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Chapter 1

Acknowledgements

“Finally my journey to the Netherlands that I had been waiting for months came about

today. Not long after boarding the plane, I found myself in a very different world... When

the plane started to descend, I understood that I left everything behind. A new world, a

new life, new people...” (Fatih Cemil ÖZBUĞDAY, 18.08.2007, 00:23)

These are the lines I wrote in my diary on my very first day in the Netherlands.

These, I can say without hesitation, have been the most successful forecasts of my career

as an empirical economist. I reset my life, broke old habits, formed new habits... I met

tens of nice people... I experienced... I grew... I learnt... And I learnt a lot... To be

honest, when I first started my education and research at Tilburg University, I could not

have imagined how much I would learn and advance over years. Of course this would

not have been possible without help and inspiration from many people.

I would like to start by thanking my supervisors Erik Brouwer and Lapo Filistrucchi.

Erik, we have been working together for five incredible years. You were so generous

to provide me with the required data and resources for our analysis. Your expertise

and guidance in econometrics was invaluable. More importantly, you gave me enough

freedom to develop my own research agenda. And, even more importantly, you were

so kind, open and warm to me. Being invited to your home for dinner and getting to

know your lovely family was priceless for me. Thank you so much for everything Sir!

Lapo, you were a great co-supervisor. It was extremely helpful to coauthor articles with

you. Your diligent effort taught me a lot of things I used to be ignorant of, and you

were so patient with my ignorance and mistakes. Finally, I was amazed not only by your

diligence and patience but also by your style, and palate for food. The restaurant you

took me in Florence still ranks top among the places I have been to for dining. Thank

you so much for everything Lapo!

I am thankful to the committee members, Jan Boone, Alfred Kleinknecht, Laura

Parret and Jarig van Sinderen, for their time and effort in reviewing my manuscript
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and joining the defense committee. Jan, I have always been impressed by your sharp

reasoning and critical thinking, which eventually improved the quality of my dissertation.

You are one of the great economists I would like to emulate. Alfred, I can’t express how

fortunate I am to have you -as a person of distinction in empirical innovation literature- in

my committee. Laura, when I was lost in the shadows of the law and its technical jargon,

you enlightened and guided me. Jarig, you always supported me in my research since

my Research Master. You put trust in me and allowed me to access to the confidential

database at the Netherlands Competition Authority. Not only your trust but also your

comments and critical questions were crucial when writing this dissertation.

I am grateful to Eric van Damme. He invited me to join Tilburg Law and Economics

Center (TILEC), which added substantial value to my research. After a presentation

I gave at TILEC retreat, he sent to me plenty of suggestions to improve my work and

concluded “if you want to publish internationally, you should...” That was a vision-

enlarging suggestion that resulted in 3 peer-reviewed papers in internationally renowned

journals, 2 chapters in edited books and 3 working papers. I am so proud to have

coauthored two of these research papers with Paul Nillesen, who is one of the top guys

in utilities regulation in the Netherlands.

I would like to thank Cedric Argenton for his help in arranging a visit to the Centre

for Competition Policy (CCP) of University of East Anglia. My sincere thanks also go

to Morten Hviid and Catherine Waddams who kindly hosted me in Norwich. I was so

lucky to have the joyful companies of Burçak Yalçın, Assem Dandashly, Sebastian Peyer

and Anna Rita Bennato that made me feel at home in the UK.

During my PhD studies, I also spent 3 wonderful years at the office of the Chief

Economist of the Netherlands Competition Authority in The Hague. During this period

I had a great time while enjoying the company of Machiel Mulder, Ron Kemp, Jan Kees

Winters, Lilian Petit and Dana Broer-Troe.

Apart from my research activities, I also enjoyed teaching at the university. It was a

great pleasure to help Jens Pruefer, Peter Kooreman, Eric van Damme, Lapo Filistruc-

chi, Jaap Abbring, Benedikt Goderis and Asako Ohinata in teaching. They gave me

the chances to improve my teaching skills, and I learnt a lot from their methods and

perspectives.

I can definitely say that the administrative staff at the university made life much
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easier. My special thanks go to Ank Habraken, Corine Struis, Mirjam Schermij, Corina

Maas, Ella Munoz, Nicole van de Ven, Petra Ligtenberg, Sandra de Bruin, Bauke Jansen,

Cecile de Bruijn, Kristel Suijs and many other who indirectly helped me during my

studies.

My PhD life in Tilburg would not have been fun without wonderful friends. My

delicate and beautiful friend Nazlı and her husband Salih the King were about to adopt

me as their first kid if I were to spend a bit more time in Tilburg. We were rose-

blooming branches of a sapling together with Tunga and Umut (I know that has been

very Turkish). I watched Erdal’s beating them in squash games with great pleasure

during our gym sessions. Ayşe Gül always put up with our never-ending manly talks and

weird metaphors, of which an example is given in the previous sentences. I experienced

the fellowship of Fenerbahçe with Burak (despite the fact that he now prefers tango

lessons over exciting games). I admired Korhan, Suphi and Serhan for their hospitality

and their entertaining house parties. Fırat and Meltem were so kind to listen to my

whining about academic life. Mehmet & Filiz, Emre & Vesile, Atacan, Taka, Zeynep

Burcu & Emre, and Arzu were amazing neighbors and friends. Zongxin was the best

officemate, and Louis, Kebin and Rob were great office neighbors. Christoph generously

shared his dissertation template in Latex with me. My non-academic life got much better

thanks to Ayşe, Ayla and my non-biological brothers Faruk, Mayk, Yunus, Michel, Peter

and Oğuz. Ahmet Arslan and Sedat Birtek treated me as if I was part of their family.

My elder brothers Ekrem Kalkan and Erdal Yılmaz gave me invaluable pieces of advice

about both academic and non-academic life. Last but not the least; my dear friend Bilge

deserves the most special thanks. She was always with me since the beginning of my

academic career at Bilkent University. Without her, the life would not have been as good

as it was.

Finally, I would like to express my immense gratitude to my parents. Sevgili an-

neciğim ve babacığım. Dünyanın neresinde olursam olayım sizin varlığınızdan gelen ilahi

kudreti ve maneviyatı duyumsadım. Bu kudret ve maneviyat beni ayakta tuttu, tutmaya

da devam edecek.

I guess it is time to leave now. Time to leave this lovely city and wonderful people...

But half of my heart will stay here in Tilburg. Whenever I feel suffocated in my future

life I will dream of riding my bike and cycling to the university.
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Tilburg, September 2012.
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Chapter 2

Introduction

According to Hahn and Tetlock (2008) regulation “covers a vast variety of government

rules that affect both individuals and firms”. You must obtain a visa to travel to a country

where you are not eligible for free entry; you must get a certificate to engage in a certain

occupation; you must obtain a permit from authorities if you want to open a new store.

Governments may impose price controls in certain industries or put regulatory standards

for products and services to be delivered.

Regulations have huge impact on our daily lives, and they are hardly avoidable. They

affect lives of millions of people and operations of thousands of firms. Therefore, it is

important to have an idea about the approximate effect of the regulations expressed in

concrete figures. Prior to the effectuation of a new regulation, government may already

perform impact assessments or policy appraisals ex ante in order to predict the effects

of such regulation. However, it is equally important to perform ex post analysis on the

effects of a regulatory change. As stated by Kovacic (2001) “making sound decisions

about future public policy issues requires efforts to assess the wisdom of choices past.

Understanding the effects of previous government initiatives can give public institutions

valuable insights about designing future policies”.

The need for evaluation of past enforcement choices is particularly crucial in the ad-

ministration of regulatory and competition laws that govern the business environment.

The cost of these laws -administrative costs incurred by the government and compliance

costs incurred by the undertakings- are expressed in billion Dollars or Euros. For in-

stance, new environmental regulations to abate CO2 emissions in a country might put

extra burden of millions of investment costs on manufacturing firms, as they might have

adopt newer and cleaner technologies. Nonetheless, the interest is not only in the fi-

nancial aspects of the legislation but also in the strategic and operational reactions by

thousands of firms that are affected by the enforcement. To exemplify, one might ask

how a network operator changes its supply quality (which will, in turn, have an effect

1



Chapter 2: Introduction

on the utility of millions of citizens) following the introduction of mandatory quality

disclosures.

Thus, implementing new legislations and making regulatory decisions require some

sort of feedback mechanism to accumulate knowledge that can be used in designing

future policies. In order to provide such feedback, econometric analysis of regulatory

experiments can provide precise figures and invaluable insights.

In this dissertation, I conduct several empirical analyses on various regulatory ex-

periments in different industries such as health care, manufacturing and electricity dis-

tribution. These experiments take place in different countries such as the Netherlands,

Germany and New Zealand. The dissertation consists of 4 parts including 6 chapters.

The first part contains two empirical studies on the analysis of the confidential exemption

requests in the Netherlands, which were allowed under the new Competition Act. The

availability of these exemptions was a unique experiment and differed from other exemp-

tion or leniency applications in the sense that the exemption provided both ex ante and

ex post immunity. Firms that were detected to have engaged in strictly anti-competitive

agreements were not prosecuted. In like manner, firms with pro-competitive agreements

were immune from prosecution for the next couple of years.

