of around 0.9 in all three 

pairings, the correlation between ROA and the other measures is between 0.25 and 0.5. This is most likely a 

function of the expected noise in the calculation of ROA for unlisted companies.  
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4. Results 

The figure below shows the development of overall corporate group-adjusted (CG) HHI in the period 2000-2018, 

both unweighted and weighted by industry revenue. The figure shows a slight decrease in concentration ratios 

throughout the period, for both weighted and unweighted industry average. Weighted CG-adjusted HHI has 

fallen from above 1400 to below 1200, with a maximum of 1600 in 2004. For the unweighted CG-adjusted HHI, 

the development can be split up into two periods. Concentration falls from around 1750 to 1450 from 2000 to 

2006 and has remained quite stable since. 

Figure 1: The development of corporate group-adjusted HHI from 2000 to 2018 (unweighted and weighted by industry 
revenue) 

 

In general, overall market concentration has seen a moderate decrease in Norway during the period. The overall 

picture does, however, conceal large individual variations between industries. Of the 100 industries, 58 

experienced a fall in CG-adjusted HHI, while the remaining 42 saw an increase.7 For illustrative purposes we 

cluster our industries into 12 aggregate sectors. The share of industries within each aggregated industry having 

experienced an increase in HHI is plotted below. 

 

7 This is true whether you measure the actual change in HHI or look at the regression coefficient from the earliest to the 
latest year.  
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Figure 2: The share of industries within each aggregated industry with an increase in HHI between 2000 and 2018. Number 
of industries in parentheses.8 

 

In manufacturing, all of the industries (4 of 4) experienced increases in market concentration, followed by 

financial services and real estate and construction. For these aggregated industries, roughly half of industries 

saw an increase in HHI. In the other end, public services saw no industries with an increase, while only 6 of 26 

industries within professional services experienced increases.  

If we see past the high profitability in 2000 driven by the dotcom-bubble, all of our profitability measures have 

increased in the period of analysis. Average markup has increased from a low point of 13 percent in 2001 to 

21 percent in 2018. For the other three measures, the increases are smaller, and there have not been any real 

movements since the Global Financial Crisis of 2008. We also notice the lack of movement in connection with 

the oil price fall of 2013-2015, in general thought to have represented a major shock to the Norwegian economy. 

This is due to the exclusion of export-orientated industries, since most oil price sensitive industries, mainly 

exploration and maritime industries, are excluded in the analysis.9 

 

8 Additional information on the magnitude of changes in HHI in these aggregated industries can be found in Table 19 
in the appendix. 
9 Export-oriented industries are explicitly handled in chapter 4.3. 
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Figure 3: The development of four profitability measures from 2000 to 2018 

 

We now turn to analysing the potential co-movement between profitability and concentration. This will be done 

via a main specification applied to different sub-samples, explanatory variables, dependent variables, and 

industry classifications. This approach is akin to a series of robustness checks, aimed at testing the sensitivity of 

conclusions to methodological choices. 

Although both concentration levels and profitability have been relatively stable over the period, we want to test 

the relationship at the individual sector level. We do this by estimating the following model: 

Yi,t = αt + αi + βi,tX + γ𝐶i,t + εi,t 

where Yi,t is the relevant profitability measure (e.g., EBITDA margin) in the i’th industry, in period t. Ci,t is market 

concentration measured by one of the HHI measures for industry i, in period t. Xi,t is a vector of control variables, 

which in the main specification is the logarithm of assets.10 In the analysis we control for industry-specific fixed 

effects. This controls for the fact that some industries have higher margins than others, independent of the level 

of market concentration.11 Additionally, the estimated model uses time-fixed effects, capturing tendencies for 

all industries to experience changes in profitability driven by changes in business cycles. These are captured by 

αi and αt respectively. Our main parameter of interest is γ, which tells us about the correlation of HHI and 

profitability. The table below exhibits the main results using the CG-adjusted HHI measure. 

 

10 The control in the main specification is logarithm of total assets and is significant at p=0.05. Yet excluding it or using 
revenue instead of assets changes little in the size of the 𝛾 estimate. See Appendix B for robustness checks. 
11 It is hard to judge intuitively whether we ought to use random or fixed effects. A standard Hausman test points to 
fixed effects.  
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Table 4: Regression results main specification12 

 

We find positive relationships between industry concentration and profitability for the regressions involving the 

EBITDA margin, EBIT margin, and markup. It is not surprising that the return-on-assets measure provides no 

significant coefficient, as the measure is noise-prone for unlisted companies without a market valuation.  

The coefficient size in these regressions is not easily interpretable. However, the corelation can be illustrated as 

follows: a coefficient of 0.982 means that the fall in weighted HHI from 1425 in 2000 to 1135 in 2018 (equal to 

the development of the weighted average) has contributed to a fall in total economy-wide EBITDA margin of 0.28 

percentage points. Unsurprisingly, the models have low R2. This is a consequence of the fact that there are a 

variety of factors explaining short term variations in industry level profitability, including investment cycles, 

technological shifts or demand related factors not controlled for in the analysis. Thus, market power, proxied by 

market concentration, is only one of many factors affecting profitability. Yet, the F-statistics show that the models 

are statistically significant in explaining developments in profitability at the industry level.  