The first study is a slightly modified version of Brouwer and Ozbugday (2011). It

examines the determinants of exemption applications at the industry level in the Nether-

lands. The findings suggest that even though not all of the exemption requests were

anticompetitive by nature and most firms want to abide by the new competition law,

there were more exemption requests in less competitive industries. More specifically, the

results indicate that in industries where entry barriers were high, there was a higher

level of antitrust immunity seeking behavior. Furthermore, industries with higher degree

of market power engaged in a higher number of exemption applications. Combining all

those results together, it is seen that there were more exemption requests in industries

that had the characteristics of less competition, higher entry barriers, and more market

power, which points to such industries experiencing a higher likelihood of coordinated ac-

tions, as proposed by economic literature. These results imply that antitrust authorities

should have been more vigilant of industries where exemption requests were relatively

high, if their aim was to follow a more active, rather than a reactive, policy.

The second study provides informative summary statistics on the concerted practices

2
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covered by the exemption applications, and examines how those exemption applications

are assessed. More specifically, it analyzes which concerted practices are more likely to

be seen as more pro-competitive conditional on exemption application. The estimates

suggest that horizontal agreements are more likely to be perceived as pro-competitive

in comparison to vertical agreements. When considered in the context of historical

background, this finding is not surprising. Since the early 1980’s, companies and their

advisors were used to streamlining their vertical agreements to bring them in line with

the group exemptions; the great majority of agreements were, for reasons of legal security,

adapted to avoid any hard core restrictions that could endanger the benefit of the block

exemptions. Individual applications for vertical agreements were very rare at the EU level

already, before the new Dutch Competition Act came into force. Thus, it is natural that

only borderline vertical agreements were the subject of individual exemption requests,

which explains why many of them seem problematic. That is, the individual exemption

applications could be tests for more restrictive vertical agreements as to whether they

could get exemptions.

In summary, this policy experiment in the Netherlands has important policy impli-

cations and lessons for a country experiencing a radical shift in the implementation of

competition policy. The applications provided the Netherlands Competition Authority,

which was a newly-established enforcement agency, with a huge amount of information

about various concerted practices while the exemptions (or needlessness of the exemp-

tions) guaranteed legal certainty for undertakings that were exposed to a new system.

Plus, this policy experiment also shows that it is crucial to provide exhaustive infor-

mation on law and changes within them in order to refrain from adaptation costs. The

NMa received hundreds of needless exemption applications of which assessment had huge

amounts of administrative and opportunity costs.

The second part contains two short empirical letters on the analysis of the change

in the competition law in the Netherlands. The first study (third chapter) is a modi-

fied version of Ozbugday and Brouwer (2012b). It basically examines the relationships

between involving in strategic networks and propensity to patent, and tightening com-

petition policy and propensity to patent using a representative sample of Dutch firms

during the period 1993-2007. The study concludes that strategic networks are impor-

tant to the propensity to patent. The results on strategic networks have implications

3
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for policymakers who are concerned about small and medium sized firms, very few of

which can internalize intellectual and financial functions that are necessary for success-

ful innovations. For instance, the findings imply that if policymakers are keen on small

and medium sized services firms’ to become more willing to patent their innovations or

produce intellectual property, collaboration with governmental agencies should be pro-

moted. Furthermore, the analysis indicates that the impact of the transition from the

old Economic Competition Act to the new Competition Act on the propensity to ap-

ply for patents has been strong and negative for both manufacturing and services firms.

This suggests that firms prefer secrecy over revealing their innovations via patents when

competition policy is tightened.

The second study of the second part is a slightly changed version of Ozbugday and

Brouwer (2012a). It tests whether the transition from the old Economic Competition

Act, which was based on the so-called“abuse system”, to the new Competition Act, which

was based on “prohibition system”, in the Netherlands had an impact on the price-cost

margins of manufacturing firms during the period 1993 to 2006. The results indicate

that the transition from the old system to the new system, which was aimed at fostering

competition, led to a statistically insignificant decrease in the price-cost margins of Dutch

manufacturing firms.

The third part includes a single study which is based on Filistrucchi and Ozbugday

(2012). The main purpose of the study is to test whether clinical quality in hospitals

increases with the publication of quality results by an external authority. Using a new

dataset on German hospitals, which includes 24 indicators of quality for 9 different clinical

areas, we find that process indicators of clinical quality have increased significantly since

the introduction of mandatory quality reports and the online publication of those quality

indicators. The results also demonstrate that the hospitals initially underperforming have

increased their process indicators of quality more than the others. On the other hand,

outcome indicators of quality have instead increased for underperforming hospitals and

decreased for the best performing hospitals. Furthermore, the initially best performing

hospitals in terms of outcome quality measures experienced an increase in their share

of patients following disclosure, thus providing indirect evidence that patients react to

disclosed quality. Finally, for the subset of hospitals who offer services in obstetrics,

we find that higher competitive pressure is associated to a higher increase in quality

4
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following quality disclosure.

The fourth and final part consists of a single study, too. It examines the operational

cost efficiency and pricing behavior of regulation-exempt consumer-owned electricity sup-

pliers in New Zealand. The results suggest that regulation-exempt consumer-owned dis-

tribution companies increased their operational cost efficiencies higher (by about 25-30

percent) compared to remaining operators following the exemption period. Further-

more, the findings demonstrate that the unit price of the electricity distributed by the

regulation-exempt operators did not change while price-cost margins of these regulation-

exempt utilities increased slightly (0.66 New Zealand Dollar cents per kilowatt-hour)

during the post-exemption period. These findings suggest that regulation-exempt dis-

tributors enjoyed higher profits not by charging higher prices but by operating more

efficiently (relative to non-exempt distributors) following exemption.

In conclusion, this dissertation concentrates on empirical ex post evaluations of com-

petition and regulatory authorities’ decisions and policy reforms. The chapters provide

econometric analyses of various regulatory experiments, the results of which can provide

important feedback to accumulate knowledge to be used in designing future policies.

5





Chapter 3

What Determines Behavior

Seeking Temporary Antitrust

Immunity?: Exemption Requests in

the Netherlands1

3.1. Introduction

In a world where antitrust laws regulate the economic environment, firms have constantly

been seeking ways to circumvent the constraints that are imposed by the laws. One

obvious way of bypassing the constraints while staying within the limits of competition

law is to obtain an exemption via exemption requests. Competition authorities have been

flooded with antitrust immunity applications containing efficiency or ruinous competition

arguments for as long as the laws have allowed them to confer exemptions. Antitrust

authorities have either granted exemptions under specific conditions or have declined

those applications.

Carlton and Picker (2007) argue that an industry subject to antitrust laws might

seek antitrust immunity from those laws for one of the two following reasons. First, the

industry might want to abstain from inefficiencies created by antitrust laws. Alterna-

tively, the industry might want to bypass the restrictions of the antitrust laws and carry

out anticompetitive conduct such as cartelization in order to reap profits. Stated differ-

ently, even though the employment of immunities, as a mechanism to promote effective

competition policy, may be socially desirable in cases where concerted action is required

for efficiency, some exemptions might confer collective dominance on the exempted in-

dustries to the detriment of society. Even worse, the immunity obtainers might find it

1This chapter is based on Brouwer and Ozbugday (2011).
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Chapter 3: What Determines Behavior Seeking Temporary Antitrust Immunity?

lucrative to engage in tacit collusion after the immunity has expired.

There have been plenty of notable examples of economic activities which have re-

ceived exemptions from antitrust laws. Under the Rule of Reason approach, in which

benefits and costs of agreements to be weighed, some cooperators have become immune

from prosecution. Carlton and Picker (2007) briefly mention some of those cases taking

place in the U.S. For instance, in agriculture and fishing industries, an exemption [based

on Section 6 of the Clayton Act2 and 1922 Capper-Volstead Act3] allowed cooperatives

to perform marketing activities jointly. In like manner, under the National Cooperative

Research Act of 1984,4 certain activities of cooperation of competitors to achieve efficien-

cies in R & D were exempted as per se rule, and antitrust’s damage rule was abandoned.