In the main specification there is no transformation of key variables, including profitability and market 

concentration. A traditional logarithmic transformation would have complicated coefficient interpretation of the 

dependent variables, as these are already expressed in percentages. Moreover, it would have had some 

undesirable consequences for the explanatory variables as it would have emphasized relative changes in the HHI 

indices. In other words, it would have equated a change from 150 to 300 with one from 1500 to 3000. Yet, as an 

additional robustness check we run two additional specifications, namely one with a logarithmic transformation 

of the HHI indices, and one where we include a quadratic HHI term as an explanatory variable.13 For the former, 

the fit of specification as well as the p-values are approximately unchanged, and the marginal effect of an 

increase in HHI around the median HHI is similar. For the latter, we find that the quadratic term for most 

dependent variables is negative and significant. Although the fit of the specification is unchanged, it points to 

the possibility that the marginal effect of HHI may be decreasing to the point where it turns negative. This point, 

however, is not reached before the 96th percentile of HHIs and is thus of little practical importance.  

 

12 Note that coefficients have been multiplied by 105 for easier comparison. 
13 See Appendix B for results of the robustness checks. 
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4.1.  Exclusion of smaller companies 

In general, most of the earlier market concentration literature uses data sets consisting of a subset of existing 

companies, using either databases such as Orbis and Compustat, or data on publicly traded companies. Common 

for these data sources is the lack of full company coverage. More specifically, the databases tend to include only 

large companies. Failing to include smaller companies will mechanically lead to inflated concentration levels and 

could potentially also bias results if there is a trend that smaller companies have a larger or smaller market share 

over time. To illustrate the effect of incomplete coverage, we start by re-calculating the average CG-adjusted HHI 

measure, only including the 50 largest companies in each industry.14 This equates to removing 97,5 percent of 

companies, corresponding to about 30 percent of revenue and 35 percent of value added of the total sample.  

Figure 4: The development of CG-adjusted HHI from 2000 to 2018 when only including top 50 companies by revenue for 
each industry, including baseline results for comparison. 

 

 

As expected,  Figure 4 shows that excluding smaller companies leads to an upward shift in market concentration. 

Excluding smaller companies does not seem to change the trend development in concentration levels, which 

indicates that most of the national market concentration is driven by the larger companies. and that the relative 

market share of smaller companies is relatively stable over time. What is more interesting is whether the 

exclusion of small companies alters the results of the regression of market concentration on profitability. The 

effects are shown in the table below, which displays smaller coefficients for all profitability measures compared 

to the results based on the full sample of companies. 

 

14 This criterion is the same as Gutiérrez and Philippon (2018) apply on European data when mimicking US listed 
companies.  
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Table 5: Regressions results when excluding small companies 

 

Although smaller, the estimates in this specification are not significantly smaller. The results thus justify utilising 

incomplete datasets, in a case where a large share (measured by share of total revenue) of all large companies 

is available. Furthermore, we have tested the effect of other exclusion criteria. Specifically, we have run the 

regression where all companies with revenues less than NOK 50m, NOK 100m, NOK 500m and NOK 1bn 

respectively have been excluded. For the less restrictive exclusions criteria, we reach similar conclusions, namely 

that the exclusion makes comparatively small differences to the regression results. However, when excluding 

companies with revenues less than NOK 500m or NOK 1bn, the coefficient estimates become decidedly more 

volatile, thus pointing to the fact that incomplete datasets might present inference problems in some cases. All 

regression tables are presented in the appendix.  

4.2.  Testing the importance of ownership structures 

In the main specification we control for majority common ownership, or firms belonging to the same corporate 

group. Yet, minority common ownership may also influence the competition intensity within an industry. The 

common ownership hypothesis suggests that if an investor owns shares in multiple firms within the same 

industry, these firms have less incentive to compete aggressively against each other (e.g. Backus, 2020). The idea 

is that managers know the interests and ownership shares of each investor, as well as the investors’ ownership 

in other companies, and would seek to maximize the total profit of these investors combined. To account for 

such dynamics, we have calculated the modified HHI, as explained in the data chapter. 

The graphs below display how concentration levels have developed in Norway over the last two decades for the 

different measures of HHI: the regular unadjusted HHI, the corporate group-adjusted HHI and the modified HHI. 

By construction, the corporate group-adjusted HHI is higher than regular unadjusted HHI, while the modified 

Herfindahl is highest. Our results indicate that the changes in average HHI to a large degree remain the same 

regardless of the measure used, with declining concentration levels throughout the period. The difference 

between regular unadjusted HHI and corporate group-adjusted HHI has increased slightly throughout the period, 

while the difference between corporate group-adjusted HHI and modified HHI has decreased.  
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Figure 5: The development of three measures of HHI from 2000 to 2018 (unweighted and weighted) 

  

Even though the development in trends is similar at an average level, controlling for majority and minority 

ownership may have a large impact on individual industries. Below we present the development in the different 

concentration measures for three industries that are particularly relevant for regulatory competition authorities. 

For the telecom industry, we find a large jump in regular HHI in 2008, as two of the largest companies under the 

Telenor corporate group merged. Looking at regular HHI, this merger conceals the large downward trend in 

concentration that is evident when looking at CG HHI and MHHI. For the publishing industry, we find a large 

increase in concentration levels for all of our measures. However, the increase is almost 50 percent larger when 

controlling for minority ownership. For the power industry, we find large differences between the concentration 

levels when looking at the different measures. The large differences between MHHI and the other measures are 

mainly a result of large national ownership shares in different firms, mainly through the two largest companies 

in this industry: Statkraft and Hydro. 

Figure 6: The development of the three measures of HHI from 2000 to 2018 for the telecom, publishing, and power industry  
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We have tested the relationship between concentration and profitability for the different measures of HHI, 

presented in Table 6 and Table 7 below, using the same econometric framework as we used for our main 

specification. We find that the regression results are quite robust for different ownership-adjusted concentration 

measures. Particularly for unadjusted HHI we observe that the results are similar to the ones for the corporate 

group-adjusted HHI. The results are quite similar for the modified HHI, which also indicates a positive relationship 

between concentration levels and profitability for all the relevant measures.15 These results are, however, slightly 

less economically and statistically significant compared to the main specification. As covered in the data section, 

the modified HHI is defined as the sum of CG HHI and a delta-component covering minority common ownership. 

This allows us to test the effect of the minority common ownership-component directly. Running a regression 

with the two parts of the MHHI as to separate regressors gives similar results as the main specification for CG 

HHI16. The coefficients on the delta-component are not statistically significant for three out of four profitability 

measures, and negative and statistically significant for EBIDTA. Thus, our analysis does not lend support to the 

common ownership hypothesis for which we would have expected a higher correlation and an increased 

explanatory power of the model itself, consistent with the findings in Koch et al. (2021). 

Table 6: Regression results when using HHI not adjusted for any ownership structures 

 

 

15 The overall conclusion changes little if ∆MHHI (the wedge between corporate group-adjusted HHI and modified HHI 
corrected for minority ownership) is included as an explanatory variable. See Appendix B for results of the robustness 
checks. 
16 See  table18 in appendix for regression table. 
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Table 7: Regressions results using the modified HHI 

 

4.3.  Testing the importance of industry classifications 

Most studies regarding market concentration use a traditional industry classification. As discussed previously, 

this may be a sub-optimal way of capturing product markets. To illustrate the effects of using a standard industry 

classification rather than a classification which resembles product markets more closely, we replicate our analysis 

using the SN3 industry classification. 

Figure 7: The development of HHI from 2000 to 2018 for the SN3 industry classification, including baseline results for 
comparison. 
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The results show no significant changes in levels and trends for the unweighted average market concentration. 

For the weighted industry average, we find that concentration ratios on average are about 200 points lower 

when using SN3 industry classification, although the trends remain similar. Overall, using the SN3 industry 

classification instead of the more product market-oriented industries does not affect the aggregated 

concentration levels and trends to a large extent. We find similar results using the SN2 classification, presented 

in appendix. This industry classification consists of fewer and larger industries, which unsurprisingly yields lower 

concentration ratios, while trends remain similar. 

The results for the regression analysis using the SN3 industry classification, as seen in table 5, diverge from the 

results from the main analysis. It is only the coefficient in the EBITDA specification which remains statistically 

significant, and coefficients in the EBIT, EBITDA and markup regressions are statistically smaller than in the main 

specification. Taken together, the results indicate that using readily available industry classifications, even as 

fine-grained as SN3, may present challenges when attempting to capture product market dynamics. 

Furthermore, as the relationship between concentration and profitability is more evident when using more 

product market-oriented industry classifications, the results are consistent with the market power-hypothesis.  

Table 8: Regression results using SN3 industries 

 

4.4.  Exclusion of export-oriented industries 

Some firms operate mainly in national markets while other firms operate mainly in international markets. For 

firms operating in international markets, there is no clear hypothesis regarding the relationship between national 

concentration levels and profitability. The reason is that export intensive industries contain large measurement 

errors with respect to measuring market concentration levels based on national data. This distinction is 

particularly relevant for Norway as a small open economy which relies on export of commodities due to a small 

home market. For this reason, we have divided our dataset into industries which operate mainly at home and 

industries with a high export intensity. While the main analysis above excluded industries operating mostly 

internationally, we will now turn to industries characterised by higher export intensity.  



   
 2 1   

 

The national concentration levels for exposed industries are displayed in the graph below. In contrast to the 

results for the sheltered sector, the national concentration levels for the exposed sector increase throughout the 

period. The unweighted industry average corporate group-adjusted HHI increases from about 1400 at the start 

of the period to close to 1700 in the end of the period, while the weighted average increases from about 2100 

to 2900. The variation in the weighted average concentration level is mainly driven by the oil and gas industry, 

which accounts for about 25 percent of national revenue, and 50 percent of the revenue in the exposed sector. 

Figure 8: The development of HHI from 2000 to 2018 for the export-classified industries, including baseline results for 
comparison 

 

Including export-orientated industries in the data set, the regression analysis fails to find any statistically 

significant relationship between concentration levels and profitability for all of the profitability measures. In two 

out of four cases, we also find that the coefficients are statistically significantly different from the coefficient in 

the main regression. This suggests that it is important to exclude exposed industries as long as one does not have 

information on international competitors, and that studies which fail to do so may suffer from biased results.  
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Figure 9: Regression results when including export-oriented industries 
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5. Conclusions 

This paper’s aim has been two-fold. Firstly, we have investigated market concentration and the relationship 

between market concentration and profitability in Norway using a complete dataset. Secondly, the paper has 

analysed the significance of a range of methodological choices and potential data limitations, which any cross-

industry analysis of market concentration confronts. 