Sports league also have exemption from antitrust liability in the United States, as the

Supreme Court held that the antitrust laws did not apply to baseball.5 Furthermore,

the Sports Broadcasting Act of 19616 permitted leagues to act as a single entity in ne-

gotiations with the media with antitrust immunity.7 In the ocean shipping industry,

international cartels with antitrust exemption8 set rates for certain routes. As a justi-

fication, Pirrong (1992) argued that absent the shipping cartel, the core did not exist,

and that bankruptcies and unreliable service would arise. Finally, the Webb-Pomerene

Act of 1918 allowed cartels to set prices for exports on the grounds that the antitrust

laws did not concern the interests of foreign consumers.9,10

In contrast to the United States, where exemptions are based either on specific laws

and legal provisions or on court rulings, the European approach to granting antitrust

immunity is through administrative processes. In Europe, up until May 1, 2004, firms

could ask for individual exemptions from certain agreements and practices if they had

met four cumulative conditions laid down in Article 81(3) of the Treaty establishing

the European Community (TEC),11 which are: (1) the agreement must contribute to

215 U.S.C. § 17
37 U.S.C. §§ 291-292
415 U.S.C. §§ 4301-4306
5Flood v. Kuhn, 407 U.S. 258 (1972)
615 U.S.C. § 1291
7For a discussion of antitrust issues in professional sports, see Ross (2003).
846 U.S.C. § 1706
9For more information about export cartel exemptions, see Levenstein and Suslow (2004)

1015 U.S.C. § 61
11Treaty for the Functioning of the European Union art. 101, Mar. 25, 1957, O.J. (C 115) 47 (EC).
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improving the production or distribution of goods or contribute to promoting technical

or economic progress, (2) consumers must receive a fair share of the resulting bene-

fits, (3) the restrictions must be indispensable to the attainment of these objectives,

and finally (4) the agreement must not afford the parties the possibility of eliminating

competition in respect of a substantial part of the products in question. The Euro-

pean Commission (EC) had exclusive authorization to allow an exemption under Article

81(3) TEC in which the benefits of the relevant concerted practice considerably sur-

pass the anticompetitive damages. Individual exemptions required ex ante notification

of the agreement to the EC and a public notice under Article 19(3) of Regulation 17.12

Then the Commission issued a formal exemption or negative clearance decision or an

informal comfort letter. As of May 1, 2004, the Commission’s exclusive authorization

is annulled by Regulation 1/2003, thereby empowering not only the EC but also the

national competition authorities and courts to apply Article 81(3) absent a requirement

of any formal notification (Ritter and Braun (2005), pp. 97-98). On the other hand, the

Commission may grant antitrust immunity to a class of similar restrictive agreements for

which pro-competitive benefits are considered to surpass their anti-competitive damages

under a so-called “block-exemption” regulation. Such regulations automatically exempt

agreements of the relevant type from the application of Article 101 TFEU (ex Article

81 TEC) if they do not breach the limits formulated in the regulation. Overall, the EC

granted a number of exemptions including agricultural industries, insurance, transporta-

tion (road, inland waterways, air, and marine), and also computer reservation systems

and motor vehicle distribution and licensing. Export cartels were also exempted unless

they restricted exports or competition in the common market.

Antitrust immunity in various forms has been subject to academic research previously.

For instance, leniency programs as conferring ex post antitrust immunity have widely

been treated in economic theory13 and experimental economics14 literature. On the

other hand, studies incorporating ex ante antitrust immunity seeking behavior have

been scarce in economic theory. To our best knowledge, Neven (2001), Barros (2003)

Note the new references for the EC Treaty, which are now called the “Treaty for the Functioning of the

European Union” (TFEU). The new Article 101 TFEU is the old Article 81 (ex Article 85) EC Treaty.
12Council Regulation 17/62, 1962 O.J. (P013) (EC).
13For a comprehensive overview see Spagnolo (2008)
14For notable examples, see Hinloopen and Soetevent (2008) and Bigoni et al. (2009)
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and Loss et al. (2008) basically considered the impact of the legal exception regime

and the notification regime on the restrictiveness of firms’ agreements under different

assumptions. Furthermore, there have been a couple of empirical studies examining the

impact of antitrust immunity in various industries.

Most of these empirical studies focus on airlines industries, in which antitrust im-

munity is granted for coordinating joint operations such as scheduling, pricing decisions,

and forming revenue-sharing joint ventures in international markets. As pointed out

by Bilotkach and Hueschelrath (2011), the general conclusion to be drawn from these

empirical studies is that the effects of antitrust immunity on market prices are indeter-

minate. To cite a few, studies by Oum et al. (1996), Park and Zhang (2000), Brueckner

and Whalen (2000), Brueckner (2003), Whalen (2007), and Bilotkach (2007) reveal that

airline alliances enjoying antitrust immunity offer lower fares. On the other hand, in

his analysis of the effect of an agreement in which two airline companies, Aloha Air-

lines, Inc., and Hawaiian Airlines, Inc., were allowed to coordinate on capacity and

sales targets,15 and for which antitrust immunity was conferred by the U.S. Department

of Transportation for the period between December 2002 and October 2003, Kamita

(2010) finds that the airline companies not only increased fairs under antitrust immunity

but also enjoyed supracompetitive profits well after the immunity expired. Except for

the price effects, Bilotkach and Hueschelrath (2011) also argue that antitrust immunity

might have an impact on non-price characteristics of airline markets. They suggest that

antitrust immunity can constrain individual partner airlines’ network development, facili-

tate collusion, and result in foreclosure of the interline markets to airlines from competing

alliances. Elsewhere, in his analysis of Webb-Pomerene export cartels that had antitrust

immunity, Dick (1992) reports that these cartels were successful in raising prices in only

three commodity industries. Interestingly, Clyde and Reitzes (1995), in their study of

the U.S. international ocean shipping industry that enjoyed antitrust immunity and a

conference system that permitted carriers to enter into pricing agreements, could not

find a significant relationship between conference market share and freight rates.

As discussed previously, an industry subject to the antitrust laws might seek antitrust

15The airline companies argued that collective action was necessary to enable them to reduce capacity

to curb their financial losses and respond to decreases in demand that had been intensified by the events

of September 11, 2001.
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immunity from those laws for a number of reasons. This article examines the determi-

nants of antitrust immunity seeking behavior at the industry level in the Netherlands.

Following the introduction of the Competition Act of 1998 (Mededingingswet, or Mw),

undertakings were allowed to apply for exemption for agreements that were already in

existence and that had begun in the era of “cartel paradise”. More specifically, firms

were allowed to request exemption from Article 6 Mw via Article 17 Mw (which was

later repealed) of the Dutch Competition Act. However, one should note that not every

anti-competitive practice would get antitrust-immunity. To be more specific, in Article

17 Mw it was stated:

“The director general may grant an exemption from the prohibition of Article

6(1) Mw for ageements, decisions or concerted practices, within the meaning

of that Article, which contribute to improving the production or distribution

or to promoting technical or economic progress, while allowing consumers a

fair share of the resulting benefit, and which do not: (a) impose any restric-

tions on the undertakings concerned, ones that are not indispensable to the

attainment of these objectives, or (b) afford such undertakings the possibil-

ity of eliminating competition in respect of a substantial part of the products

and services in question.”

Thus, Article 17 Mw specified that undertakings would be exempt from Article 6

Mw if said agreements, decisions, or conduct improved production or distribution or

stimulated economic or technical progress, and, if a reasonable portion of the benefits

accrued to consumers. All in all, the possibility of granting such an antitrust immunity

offers an interesting natural experiment.

This article does not provide an assessment of the impact of exemptions granted in

the Netherlands. Instead, we examine the determinants of antitrust immunity seeking

behavior at the industry level. Stated differently, we are searching for the industry

conditions under which firms are more likely to avoid the antitrust laws. More formally,

we are estimating an econometric specification where the exemption application counts in

a given industry are regressed on a set of industry characteristics in a negative binomial

regression setting. The estimation results suggest that market structure and the level of

competition are important determinants of antitrust immunity seeking behavior. There
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were more exemption applications in less competitive industries. On the other hand,

we could not find systematic evidence for the impact of the degree of interaction and

asymmetry on antitrust immunity seeking behavior in the Netherlands, even though we

had legitimate reasons to believe that they had. Finally, we could not detect any effect

of market demand growth and profitability on exemption application counts.

The remainder of this article is structured as follows: Section 3.2 presents the insti-

tutional background and gives general information about the Dutch competition policy

during the past two decades. Section 3.3 describes the data used in our analysis and illus-

trates our empirical strategy and specification. Section 3.4 presents the results. Finally,

Section 3.5 concludes.

3.2. The Evolution of the Dutch Competition Policy

3.2.1. The Abuse System Under the Former Economic Competition Act

Netherlands’ competition policy has evolved considerably over the past two decades.

The old Economic Competition Act of 1956 (WEM: Wet Economische Mededinging),

which was based on the so-called “abuse system,” was replaced by the new Competition

Act (Mededingingswet), which was based on a “prohibition system.” Concurrently, the

new enforcement agency, the Nederlandse Mededingingsautoriteit (NMa) was established

in 1998. There have been several amendments in the Competition Act since then. The

Competition Act was first amended in accordance with the European Competition Law in

2004 as a result of European Regulation 1/2003. Another amendment took place in June

2005,16 when the NMa was given the status of Autonomous Administrative Authority.17

Finally, as of October 1, 2007, the NMa has been awarded additional powers as a result

of the evaluation of the Competition Act.18

16Wijziging regelgeving Mededingingswet i.v.m. omvorming Nederlandse Mededingingsautoriteit tot

zelfstandig bestuursorgaan [Competition Act Amendment Legislation: Transformation into Independent

Administrative Dutch Competition Authority], STAATSCOURANT NR. 122 [DUTCH OFFICAL J.

NO. 122] 26, 26-27 (June 28, 2005) (Neth.).
17The Competition Act art. 2(3) Mw (Neth.).
18Boetecode van de Nederlandse Mededingingsautoriteit [The Fining Code of the Dutch Competition

Authority], STAATSCOURANT NR. 123 [DUTCH OFFICAL J. NO. 123] 41, 41 (June 29, 2007)

(Neth.).
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Under the former Economic Competition Act, the enforcer, which was the Ministry

of Economic Affairs (MEA), had to plead in each case that a behavior or agreement

infringed the law. The MEA, as the enforcer, had the burden of proof, which is re-

versed under the new prohibition system, so that the firm must prove that practices

or agreements associated with the law’s prohibitions are in conformity with the stan-

dard. Furthermore, the old Economic Competition Act’s main touchstone was simply

the “general interest,” a concept lacking in context or guidance for decisions. Firms with

restrictive agreements that were not against the “general interest” had to inform the

MEA, which subsequently would register the agreements in the Dutch “Kartel Register.”

Deciding whether behavior was against the general interest or not required deliberation

with other ministries, which were mostly concerned about other aspects of the general

interest rather than competition policy. A report by the Organization for Economic

Cooperation and Development OECD (1998) stated that every case could turn out to

be an opportunity for fundamental debate about the relative ascendancy of competi-

tion policy, and for many years competition policy undoubtedly lost. Accordingly, those

choices about aspects of general interest led to the lax enforcement of the old Economic

Competition Act.

Generally speaking, the lax enforcement of the previous competition law resulted

in tolerance towards collusive business behavior in the Netherlands, which, in turn, in-

creased the reputation of the Netherlands as “cartel paradise.” The government’s confi-

dential register of cartels included 245 agreements to divide markets, around 270 agree-

ments to fix prices, together with around 50 exclusive dealing agreements and more than

200 agreements to control competition in distribution OECD (1993). The resilience of

these restrictive agreements can be seen from details that the MEA (1989) released in

1989 on 109 horizontal price agreements active in September 1988. Of these agreements,

40 percent had survived for more than twenty years and a further 20 percent had already

celebrated their tenth anniversary Asbeek-Brusse and Griffiths (1998). As to the scale of

these agreements, 77 percent of them operated at a national level, while the remaining

23 percent were operating locally. Strikingly, the majority of those agreements consisted

of multiple provisions, as can be seen in Table 3.1.

In 1992, the MEA (1992) released details on the 201 market sharing agreements

that were registered in existence in September 1991. In comparison with the previously
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mentioned horizontal price agreements, these were relatively younger. Only 14 percent

had been kept on the records for more than two decades and another 17 percent had

been on the register for more than ten years (Asbeek-Brusse and Griffiths (1998), p. 25).

Even within the general description of “market sharing”, 94 percent of those agreements

involved other forms of restrictive practices. More dramatically, as reported by de Jong

(1990), twenty-one of the total fifty-five incidences of serious restrictions to competition

of a predominantly national character that have been the subject of an Order under

Article 85(1) EEC Treaty from 1970 to 1989 (almost 40 percent of the cases) involved

the Netherlands.

Having shown that the Netherlands was a cartel paradise under the former Economic

Competition Act, we can discuss more detailed explanations for the failure of the pros-

ecution of restrictive practices. Indeed, most of the explanation lies within the nature

of the legislation itself. First of all, the old Economic Competition Act postulated that

cartels are not deleterious unless the government showed the contrary, which left the

burden of proof to the government. Second, the term “general interest,” a concept lack-

ing in context or guidance for decisions, was not defined within the Act, which left the

MEA a large margin for judgment. Finally, even though there was a cartel register, the

Act did not propose provisions for busting unregistered cartels or for sanctions against

non-registration. Consequently, the agreements kept under the register represented an

incomplete depiction of cartels.

To summarize, the competition policy under the former Economic Competition Act

was completely reactive. As other aspects of the general interest included macroeco-

nomic policy objectives in the form of price controls, or its industrialization and regional

policies, or industrial subsidies supporting sectors during the first oil crisis, competition

policy could not find much space to itself. Furthermore, as discussed by Asbeek-Brusse

and Griffiths (1998), the conflicts were resolved within the deliberations between govern-

mental officials and business representatives. More often than not, officials at the MEA

worked concomitantly with business representatives. This intimacy resulted in a gentle

stance towards collusive business behavior.
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3.2.2. Transition from the Abuse System to the Prohibition System

Given that the local legislative climate posed little threat to collusive business behavior,

one might raise the question of whether trade dependence of the Dutch economy had

an impact of disciplining concerted practices. The answer to that question lies in the

fact that three-fourths of Dutch consumers’ purchases were domestic. Industries such

as construction, utilities, financial transactions, transport, retail trade, and consumer

and professional services, which constitute much of the economy, were isolated from

imports. More importantly, since the market was small, competition in some of those

sectors, which are characterized by economies of scale, took place among a relatively

small number of suppliers (OECD (1998), p. 7).

As a second potential threat to collusive business behavior in the Netherlands-given

the lax enforcement of the domestic competition law-that one might also consider is

the involvement of the EC and the European competition law. Indeed, the fact that

the Dutch were among the last to have legislation that did not ban concerted practices

utterly meant that Dutch cartels were under close scrutiny by the EC to a greater

extent. The early impact of the EC competition law was on the behavior of firms rather

than the enforcement of the domestic competition law. For instance, while there were

125 registered collective exclusive dealing agreements in 1963, there were only forty-five

agreements registered in 1978 (Mok (1978), p. 743-744). Part of this decrease might

be ascribed to the closer scrutiny by the EC into Dutch cartels. This closer scrutiny

started in 1971, when the first EC decision conveying that a cartel among Dutch firms

(the Dutch Cement Dealers’ Association) had violated Article 81 TEC came, and it

reached its peak in 1977, when the EC banned the system of collective exclusive dealing

among Dutch bicycle dealers,19 even though the system had been allowed, after some

adjustments, under the former Economic Competition Act. More dramatically, in 1992,

the EC decided that the Dutch construction cartel, which was a purely national cartel

by nature, was in violation of Article 81(1) TEC and imposed a fine of 22.498 million

ECU.20 This decision was later ratified by the European Court of First Instance. In

addition, the EC initiated a procedure against the Dutch government based on Article

226 TEC. More precisely, it argued that the Dutch competition law and administrative

19Centraal Bureau voor de Rijwielhandel, 1978 O.J. (L 20) 18.
20Building and construction industry in the Netherlands, 1992 O.J. (L 92) 1.

15



Chapter 3: What Determines Behavior Seeking Temporary Antitrust Immunity?

practices, inter alia the industry’s agreements, impeded the proper functioning of the

European competition rules (Drahos (2001), p. 213).

The Dutch government’s initial reaction was to invigorate the anti-cartel policy within

the existing framework. Aside from a more active policy of handling cartel complaints,

that course of action included a sequence of general prohibitions on horizontal price

agreements (effective from July 1993) and on market sharing agreements and collusive

tendering agreements (effective from June 1994). However, given the inapplicability of

these early prohibitions due to the nature of the former “abuse system”, a new Compe-

tition Act (Mededingingswet), which was based on a “prohibition system”, was launched

in 1998, accompanied by the establishment of the new enforcement agency (NMa).

In brief, since the beginning of the 60’s, it became clear that EU antitrust provisions

(in the EEC Treaty, later EC treaty, now TFEU) were directly applicable and therefore

all Dutch companies had to respect these provisions fully (cartel prohibition and pro-

hibition of the abuse of dominance), at the risk of being called into court or fined by

the European Commission. The condition of the influence on interstate trade in those

provisions was considered a low threshold. Many Dutch companies were fined, espe-

cially in the beginning of the 90’s when the Commission wanted to put pressure on the

Netherlands to adopt its own Competition Act.

3.2.3. Exemptions under the New Competition Act

Article 6 of the new Competition Act conforms to Article 101 TFEU (ex Article 81

TEC and ex Article 85 EEC Treaty) in its prohibition of all kinds of anticompetitive

agreements. As to exemptions, the Dutch competition law subsumes all of the EU

block exemptions for general types of agreements, exemptions for specific sectors, and

exemptions for specific agreements.21 This incorporation is dynamic in the sense that

the Dutch law incorporates not only those exemptions already endorsed, but also those

that will be endorsed in the future.22

Furthermore, the new Competition Act allowed undertakings to apply for exemption

for agreements that were already in existence and that had begun in the era of cartel

paradise. More specifically, firms were allowed to request exemption from Article 6 Mw

via Article 17 Mw (which was later repealed) of the Competition Act. However, one

21The Competition Act, Articles 12-14 Mw.
22The Competition Act, Article 12 Mw.
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should note that not every anticompetitive practice would get antitrust immunity. To

be more specific, Article 17 Mw stated:

“The director general may grant an exemption from the prohibition of Article

6(1) Mw for ageements, decisions or concerted practices, within the meaning

of that Article, which contribute to improving the production or distribution

or to promoting technical or economic progress, while allowing consumers a

fair share of the resulting benefit, and which do not: (a) impose any restric-

tions on the undertakings concerned, ones that are not indispensable to the

attainment of these objectives, or (b) afford such undertakings the possibil-

ity of eliminating competition in respect of a substantial part of the products

and services in question.”