Regarding the first aim of the paper, we find that average market concentration in Norway has decreased slightly 

over the last two decades, both unweighted and weighted by industry size. Using ROA and markup as profitability 

measures, we find that profitability has increased slightly over the same period, while EBIT and EBIDTA has 

remained stable throughout the period. Taken together, these findings do not indicate a general trend towards 

decreasing competition in the Norwegian economy, as has been documented for the US and in certain studies 

of European countries. Although overall HHI has not increased over the period, the inter-sectoral relationship 

between market concentration and profitability need not be zero. We analyse this relationship using a fixed 

effects model with both industry- and time-specific fixed effects. The analysis documents a positive and 

statistically significant relationship between concentration and profitability for three out of four profitability 

measures, in line with the market power-hypothesis.  

In the second part of the paper we make use of the extensive dataset consisting of the entire universe of 

Norwegian limited companies, including full ownership data, to test the impact on results of central 

methodological choices and of potential data limitations. We study both the effect on the level and trend in 

market concentration as well as the effect on the relationship between market concentration and profitability. 

The methodological choices we study are related to 1) the exclusion of small companies, 2) correcting for various 

types of ownership, 3) using different industry classifications, and 4) excluding export-oriented industries. We 

hypothesise that all these methodological choices affect the measurement of market concentration and its 

relationship with profitability. 

We find varying, but important effects of all methodological choices. For 1), we examine the effects of excluding 

small companies. Here we find that the exclusion has no or little effect on the concentration level nor on the 

correlation between market concentration and profitability relative to the main specification. This implies that 

using a database of companies without full coverage of smaller companies does not bias results in any significant 

way. However, it should be noted that this cannot necessarily be extended to any incomplete database, such as 

one with only public companies, or datasets with increasing coverage over time.  

For 2) we find that controlling for ownership makes a relatively small difference in the overall market 

concentration trend. Nonetheless, we show that controlling for ownership can have sizable effects on individual 

industries. For the regressions we reach similar conclusions independently of whether the concentration 

measures take ownership into account, with a positive and significant relationship between concentration and 

profitability for three out of four profitability measures. Further, we find that the coefficient is largest for regular 

HHI, and smallest for modified HHI, though the difference is insignificant. In other words, the more we control 

for ownership, the weaker the relationship. Thus, we do not find any support for the minority ownership 

hypothesis. Our results suggest that not controlling for ownership structures does not necessarily present a major 

problem with respect to capturing the general development in concentration levels for the economy.  

In 3), we re-run the regressions using a standard SN3 industry classification. Looking at concentration levels and 

trends, using a SN3 industry classification gives similar results as in our main analysis, albeit somewhat lower 

concentration levels for the weighted industry average. In addition, we find that the relation between industry 
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concentration and profitability changes. In particular, of the three coefficients that are positive and significant in 

the main specification, all have statistically lower coefficients and only one remains significant. Also, the adjusted 

R2 falls in all specifications. Taken together, the results indicate that using readily available industry classifications, 

even as fine-grained as SN3, may fail to capture market dynamics.  

Lastly, in 4), when re-including export-oriented industries in the data set, we find that market concentration is 

significantly more volatile driven mainly by cycles in the international petroleum sector. Also, we find that all 

coefficient estimates on the relation between profitability and industry concentration move significantly closer 

to zero. Thus, including export industries in any analysis of market concentration may bias the regression 

coefficients downward, leading to an understatement of the relationship between industry concentration and 

profitability. 

Overall, our results indicate that measuring the relationship between industry level concentration and 

profitability is sensitive to methodological choices and data issues which face most researchers. This holds 

especially true for the choices regarding market definition, as well as including industries prone to measurement 

errors in the data, such as export-orientated industries. The finding is relevant from a policy perspective as one 

should be careful when interpreting studies of market concentration which fail to sufficiently handle these 

methodological challenges.  

Our study is relevant for future research. The analysis indicates a need for openness about (the effects of) 

methodological choices, for a broad set of sensitivity tests, and additional cautiousness in conclusions. Although 

concentration levels and trends differ across countries, we expect that market dynamics, in terms of 

competitional behaviour and the relationship between market concentration and profitability, are similar in most 

advanced economies. This suggests that the study’s findings, though conducted on Norwegian data, should have 

implications for the interpretation of other studies on trends in concentration. Our paper does however not 

address the effect of all possible methodological challenges in this field of study, due to scope and/or data 

restrictions. To strengthen the literature further, future research should seek to identify and address these 

challenges. One example of an unaddressed challenge is the effect of imports on concentration ratios and 

margins. Another potential challenge is related to the geographical dimension of competition within countries. 

Many product markets, especially in the service industries, are geographically bound, and one would expect that 

only firms within reasonable proximity would exert competitive constraint on each other. Further, our analysis 

highlights the need for updated industry classifications with a more product market-oriented focus, preferably 

including an export/import-dimension.  
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Appendix 

Appendix A – Industry definitions 

The table below provides an overview of the industries that form the basis for the industry concentrations 

presented in the report. The table shows which NACE codes are included in the various industries, the size of the 

industry and whether the industry is categorized as export or noise. 