Thus, Article 17 Mw specified that undertakings would be exempted from Article

6 Mw if said agreements, decisions, or conduct improved production or distribution or

stimulated economic or technical progress, and if a reasonable portion of the benefits

accrued to consumers. In return for applying for an exemption, firms were obliged to

provide data on several features of the planned cooperation: the number of firms involved,

the duration of the agreements, and the total sales of all firms involved in the cooperative

agreement, among others. The reaction was that the NMa was swarmed with exemption

requests-totaling 1,100 at the deadline. Most of the agreements for which exemption

was sought took place in health care industry, as a result of caution for agreements that

would not be prohibited, and in the construction industry, which was characterized by

a long history of cartelization. The assessment of those exemption requests by the NMa

literally took years (until 2004). Based on assessments, the NMa either (i) rejected the

request and banned the agreement because the agreement was anti-competitive, or (ii)

granted exemption after altering or reformulating the initial agreements by the firms

involved, or (iii) reached the decision that the Competition Act is not applicable, or (iv)

granted exemption since the agreement is pro-competitive. As for the NMa’s verdicts

on exemption applications, of those exemption requests, 47 percent did not violate any

of the new competition rules, whereas of the remaining 53 percent, only 9 percent were

granted as exemptions by the NMa.

There were several different motives of parties for applying for exemption. For some

of them, the main motivation was legal certainty, as in the case of the health care
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industry. Firms wanted to avoid the blackbox of competition issues, since there had

been drastic changes in the competition law and its enforcement, which left most of

the companies hesitant about their agreements for other undertakings. Even though

general prohibitions on horizontal price agreements and on market sharing and collusive

tendering agreements became effective as of July 1993 and June 1994, respectively, there

were not many prosecutions during the period from 1993 to 1998 (the period between

the early prohibitions and the change in the competition law).

However, the motivation for firms with anticompetitive agreements was different.

At the time of the change in the law, there were some “cartels” with large amounts of

investments facing overcapacity problems. The members of those “cartels” wanted to

divide overcapacity, and, in search of legal protection, they applied for exemption for

their agreements.23

At this point, one might argue that hardcore cartels were not included in the subsam-

ple of the exemptions requests with anticompetitive agreements. That is, “dirty” cartels

should not be expected to be on the original list in the first place; one cannot expect

cartels to be reported in 1998, as they had already been declared illegal in 1994. This

view is partially correct, as there were very few price-fixing cases in these exemption

requests. Yet, the remaining exemption requests with anticompetitive agreements in-

clude market sharing, bid rigging (which has always been a problem in the Netherlands

and has not been seen as anticompetitive), joint production agencies (for example, in

asphalt production), and so forth, which are notable violations of the competition law.

Actually, those violations are typical of Dutch cartels operating at a national or a local

level. Besides, one should remember that even though there were general prohibitions

under the former competition act, these provisions were laxly applicable and the en-

forcement was very weak in the sense that there were very few prosecutions during the

period from 1993 to 1998. Nonetheless, the data generating process for our sample of

multilateral anticompetitive practices is a bit different than the data generating process

for an authority busting cartels or the data generating process for leniency applications.

23Interview with Professor Jarig van Sinderen, Chief Economist, Netherlands Competition Authority

(Oct. 4, 2010).
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3.3. Linking Temporary Antitrust Immunity Seeking Behavior to

Industry Characteristics in a Count Model: Data and Empirical

Specifications

3.3.1. Data Sources

We used different sources of data for this article’s analysis. Those sources are the Ex-

emption Requests Database, Production Survey (PS), and Community Innovation Survey

(CIS). Below, we concisely describe these main sources of data in more detail.

Exemption Requests Database

The Exemption Requests Database consists of original exemption requests from the NMa

archive. This database is confidential and is not publicly available to researchers. The

database includes the names of companies with an agreement, the code of the industry

in which they were operating at the time of application (SBI24 codes), the number of

companies in an agreement, the total annual revenues of the companies involved in an

agreement, and the duration of agreement.

In total, there are around 1,100 exemption applications. For the minority of the ex-

emption applications for which the competition law was relevant, immunity was granted.

More specifically, thirty-seven concerted practices in various industries were exempted

from the competition law. There is not a clear pattern for these industries that had

antitrust immunity. As to the length of the antitrust immunity, the average time period

during which these multilateral restrictive practices were exempted from competition law

was 5.39 years.

Production Survey

The Production Survey (PS) is conducted by the Statistics Netherlands (CBS) on a yearly

basis. Data from the PS is available for the period between 1993 and 2006.25 The PS is a

sampled survey; only firms with more than twenty employees are included in the sample

each year. For smaller firms, sampling fractions decrease, and consequently smallest

24De Standaard Bedrijfsindeling [the Standard Industrial Classification].
25Data for the industries transport and telecom only covers the period 2000-2006.
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firms will have gaps in the data for several years. Moreover, Statistics Netherlands apply

a rotating sample method to reduce the administrative burden on (small) firms. This

also reduces consecutive observations of firms.

Community Innovation Survey

Data on innovation activities has been collected from the Dutch section of the Community

Innovation Survey. The CIS is a European harmonized questionnaire, held every two

years, containing questions about innovative activities in companies. Our innovation

data covers the period from 1996 to 2006. In fact, we use six consecutive CIS’s: CIS2

for the period from 1994 to 1996, CIS2.5 for the period from 1996 to 1998, CIS3 for the

period from 1998 to 2000, CIS3.5 for the period from 2000 to 2002, CIS4 for the period

from 2002 to 2004, and CIS2005 for the period from 2004 to 2006. Moreover, firms with

fewer than ten employees are not included in the CIS.

Yet, there are some shortcomings that limit the options for research. For instance,

the CIS contains industries that are not present in the PS and vice versa. This reduces

the number of industries that can be examined. Second, the CIS suffers from lower

response rates, and the responses can be selective, as it is most likely that innovative

firms are more inclined to respond than firms that do not innovate. Moreover, since we

do not have CIS data in odd years, we interpolate the innovation data. Finally, the CIS

does not capture all aspects of innovation. For example, information on human capital

formation is not included in the CIS.

Taking the caveats of our sources for granted, after aggregating firm level data to

industry level data, we merged the two data sources at the three-digit (and sometimes

four-digit) SIC code. Having juxtaposed the datasets provided by the CBS and the NMa,

we have obtained a sample of 220 observations. However, as there are missing variables

for some of the observations in the CBS dataset, the numbers of observations for various

covariates are incomplete and different from each other. Subsequently, the final sample

employed for the econometric analysis of the determinants of the counts of exemption

requests contains 90 industries.
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3.3.2. Empirical Strategy and Variables

In our analysis, antitrust immunity seeking behavior is modeled by the exemption counts

in a given industry, which is a nonnegative integer. The distribution of these counts is

skewed to the left. Having said that, we argue that fully parametric formulation of count

data model is an appropriate tool to model such a process. The natural starting point

for analysis of those counts is the Poisson distribution and the Poisson model, which

is famous for its equidispersion property positing the well-known equality of mean and

variance.

However, the descriptive statistics presented in Table 3.2 clearly indicate that the

dependent variable displays raw overdispersion (its variance and mean are different from

each other). This implies that the negative binomial regression model might be more

appropriate for our data, as it relaxes the assumption of equal mean and variance. The

results of formal overdispersion tests convincingly indicate that a negative binomial speci-

fication is more appropriate. Stated more precisely, the likelihood-ratio test of H0 : α = 0

is conclusively rejected at each model, which can also be seen from p-values.

More formally, based on the model of Cameron and Trivedi (2005), the model for our

analysis is specified as

Pr(Y = y|µ, α) =
Γ(y + α−1)

Γ(y + 1)Γ(α−1)
+ (

α−1

α−1 + µ
)α
−1

(
µ

α−1 + µ
)y (3.1)

where y is the count for our dependent variable, µ=exp(xβ), where x is a matrix

of regressors and β is the vector of parameters, α ≥ 0 is the overdispersion parameter,

and Γ(.) is the gamma function. The mean and the variance of y are defined as µ and

µ+ αµ2, respectively.

The dependent variable, y, is the exemption application counts (NR EXEMPTION )

in a given industry. The set of regressors x, the industry characteristics, includes, first of

all, measures of market structure and competition. We hypothesize that market structure

and the level of competition matter in determining the number of exemption counts in an

industry. As we have noted previously, a majority (53 percent) of all exemption requests

were found to be anticompetitive. Since anticompetitive agreements are more likely to

take place in industries characterized by lower levels of competition, a priori, we would

expect that there should be more exemption applications in less competitive industries
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and vice versa.

The first variable describing the market structure is SERVICE, a dummy variable

which is equal to one for service industries and zero for manufacturing industries. The

concentration measure used is Hirshman-Herfindahl Index (HHI ), which is defined as

the sum of the squares of the market shares based on sales. By construction, higher

values of this variable indicate more concentrated market structures. Additionally, in

order to proxy for market power and competition, the Boone indicator (BOONE )-a new

competition indicator developed by Boone (2008), also known as profit elasticity-is also

included in the analysis. This measure is obtained from an econometric specification that

associates profits to efficiency captured by the average variable costs. This regression

is applied to firms operating in the same industry. The estimated parameter measures

profit elasticity, and comparing this parameter over time or across industries enables

us to make inferences regarding changes in the level of competition. The main idea of

the Boone indicator is that tougher competition enables efficient firms to earn relatively

higher profits than their inefficient competitors. More specifically, profit elasticity gauges

the percentage decrease in a firm’s profits in response to a 1-percent increase in the

firm’s cost per unit of output. An alternative measure for the extent of competition is

the price-cost margin (PCM ). This measurement refers to the firm’s ability to set its

prices above its marginal costs. Price-cost margins are calculated at industry level as a

share of gross profits to total sales. Gross profits are obtained by subtracting total wages

and the costs of intermediate inputs from value added. In addition, to proxy import

competition, we have included IMPORT, the shares of total imports in total sales in a

given industry. Finally, in order to proxy for entry barriers, capital intensity (CAPITAL)

is employed, since for markets characterized by high barriers to entry, huge amounts of

capital investment are required.