Figure 0-1 Overview of the industry classification used in the paper 

Industry NACEcode 

 
Added 

value 
2018 

in 
MNOK  

 Count 
2018  

Expo
rt 

Noi
se Reason 

Wholesale trade 

of other 

461, 4642, 

46110, 46120, 

46140, 46150, 

46180, 46190, 

46441, 46442, 

46450, 46460, 

46472, 46473, 

46481, 46482, 

46491, 46492, 

46494, 46495, 

46499, 46640, 

46650, 

46660,46691, 

46693, 46694, 

46710, 46720, 

46733, 46739, 

46740, 46750, 

46769, 46900, 

46389, 46390 
 59 

004  
8 

990  - 
 
1  Impricise market 

Other 

information 

technology and 

computer service 

activities 62090, 63110 3 123  561  - -  

Landscape 

service activities 81300 1 900  495  - -  
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Other boat 

transport 50109, 50300 

 
44

4  268  - -  

Pharmacy 

47730, 47740, 

47917, 47730 6 642  359  - -  

Architectural 

activities 7111, 74103 6 347  
1 

927  - -  

Logging 2200 

 
94

3  289  - -  

Banking and 

credit granting 64190, 64920 

10
4 

70
2  204  - -  

Nursery school 88911, 88912 

 18 
57

7  
1 

802  - 
 
1  

Regulated/subsidise
d 

Processing of tea 

and coffee 10830, 46370 

 
78

2  124  - -  

Processing and 

preserving of fish 

10201, 10202, 

10203, 10209 

8 
16

7  533  
 

1  -  

Other processing 

and preserving of 

fruit and 

vegetables 10390 

 
66

4  51  - -  

Processing and 

preserving of 

meat 10110, 10120 

5 
73

4  157  - -  

Processing and 

preserving of 

potatoes 10310 

 
57

4  17  - -  

Machining/forgin

g/pressing/ 

stamping/roll-

forming of metal 

25500, 25610, 

25620 

5 
07

2  940  - -  

Business 

consultancy 

activities 69203, 70220 

 12 
72

5  
11 

466  - -  

Funeral and 

related activities 96030 

 
73

9  275  - -  

Book store 47610, 47915 

1 
11

9  196  - -  
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House building 

cooperative 41101 

1 
38

4  55  - 
 
1  Impricise market 

Wired 

telecommunicati

ons activities 61100 

8 
35

9  233  - -  

Mining and 

extraction of 

mainland 

resources 05, 07, 08 

5 
01

0  567  
 

1  -  

Other retail sale 

in specialised 

stores 

47722, 47789, 

47791, 47890, 

47799, 47911, 

47919, 47990 

3 
16

9  
2 

933  - 
 
1  Impricise market 

Retail sale of 

electrical og 

technical 

equipment 

47540, 47592, 

47781, 47914, 

47916, 47410, 

47420, 47430 

4 
79

2  948  - -  

Retail sale of 

non-durable 

consumer goods 

47190, 47593, 

47599, 47620, 

47750, 47810, 

47913, 47630, 

472 

8 
69

5  
2 

084  - 
 
1  Impricise market 

Retail sale of 

clothing and 

shoes in 

specialised stores 

47710, 47721, 

47792, 47820, 

47912 

 10 
41

3  
3 

190  - -  

Retail sale of 

flowers, plants, 

seeds and 

fertilisers in 

specialised stores 47761 

2 
16

0  683  - -  

Retail sale of 

pleasure boats 

and equipment in 

specialised stores 47642 

 
72

3  311  - -  

Retail sale of 

hardware, paints 

and glass in 

specialised stores 4752 

6 
69

7  
1 

193  - -  



   
 3 0   

 

Retail sale of 

musical 

instruments and 

scores in 

specialised stores 47594 

 
10

3  88  - -  

Retail sale of 

furniture in 

specialised stores 47591 

4 
01

8  615  - -  

Retail sale of 

games and toys 

in specialised 

stores 47650 

 
49

2  246  - -  

Retail sale of 

textiles in 

specialised stores 47510, 4753 

1 
42

9  469  - -  

Civil engineering 

activities 71121 

 18 
12

9  
2 

852  - -  

Civil engineering 42 

 27 
67

3  888  - -  

Building and 

wholesale of 

pleasure and 

sporting boats 30120, 46493 

 
61

3  245  
 

1  -  

Retail sale in 

non-specialised 

stores with food, 

beverages or 

tobacco 

predominating 47111 

 25 
56

8  
2 

962  - 
 
1  Franchise 

Steam and air 

conditioning 

supply 35300 

2 
63

2  171  - 
 
1  

Regulated/subsidise
d 

Distribution of 

electricity 35120, 35130 

 18 
40

7  148  - 
 
1  

Regulated/subsidise
d 

Motion picture, 

video and 

television 

programme 

distribution 

activities 59130 

 
11

6  47  - -  
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Distribution of 

gas 35220 

 
20

4  11  
 

1     

Accommodation 55 

 13 
03

3  
2 

452  - -  

Food and 

beverage service 

activities 56 

 23 
29

7  
7 

481  - 
 
1  Franchise 

Toll gate stations 52213 92  16  - 
 
1  

Regulated/subsidise
d 

Central agencies 

for goods and 

transportation 

procurement 52211 

 
98

6  114  - -  

Operation of 

harbours of 

plants 

52221, 52240, 

52291, 52223 

4 
53

2  735  - 
 
1  Impricise market 

Operation of car 

parks and 

garages 52212 

 
98

5  216  - 
 
1  

Regulated/subsidise
d 

Retail sale of 

automotive fuel 

in specialised 

stores 47300 

4 
00

9  
1 

026  - 
 
1  Franchise 

Taxi operation 49320, 52214 

1 
20

4  354  - -  

Retail sale of pet 

animals and pet 

food in 

specialised stores 47762 

 
32

0  227  - -  

Animal 

husbandry 

01410, 01420, 

01451, 01460, 

01471, 01479, 

01500, 01620, 

46230 

2 
16

3  559  - -  

Buildings and 

landscape 

activities 68201, 68320 

 10 
62

5  
11 

977  - 
 
1  Impricise market 

Real estate 

agencies 68310 

7 
23

1  
1 

217  - -  
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Wholesale of 

electrical and 

technical 

equipment 

4643, 46510, 

46520 

8 
91

2  
1 

426  - 
 
1  Impricise market 

Wholesale of 

grain, 

unmanufactured 

tobacco, seeds 

and animal feeds 46210 

2 
15

1  104  - 
 
1  Impricise market 

Wholesale of 

tobacco products 46350 

 
89

8  16  - -  

Finishing/prepara

tion of textiles 13100, 13300 

 
20

4  55  - -  

Scheduled long 

distance 

passenger 

transport in 

coastal waters 50102 

7 
48

0  120  - -  

Passenger ocean 

transport 50101 

3 
68

4  28  
 

1  -  

Other financial 

service activities 

64110, 64201, 

64202, 64302, 

64303, 64304, 

64305, 64309, 

64910, 64990, 

66110, 66190, 

66300 

 16 
46

5  
19 

102  - 
 
1  

Holding companies - 
ownership 

Removal services 49420 

 
21

4  125  - 
 
1  Impricise market 

Folk high school 

education 85591 

 
77

5  54  - 
 
1  Non-comercial 

Book publishing 58110 

1 
47

9  391  - -  

Other publishing 

activities 58120, 58190 

 
19

8  206  - 
 
1  Impricise market 

Activities of 

insurance agents 

and brokers 66220 

2 
50

0  349  - 
 
1  Impricise market 
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Other insurance 

activities 66210, 66290 

1 
16

6  271  -    

Reseach on 

biotechnology, 

natural sciences 

and engineering 72190, 72110 

5 
77

4  
1 

003  - 
 
1  Non-comercial 

Research and 

experimental 

development on 

social sciences 

and humanities 72200 

1 
19

4  115  - 
 
1  Non-comercial 

Supply and other 

sea transport 

offshore services 50204 

 10 
15

2  285  
 

1     

Computer 

facilities 

management 

activities 62030, 63120 

 10 
48

6  827  - -  

Photographic 

activities 74200 

 
37

8  650  - -  

Hairdressing and 

other beauty 

treatment 96020 

4 
73

4  
2 

944  - -  

Horticulture and 

wholesale of 

fruits and 

vegetables 

011, 012, 

01300, 01610, 

46310, 46220 

4 
65

6  968  - -  

Geological 

surveying 71122 

7 
31

9  324  
 

1  -  

Domestic freight 

transport 

49200, 49410, 

50202, 50400, 

51210 

 21 
28

8  
4 

288  - -  

Trade of 

electricity 35140 

3 
93

9  155  - -  

Trade of gas 

through mains 35230 - 1   6  
 

1     

Wholesale and 

retail trade and 

repair of motor 

45, 46610, 

46620 

 40 
53

6  
7 

686  - -  
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vehicles and 

motorcycles 

Activities of 

collection 

agencies and 

credit bureaus 82910 

3 
15

6  155  - -  

Waste collection, 

treatment and 

disposal 

activities, 

materials 

recovery etc. 38, 39, 46770 

9 
78

1  678  - 
 
1  

Regulated/subsidise
d 

Installation of 

industrial 

machinery and 

equipment 33200 

3 
58

8  71  
 

1     

Legal activities 69100 

 11 
76

8  
2 

478  - -  

Cold 

drawing/cold 

rolling 

24320, 24330, 

23340, 24310, 

24340 43   7  
 

1  -  

Motion picture 

projection 