The second subset of industry characteristics includes measures of degree of inter-

action. As a very crude proxy for the interaction among firms, averages of the binary

variables for firms indicating whether they are involved in collaboration with their com-

petitors for innovation (COCOMPET ) are also included in the analysis. We argue that

the more collaboration for innovation with competitors in an industry, the more con-

certed practices to qualify to seek antitrust immunity via Article 17 Mw, which provides

antitrust immunity for concerted practices that contribute to improving the production
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or distribution or to promoting technical or economic progress. Furthermore, industry

averages of the binary variables indicating if firms use trade associations as information

resources (INFOTRADE ) is also included in the analysis to check if those institutions

facilitate collective antitrust immunity seeking behavior.

The third subset of industry characteristics includes measures of asymmetry. It is

intuitive to think that asymmetry deters collective behavior: for example, firms that are

in a similar position would find it easier to reach an agreement that suits all of them.

Thus, we have included measures of asymmetry to check if they have an impact on the

number of agreements for which exemption is sought. The first asymmetry measure is

advertising intensity (ADVERTISING), which is defined at the industry level as adver-

tising expenditures divided by total sales. As a measure of innovative output that is

another measure of asymmetry, we have included the ratio of firms with at least one

patent application (PATENT ).

Finally, as measures of market demand growth and profitability, the percentage

growth of sales in the relevant market (GROWTH ) and return on sales (ROS ) are also

considered at industry level in the current analysis. The correlation matrix for all these

independent variables is presented in Table 3.3.

Before proceeding with the estimation results, we discuss an essential econometric

problem in the current context. As we have noted previously, the Competition Act al-

lowed anticompetitive agreements that improved production or distribution or stimulated

economic or technical progress, and of which benefits accrued to consumers. This implies

that firms might avoid asking exemptions for their non-welfare-enhancing or harmful an-

ticompetitive agreements. Alternatively, because of legal uncertainty, firms, out of fear

of being declined, might avoid asking for exemption for their efficiency-enhancing anti-

competitive agreements. In econometrics terms, those cases mean that industries might

underreport exemption requests for their anticompetitive agreements. On the other hand,

we had also discussed that the NMa was swarmed with exemption requests as a result of

caution for agreements that would not be prohibited. Based on assessments for some of

the exemption requests, the NMa had reached the conclusion that the Competition Act

was not applicable. In econometric terms, this means that industries overreported their

anticompetitive agreements.

Those problems of underreporting and overreporting could result in momentous mea-
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surement error in the dependent variable, and jeopardize the reliability of the estimates.

At the extreme, if the measurement error is systematically related to one or more of

the independent variables, which are industry characteristics, it can cause biases in the

estimation. However, as Abrevaya and Hausman (2004) stated, “Classical measurement

error (i.e. additive error uncorrelated with the covariates) in the dependent variable is

generally ignored in regression analysis because it simply gets absorbed into the error

residual.” In the current context, there is no reason for us to believe that measurement

error is systematically related to independent variables, since misreporting is associated

with agreement characteristics rather than with industry characteristics. Furthermore,

no supplemental or validation data exists to detect misreported count response.

Indeed, research on handling misreported count response has been scarce. For in-

stance, Whittemore and Gong (1991) considered Poisson regression with misclassified

counts utilizing supplemental data. Cameron and Trivedi (1998) studied regression mod-

els for underreported count data. Finally, Li et al. (2003) developed a structural mixture

model to detect overreporting, underreporting, and accurate reporting proportions and

to assess whether the reported count has biases, and applied the model to the analysis

of victimization counts.

In sum, we do not think that measurement error in the response variable will yield

inconsistent and biased estimates. The only trouble we would expect is less precision of

the estimates resulting from higher standard deviations. After all, we are not studying

the determinants of agreements with the potential of being subject to the antitrust laws,

but the determinants of antitrust immunity seeking behavior at an industry level.

3.4. Results

This section displays the results of the estimation of the negative binomial model de-

scribed above with robust estimates of the variances. Alternative specifications of the

model are reported in Table 3.4. The first specification includes profit elasticity (BOONE )

and import intensity (IMPORT ) as measures of competition intensity. Specification

2 also allows for price-cost margins (PCM ). Specifications 3 through 6 further check

whether market concentration (HHI ) has an impact on antitrust immunity seeking be-
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havior. The measures of degree of interaction, the measures of asymmetry, and the

measure of market demand growth are contained in all specifications.

As noted previously, the results of formal overdispersion tests convincingly indi-

cate that a negative binomial specification is accurate, since the likelihood-ratio test

of H0 : α = 0 is conclusively rejected for each model. Having estimated the specifi-

cations, we have promptly calculated the marginal effects of unit changes in covariates

on the expected number of exemption counts evaluated at the sample means for each

specification. Table 3.5 presents those marginal effects.

First of all, it should be noted that standard errors have been relatively high, which

might result from the measurement error in the dependent variable that we discussed

above. In all specifications, we find that the degree of interaction, asymmetry, and

market demand growth and profitability are systematically unrelated to antitrust im-

munity seeking behavior at the industry level, as all of the relevant variables have sta-

tistically insignificant coefficients. Even though increased interaction in the market in

the forms of collaboration with their competitors for innovation (COCOMPET ) and of

using trade associations as information resources (INFOTRADE ) seems to be associated

with increased exemption counts, its impact is imprecise. Furthermore, our results do

not support our intuitive proposition that asymmetry -proxied by patents as innovative

output (PATENT ) and advertising intensity (ADVERTISING) - deters the number of

agreements for which exemption is sought.

Our hypothesis that market structure and the level of competition matter in deter-

mining the number of exemption counts in an industry is supported by the results. We

see that the marginal effects of SERVICE, BOONE, IMPORT, PCM, and CAPITAL are

found to be statistically significant in various specifications, while HHI does not enter

statistically significantly to any specification (as shown in Table 3.5). For instance, in

specifications (2), (4), and (6), it is found that there are around 0.4 less exemption ap-

plications in service industries compared with manufacturing industries, everything else

being equal at sample means. Following specifications (1), (2), (5), and (6), it is inferred

that increased levels in both domestic competition (BOONE ) and foreign competition

(IMPORT ) are associated with less intensity in antitrust immunity seeking behavior.

Elsewhere, capital intensity (CAPITAL), which is a proxy for entry barriers, is associ-

ated with a statistically-significant increased level of antitrust immunity seeking behavior
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in various specifications. The explanation might be that in these industries with high

fixed costs and an oligopolistic structure, in order to avoid the inefficiencies created by

unfettered competition, firms might have sought antitrust immunity. One should also

remember that, among the antitrust immunity seekers, there were some “cartels” with

large amounts of investments facing overcapacity problems.

As to price-cost margins as another imperfect measure of competition, we see that

PCM enters statistically significantly to all specifications in which it has been included,

which implies that undertakings were involved in antitrust immunity seeking behavior

at higher levels in industries where price-cost margins are higher on average.

3.5. Conclusion

In a world where antitrust laws regulate the economic environment, firms have constantly

been seeking ways to circumvent the constraints that are imposed by the laws. One ob-

vious way of bypassing competition laws is getting antitrust immunity via exemption

applications. Carlton and Picker (2007) argue that an industry subject to the antitrust

laws might seek antitrust immunity from those laws for one of the two following reasons.

The industry might want to abstain from inefficiencies created by antitrust laws. Al-

ternatively, the industry might want to bypass the restrictions of the antitrust laws and

want to carry out anti-competitive conduct such as cartelization in order to reap profits.

Following the introduction of the new Competition Act of 1998, undertakings were

allowed to apply for exemption for agreements that were already in existence and that

had begun in the era of cartel paradise under the former Economic Competition Act

in the Netherlands. More specifically, firms were allowed to request exemption from

Article 6 Mw of the Competition Act via Article 17 Mw (which was later repealed).

The current study has examined the determinants of this type of antitrust immunity

seeking behavior at the industry level in the Netherlands. Thus, we have searched for

the industry conditions under which firms are more likely to avoid the antitrust laws.

More formally, we have estimated an econometric specification where the exemption

application counts in a given industry are regressed on a set of industry characteristics

in a negative binomial regression setting.
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Our findings suggest that market structure and the level of competition are impor-

tant determinants of antitrust immunity seeking behavior. There were more exemption

applications in less competitive industries. On the other hand, we could not find sys-

tematic evidence for the impact of the degree of interaction and asymmetry on antitrust

immunity seeking behavior in the Netherlands, even though we had legitimate reasons

to believe that they had significant impact. Finally, we could not detect any effect of

market demand growth and profitability on exemption application counts.