activities 59140 

 
49

2  38  - 
 
1  

Regulated/subsidise
d 

Retail sale in 

non-specialised 

kiosks with food, 

beverages or 

tobacco 

predominating 47112 

 
86

6  440  - 
 
1  Franchise 

Public transport 

49100, 49311, 

49312, 49391 

 16 
10

2  97  - 
 
1  

Regulated/subsidise
d 

Organisation of 

conventions and 

trade shows 82300 

 
74

9  227  - -  

Impresario 

activities 74903 

 
44

0  347  - -  

Computer 

consultancy 

activities 62020 

 23 
84

3  
4 

133  - -  
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Physical well-

being activities 96040 

 
32

4  553  - -  

Warehousing and 

storage 52100 

1 
00

2  136  - -  

Life insurance 65110, 65300 

3 
86

1  121  - -  

Gambling and 

betting activities 92 

6 
54

6  173  - 
 
1  

Regulated/subsidise
d 

Passenger air 

transport 51100 

3 
05

0  87  
 

1  -  

Market research 

and public 

opinion polling 73200 

 
73

7  90  - -  

Wireless 

telecommunicati

ons activities 61200 

 19 
27

8  111  - -  

Public services 

84, 85, 86, 87, 

88, 91 

 59 
84

0  
11 

841  - 
 
1  

Regulated/subsidise
d 

Trade of real 

estate 68209, 68100 

 97 
11

5  
60 

856  - 
 
1  Impricise market 

Construction of 

residential and 

non-residential 

buildings 41200 

 48 
92

7  
11 

052  - -  

Adventure 

services 

93210, 

93292, 93291 

1 
12

5  582  - -  

Retail sale of 

optical goods in 

specialised stores 47782 

2 
23

2  484  - -  

Translation and 

interpretation 

activities 74300 

 
38

8  180  - -  

Public relations 

and 

communication 

activities 70210 

1 
29

9  433  - -  
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Postal and 

courier activities 53 

8 
86

1  435  - -  

Private security 

activities 80100 

3 
22

7  177  - -  

Manufacture of 

alternative 

means of 

transport 

30300, 30920, 

30990 

1 
33

8  27  
 

1  -  

Other 

manufacturing 32 

2 
81

0  646  
 

1  -  

Manufacture of 

construction 

materials 

23510, 23520, 

23610, 23620, 

23630, 23640, 

23650, 23690, 

23700, 23320, 

23990 

9 
78

0  460  
 

1  -  

Production of 

electricity 

35111, 35112, 

35113, 35114, 

35119 

 45 
85

3  
1 

061  - -  

Motion picture 

and television 

programme 

production 

activities 59110, 59120 

1 
85

3  
1 

377  - -  

Operation of fish 

farms 

03111, 03120, 

03211, 03212, 

03221, 03222, 

46381, 03213 

 51 
01

0  
3 

588  
 

1  -  

Manufacture of 

animal feeds 10910, 10920 

3 
09

3  83  
 

1  -  

Manufacture of 

ice cream 10520 

 
90

6  26  - -  

Manufacture of 

machinery and 

equipment n.e.c. 28 

 18 
25

8  882  
 

1  -  

Manufacture of 

metals 

24101, 24102, 

24200, 24410, 

24421, 24422, 

 16 
20

6  78  
 

1  -  
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24430, 24450, 

24440 

Manufacture of 

metal products 

25110, 25120, 

25210, 25290, 

25300, 25400, 

25710, 25720, 

25730,25930, 

25940, 25990, 

25910, 25920 

 11 
21

6  913  
 

1  -  

Manufacture of 

motor vehicles, 

trailers and semi-

trailers 29 

2 
35

2  137  
 

1  -  

Manufacture of 

glass/ceramics 

products 

23110, 23120, 

23130, 23140, 

23190, 23410, 

23420, 23430, 

23440, 23490 

1 
55

6  121  
 

1  -  

Manufacture of 

rubber and 

plastic products 22 

3 
63

0  381  
 

1  -  

Manufacture of 

technical 

equipment or 

associated 26, 27 

 14 
30

1  679  
 

1  -  

Production of 

various 

chemical/biologic

al products 19, 20, 21 

 28 
63

8  338  
 

1  -  

Manufacture and 

wholesale of 

other alcoholic 

beverages 

11010, 11020, 

11030, 11040, 

46341 

1 
12

8  478  
 

1  -  

Manufacture and 

wholesale of 

cocoa, chocolate 

and sugar 

confectionery 10820, 46360 

1 
41

6  96  - -  

Production and 

wholesale of 

meat 10130, 46320 

4 
48

5  237  - -  
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Production and 

wholesale of 

dairy products 10510, 46330 

6 
67

4  95  - -  

Manufacture of 

beer and soft 

drinks; 