Using the data on exemption requests provides insights about the concerted practices

in the Netherlands-a country once known as cartel paradise-seeing as several antitrust

prosecutions took place in industries in which there had been exemption applications.26

Even though not all of the exemption requests were anticompetitive by nature and most

firms want to abide by the new competition law, there were more exemption requests in

less competitive industries. More specifically, the results reveal that in industries where

entry barriers were high, there was a higher level of antitrust immunity seeking behavior.

Moreover, industries with higher degree of market power engaged in a higher number of

exemption applications. Combining all those results together, it is seen that there were

more exemption requests in industries that had the characteristics of less competition,

higher entry barriers, and more market power, which points to such industries experi-

encing a higher likelihood of coordinated actions, as proposed by economic literature.

These results imply that antitrust authorities should have been more vigilant of indus-

tries where exemption requests were relatively high, if their aim was to follow a more

active, rather than a reactive, policy.

26Interview with Dr. Ron Kemp, Senior Member of Staff, Office of the Chief Economist, Netherlands

Competition Authority (Sept. 28, 2010).
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3.6. Tables

Table 3.1: The Distribution of Provisions in the Horizontal Agreements of which Details

were published by the MEA in 1989

The Provision(s) in the Horizontal Agreement Percentages

Joint tendering with no other provisions 24 %

Joint tendering + Conditions criteria 4 %

Joint tendering + Exclusivity clauses 7 %

Price fixing with no other provisions 4 %

Price fixing + Market sharing 17 %

Price fixing + Production, sales or marketing quotas 14 %

Price fixing + Conditions criteria 12 %

Price fixing + Exclusivity clauses 8 %

Price fixing + Centralized purchasing and sales agencies 8 %

Table 3.2: Summary Statistics

Manufacturing Services All

Obs. Mean Std. Dev. Obs. Mean Std. Dev. Obs. Mean Std. Dev.

NR EXEMPTION 115 0.4087 1.5833 105 1.9238 4.0232 220 1.1318 3.0931

COCOMPET 87 0.0680 0.0969 85 0.0562 0.0942 172 0.0622 0.0954

BOONE 102 10.0747 6.0363 32 6.9916 7.2903 134 9.3384 6.4652

PATENT 86 0.1157 0.1122 82 0.0992 0.1047 168 0.1076 0.1086

CAPITAL 97 0.0628 0.0314 32 0.0633 0.0839 129 0.0630 0.0494

ADVERTISING 96 0.0148 0.0173 32 0.0167 0.0264 128 0.0153 0.0198

GROWTH 94 0.1451 0.7660 32 0.0747 0.3169 126 0.1272 0.6800

INFOTRADE 87 0.1179 0.1215 85 0.0640 0.0833 172 0.0913 0.1075

ROS 97 0.0419 0.1089 32 0.2365 1.0476 129 0.0901 0.5309

IMPORT 80 0.5041 0.2342 57 0.0930 0.1345 137 0.3330 0.2841

PCM 97 0.0046 0.0907 30 0.3497 0.3512 127 0.0861 0.2373

HHI 97 0.1608 0.1893 32 0.0584 0.0606 129 0.1354 0.1724
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Table 3.3: Correlation Matrix

SERVICE COCOMPET BOONE PATENT CAPITAL ADVERTISING

SERVICE 1

COCOMPET -0.2467 1

BOONE -0.4746 0.0712 1

PATENT -0.2130 0.0172 -0.0548 1

CAPITAL 0.1646 -0.1411 0.2160 -0.1177 1

ADVERTISING 0.1698 -0.0165 0.0368 -0.1503 0.3184 1

GROWTH -0.0587 -0.2228 -0.1314 0.1184 -0.4918 -0.2258

INFOTRADE -0.1824 0.4794 -0.1264 0.1967 -0.0841 -0.0086

ROS 0.1360 0.0150 -0.4763 0.0512 -0.8300 -0.2531

IMPORT -0.6338 0.1606 0.2006 0.2605 -0.1908 -0.2236

PCM 0.7957 -0.2351 -0.5521 -0.1232 -0.1102 0.1036

HHI -0.1975 0.2025 0.1559 0.1585 0.0610 0.0736

INFOTRADE ROS IMPORT PCM HHI

SERVICE

COCOMPET

BOONE

PATENT

CAPITAL

ADVERTISING

GROWTH

INFOTRADE 1

ROS 0.0644 1

IMPORT 0.1262 -0.0809 1

PCM -0.1306 0.3964 -0.4995 1

HHI 0.0523 -0.0981 0.2036 -0.2585 1
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Table 3.4: Negative Binomial Regression Results for the Determinants of Exemption

Counts

NR EXEMPTION (1) (2) (3) (4) (5) (6)

CONSTANT 0.3073 -0.2880 -1.9467 -1.8308** -0.0120 -0.3292

(1.6498) (1.0936) (1.3117) (0.9164) (1.5662) (1.0902)

The Measures of Competition and Market Structure

SERVICE -1.1321 -4.2525** -0.0450 -3.3744** -1.1616 -4.0948**

(1.0029) (1.7587) (0.7216) (1.6154) (0.9471) (1.6527)

BOONE -0.1588** (0.0724) (0.0834) (0.0751)

(0.0798) (0.0724) (0.0834) (0.0751)

IMPORT -2.8358** -2.7123** -1.6451 -1.8085 -2.3053* -2.4286*

(1.3288) (1.2506) (1.2287) (1.1720) (1.3326) (1.2665)

HHI -3.3715 -2.1629 -2.9549 -2.1795

(3.9378) (3.0571) (3.2296) (2.6218)

PCM 5.8078*** 6.4209*** 5.4925***

(2.2280) (2.3817) (2.0995)

CAPITAL 15.5661 17.8566** 17.7606 13.2662** 18.7872 18.4862**

(12.4804) (7.5584) (11.8071) (6.2303) (13.1203) (7.7365)

The Measures of Degree of Interaction

COCOMPET 2.4967 5.1422 3.1303 4.3604 3.8504 5.7141

(5.8412) (4.7340) (4.7437) (4.1038) (5.8907) (4.6613)

INFOTRADE 2.8856 1.8293 3.6488 3.5096 2.6443 1.8645

(3.6925) (2.5467) (3.6519) (2.3838) (3.8528) (2.6201)

The Measures of Asymmetry

ADVERTISING -0.6032 -2.4780 7.7590 4.3650 2.3278 -0.2826

(9.4663) (8.6057) (9.2024) (9.0147) (9.3949) (8.7832)

PATENT -3.2342 -4.1251* -1.8268 -3.2965 -3.3012 -4.2668*

(2.5166) (2.1627) (2.3608) (2.0583) (2.7964) (2.2985)

The Measures of Market Demand Growth and Profitability

GROWTH -0.5057 1.5321 -0.9265 1.9425 -0.5081 1.9922

(1.7859) (2.5231) (2.0205) (2.7300) (1.9142) (2.6290)

ROS 0.6142 1.3552* 0.8225

(0.8048) (0.7155) (0.8157)

Overdispersion Parameter

α 2.8543 2.6196 2.7545 2.5065 2.7264 2.4963

(1.1584) (1.0604) (1.2969) (1.0533) (1.1497) (1.0078)

Observations 91 90 91 90 91 90

Log-Likelihood -67.92 -62.66 -68.91 -63.52 -67.53 -62.46

Prob>Chi2 0.000 0.000 0.000 0.000 0.000 0.001

Akaike 159.85 149.33 161.82 151.04 161.06 150.92

Notes: *: Significant at 10 % level, **: significant at 5 % ***: significant at 1 % level; z-statistics

are based on robust standard errors in parentheses.
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Table 3.5: Marginal Effects of Unit Changes in Covariates on the Expected Number of

Exemption Counts Evaluated at the Sample Means

(1) (2) (3) (4) (5) (6)

The Measures of Competition and Market Structure

SERVICE -0.2038 -0.4058*** -0.0122 -0.3731*** -0.2014 -0.3859***

(0.1414) (0.1538) (0.1921) (0.1436) (0.1289) (0.1372)

BOONE -0.0391* -0.0269* -0.0362* -0.0261*

(0.0214) (0.0159) (0.0216) (0.0161)

IMPORT -0.6990** -0.5496** -0.4511 -0.3982* -0.5509* -0.4816**

(0.3239) (0.2439) (0.3163) (0.2486) (0.3071) (0.2416)

HHI -0.9245 -0.4762 -0.7062 -0.4322

(1.0377) (0.6632) (0.7854) (0.5313)

PCM 1.1768** 1.4136** 1.0893**

(0.5061) (0.5856) (0.4417)

CAPITAL 3.8371 3.6181** 4.8698 2.9207** 4.4898 3.6662**

(3.2530) (1.5622) (3.6478) (1.4246) (3.3383) (1.5836)

The Measures of Degree of Interaction

COCOMPET 0.6154 1.0419 0.8583 0.9600 0.9202 1.1332

(1.4458) (0.9186) (1.2977) (0.8842) (1.4096) (0.8923)