production of 

mineral waters 

and other bottled 

waters 

11070,10320, 

46349, 11050, 

11060 

4 
01

7  426  - -  

Manufacture and 

wholesale of 

furniture 31, 46471 

4 
26

3  771  
 

1  -  

Production and 

sale of paper 

products 17, 46761 

3 
31

7  172  
 

1  -  

Manufacture and 

trade of 

textile/apparel 

13200, 13921, 

13929, 13940, 

13950, 13960, 

13990, 46160, 

46240, 14, 15, 

464 

 16 
86

9  
3 

561  
 

1  -  

Production and 

sale of wood 

products 

16, 46130, 

46731, 46732 

 12 
16

0  
1 

446  
 

1  -  

Manufacture and 

installation work 

off/on oil-

platforms 

30113, 30116, 

46630 

 15 
71

7  803  - -  

Manufacture and 

installation work 

off/on ships and 

boats 

30111, 30112, 

30114, 30115, 

33150, 46692 

8 
63

1  987  
 

1  -  

Sound recording 

and music 

publishing 

activities 59200 

 
99

2  416  - -  

Manufacture of 

other food 

products 

104, 106, 107, 

10810, 10840, 

10850, 10860, 

10890 

7 
77

7  888  - 
 
1  Impricise market 
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Manufacture of 

gas 35210 
- 

14  19  
 

1  -  

Accounting and 

bookkeeping 69201 

 11 
89

8  
3 

943  - -  

Travel agency 

activities and 

tour operators 

79110, 79120, 

799 

3 
84

4  
2 

114  - -  

Advertisement 73110, 73120 

5 
81

5  
2 

146  - -  

Employment 

activities 78 

 28 
21

5  
2 

085  - -  

General cleaning 

of buildings 81210 

 11 
05

0  
1 

193  - -  

Repair of 

electrical 

equipment 33140 

 
34

2  53  - 
 
1  Impricise marked 

Repair of 

electronic and 

optical 

equipment 33130 36  30  - 
 
1  Impricise market 

Repair of 

machinery and 

fabricated metal 

products 33110, 33120 

6 
05

4  909  
 

1  -  

Repair and 

maintenance of 

other transport 

and equipment 

33160, 33170, 

33190 

2 
65

5  107  - -  

Auditing 69202 

9 
79

9  800  - -  

Satellite 

telecommunicati

ons activities 61300 

1 
82

1  17  - -  

Disinfecting and 

exterminating 

activities 81291 

 
71

6  38  - -  

Non-life 

insurance 65120 

5 
35

9  73  - -  
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Ship brokerage 

services 52292 

2 
49

2  440  
 

1  -  

Forestry 02100, 02400 

 
94

2  444  
 

1  -  

Tugs and sea 

rescue services 50203, 52222 

1 
33

6  64  - 
 
1  Non-comercial 

Retail sale of 

sporting 

equipment in 

specialised stores 47641 

3 
18

0  953  - -  

Casting 

24510, 24520, 

24530, 24540 

 
52

5  38  
 

1  -  

Programming 

and broadcasting 

activities 60 

5 
92

2  108  - -  

Dental practice 

activities 86230 

4 
67

2  
1 

737  - -  

Inbound and 

outbound call 

centres 82201, 82202 

1 
55

1  165  - -  

Other 

telecommunicati

ons activities 61900 

 
60

6  203  - 
 
1  Impresice market 

Other services 

70100, 71129, 

71200, 74101, 

74102, 74901, 

74902, 74909, 

77310, 77330, 

77340, 77350, 

77390, 77400, 

78300,80300, 

81109, 81220, 

81299, 82110, 

82190, 82920, 

82990, 93110, 

93120, 93190, 

93299, 96090, 

97000, 99000, 

63990, 64201, 

 92 
14

3  
26 

979  - 
 
1  Impresice market 
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64306, 64308, 

90, 94, 95 

Mining support 

service activities 9 

 39 
91

4  556  
 

1  -  

Services related 

to printing 18130, 18140 

 
43

1  159  - -  

Security systems 

service activities 80200 

3 
94

2  125  - -  

Driving school 

activities 85530 

1 
82

0  726  - -  

Other transport 

49500, 49393, 

51220, 52215, 

52219, 52229, 

52230, 52293, 

52299 

 22 
25

2  500  - 
 
1  Impresice market 

Fitness facilities 93130 

2 
25

5  801  - -  

Printing 18120, 18110 

3 
01

8  488  - -  

Charters and 

excursions bus 

services 49392 

1 
19

4  319  - -  

Horologist and 

jeweller 

47771, 47772, 

95250 

 
85

3  464  - -  

Freight ocean 

transport 50201 

 22 
30

8  
1 

532  
 

1  -  

Publishing of 

newspapers and 

journals 

58130, 58140, 

63910 

8 
73

2  681  - 
 
1  Impricise market 

Software 

publishing 582 

 11 
68

8  709  
 

1  -  

Renting of means 

of transport 77110, 77120 

3 
68

8  486  - -  

Renting and 

leasing of 

construction and 

civil engineering 77320 

4 
48

4  733  - -  
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machinery and 

equipment 

Water collection, 

treatment, 

supply and 

sewerage 36, 37 

1 
55

9  385  - 
 
1  Public service 

Computer 

programming 

activities 62010 

 14 
13

9  
4 

900  
 

1  -  

Extraction of 

crude petroleum 

and natural gas 6 
526 
366  147  

 
1  -  

Caretaker 

services 81101 

2 
45

8  847  - -  

Washing and 

(dry-)cleaning of 

textile and fur 

products 96010 

1 
85

0  171  - -  

Unit trust 64301 

-5 
87

7  409  - 
 
1  Noise 

Security and 

commodity 

contracts 

brokerage 66120 

4 
58

1  80  - -  

Veterinary 

activities 75 

1 
47

5  509  - -  

Specialised 

construction 

activities 43 

 90 
32

8  
18 

445  - -  
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Appendix B - Robustness tests 

Table 9. Main specification with control variable in non-logs. 

 

Table 10. Regression results without controls 
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Table 11. Regression results with the logarithm of revenue as control variable 

 

Table 12. Main specification with logarithm of corporate group-adjusted HHI 
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Table 13. Main specification excluding companies with revenue less than NOK 50m 

 

Table 14. Main specification excluding companies with revenue less than NOK 100m 
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Table 15. Main specification excluding companies with revenue less than NOK 500m 

 

Table 16. Main specification excluding companies with revenue less than NOK 1000m 
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Table 17. Main specification with squared corporate group-adjusted HHI 

 

Table 18 Including minority ownership HHI delta as a separate variable. 

 

Table 19: Additional information on changes in HHI for the sectors presented in figure 2 

 

Share of 

industries 

with increase  

 Average 

increase  

 Median 

increase  

Number of 

industries in 

sector  

 Manufacturing            1,00              413                34                  4  
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 Financial services            0,60              166                41                  5  

 Real estate and construction            0,60                18                14                  5  

 Wholesale            0,53  -          102                57                17  

 Agriculture and food production            0,50              318  -          113                12  

 Information             0,50  -          490  -          182                12  

 Utilities            0,50              235              235                  2  

 Other services            0,29  -          953  -          993                  7  

 Transport            0,25  -          636  -          225                  8  

 Professional services            0,23  -          489  -          501                26  
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Figure 10 The development of HHI from 2000 to 2018 for the SN2 industry classification, including baseline results for 
comparison. 

 

Figure 11 The development of CG-adjusted HHI from 2000 to 2018 when only including companies with revenue over 50 
MNOK, including baseline results for comparison. 
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Figure 12 The development of CG-adjusted HHI from 2000 to 2018 when only including companies with revenue over 100 
MNOK, including baseline results for comparison. 

 

 

Figure 13 The development of CG-adjusted HHI from 2000 to 2018 when only including companies with revenue over 500 
MNOK, including baseline results for comparison. 

 

 

Figure 14 The development of CG-adjusted HHI from 2000 to 2018 when only including companies with revenue over 
1000 MNOK, including baseline results for comparison. 
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