INFOTRADE 0.7113 0.3707 1.0005 0.7727 0.6319 0.3698

(0.8928) (0.5148) (1.0944) (0.5677) (0.9078) (0.5185)

The Measures of Asymmetry

ADVERTISING -0.1487 -0.5021 2.1275 0.9610 0.5563 -0.0561

(2.3408) (1.7654) (2.3503) (1.9281) (2.2216) (1.7441)

PATENT -0.7972 -0.8358* -0.5009 -0.7258 -0.7889 -0.8462*

(0.6551) (0.4903) (0.6977) (0.5014) (0.7004) (0.5065)

The Measures of Market Demand Growth and Profitability

GROWTH -0.1247 0.3104 -0.2540 0.4277 -0.1214 0.3951

(0.4418) (0.4980) (0.5455) (0.5995) (0.4559) (0.5128)

ROS 0.1514 0.3716 0.1966

(0.2053) (0.2292) (0.2022)

Notes: *: Significant at 10 % level, **: significant at 5 % ***: significant at 1 % level; z-statistics

are based on robust standard errors in parentheses.
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Chapter 4

Individual Exemption Applications

and Their Assessment: Lessons

from the Competition Law Change

in the Netherlands during the

1990s

4.1. Introduction

In pursuit of achieving greater profits or avoiding inefficiencies, firms occasionally need

to interact with each other and coordinate their actions. However, this is a difficult if

not illegal task in a world where competition laws with the aim of protecting effective

competition in the market regulate the economic environment and restrict the agree-

ments among firms. Accordingly, firms have constantly been looking for ways to abstain

from the constraints that are imposed by the laws. One obvious way of bypassing the

constraints while staying within the limits of competition law is to obtain an exemption

via exemption requests. Competition authorities have been flooded with exemption re-

quests so long as the laws allowed them to confer exemptions. They have either granted

exemptions under specific conditions or have declined those applications.

The face value of any exemption request contains a plausible-like plea such as effi-

ciency or ruinous competition argument. Nevertheless, an antitrust law-exempt agree-

ment may have restrictive elements. Plus, it may have unintended anti-competitive

effects by allowing firms to learn about each others’ conduct, which enables them to

synchronize business strategies and engage in tacit collusion even after the exemption is

expired. The duty of a competition policymaker with a certain dosage of discretion is
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then to ponder the possible positive and negative impact of the agreement that is the

subject of an exemption application and to decide whether the relevant agreement is

pro-competitive or not.

In Europe, up until May 1, 2004, firms could ask for individual exemptions from

certain agreements and practices if they had met four cumulative conditions laid down

in Article 81(3) of the Treaty establishing the European Community (TEC),27 which

are: (1) the agreement must contribute to improving the production or distribution of

goods or contribute to promoting technical or economic progress, (2) consumers must

receive a fair share of the resulting benefits, (3) the restrictions must be indispensable

to the attainment of these objectives, and finally (4) the agreement must not afford the

parties the possibility of eliminating competition in respect of a substantial part of the

products in question. As of May 1, 2004, the Commission’s exclusive authorization is

annulled by Regulation 1/2003.28 Prior to the annulment by Regulation 1/2003, one

country in Europe -the Netherlands, which was famous for its “cartels”- used individual

exemptions to provide legal certainty during a period when national competition policy

was radically changed. An institutional change that allowed firms to ask for exemption

from the provisions of competition law took place in the Netherlands during the late

1990s. Following the introduction of the Competition Act of 1998 (Mededingingswet),

undertakings were allowed to apply for exemption for agreements that were already in

existence and that had begun in the era of “cartel paradise”, which prevailed under the

superseded Economic Competition Act of 1956 (Wet Economische Mededinging). More

specifically, firms were allowed to request exemption from Article 6 Mw via Article 17

Mw (which was later repealed) of the Dutch Competition Act for their agreements that

improved production/distribution or stimulated economic or technical progress, and, of

which reasonable portion of the benefits accrued to consumers. The reaction was that

the Netherlands Competition Authority (NMa) was swarmed with exemption requests.

The assessment of these exemption requests by the NMa literally took years (until 2004).

Based on its assessments, the NMa: (i) rejected the request and banned the agreement

because the agreement was anti-competitive, or (ii) granted exemption after altering or

27Treaty for the Functioning of the European Union art. 101, Mar. 25, 1957, O.J. (C 115) 47 (EC).

Note the new references for the EC Treaty, which are now called the “Treaty for the Functioning of the

European Union” (TFEU). The new Article 101 TFEU is the old Article 81 (ex Article 85) EC Treaty.
28Council Regulation 1/2003, 2003 O.J. (L 1) 1 (EC).
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reformulating the initial agreements by the firms involved, or (iii) reached the decision

that the Competition Act is not applicable, or (iv) granted exemption since the agreement

is pro-competitive.

The determinants of exemption applications were analyzed and modeled in an early

paper by Brouwer and Ozbugday (2011). In this paper I provide informative summary

statistics on the concerted practices covered by the exemption applications, and I exam-

ine how those exemption applications are assessed. More specifically, I analyze which

concerted practices are more likely to be seen as more pro-competitive conditional on

exemption application. In doing so, I classify the agreements based on the decisions of

the NMa and estimate an ordered choice model.

To begin with the descriptive statistics, among the agreements in the exemption ap-

plications, we come across a number of “hardcore cartels” such as market sharing or joint

bidding agreements, and “hardcore vertical restraints” such as resale price maintenance.

More than one third of “hardcore cartel” agreements are in the construction industry,

which is characterized by a long history of cartelization. Elsewhere, more than one third

of“hardcore vertical restraints”take place in health care industry, where vertical relations

are important features of the market. On the other hand, there are also a great number

of agreements which are not in conflict with the new legislation which illustrates, accord-

ing to van Sinderen and Kemp (2008), that firms were not well-aware of the content of

the new legislation.

As to the extent of the agreements, a great majority of them is at firm level, while con-

ditions in the remaining agreements are imposed by industry associations. Not surpris-

ingly, the mean number of firms covered by an agreement at industry level is much bigger

than the mean number of firms in the remaining agreements. Furthermore, horizontal

agreements at industry association level are also more resilient compared to horizontal

agreements at firm level and vertical agreements. Finally, the scale of an agreement

measured in total annual turnover of the firms covered by the agreement is much smaller

for vertical agreements.

The econometric results suggest that horizontal agreements are more likely to be

perceived as pro-competitive in comparison to vertical agreements. When considered

in the context of historical background, this finding is not surprising. Back then, there

was already a well-established group (block) exemptions regime, the majority of which
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dealt with certain types of vertical restrictions (Waller (1992), p. 64), and in which legal

exemption was based on the self-assessment conducted by undertakings (Marcos and

Graells (2010), p. 188). Since the early 1980’s, companies and their advisors were used

to streamlining their vertical agreements to bring them in line with the group exemp-

tions; the great majority of agreements were, for reasons of legal security, adapted to

avoid any hard core restrictions that could endanger the benefit of the block exemptions.

Individual applications for vertical agreements were very rare at the EU level already,

before the new Dutch Competition Act came into force. Thus, one might assume that

only borderline vertical agreements were the subject of individual exemption requests,

which explains why many of them seem problematic. That is, the individual exemp-

tion applications could be tests for more restrictive vertical agreements as to whether

they could get exemptions. Furthermore, if the NMa gives its verdict on an agreement

in later years, it is less likely that it reaches to the conclusion that the agreement is

pro-competitive. One possibility for this econometric finding is that the NMa cleared

strictly anti-competitive and strictly pro-competitive cases very soon, but it had to allo-

cate huge amount of resources and time to “grey” anti-competitive agreements. Stated

differently, the complexity of the cases mattered, and simple cases were dealt first. Fi-

nally, I constrain my interest to horizontal agreements and examine if the perception of

the NMa changes with various types of horizontal agreements (e.g. joint ventures, facili-

tating practices etc). The results show no difference between various types of horizontal

agreements in terms of pro-competitiveness perception.

The remainder of the paper is as follows: The next section provides a brief litera-

ture review on individual exemptions and their economic effects. Section 4.3 describes

the data used in the analysis and illustrates the empirical strategy and specification.

The econometric results are presented in Section 4.4. Finally, Section 4.5 discusses the

findings and concludes.

4.2. Individual Exemptions and Their Economic Effects

In Europe, up until May 1, 2004, firms could ask for individual exemptions from cer-

tain agreements and practices if they had met four cumulative conditions laid down in
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Article 81(3) of the TEC, which are: (1) the agreement must contribute to improving

the production or distribution of goods or contribute to promoting technical or economic

progress, (2) consumers must receive a fair share of the resulting benefits, (3) the re-

strictions must be indispensable to the attainment of these objectives, and finally (4)

the agreement must not afford the parties the possibility of eliminating competition in

respect of a substantial part of the products in question. Parties with an agreement

that allegedly satisfied the cumulative conditions must have notified their agreements in

order to be eligible to receive an exemption under Article 81(3) of the TEC. According

to Geradin (2002) this notification system provided the EC with a huge amount of in-

formation while ensuring legal certainty for undertakings. However, as the EC received

hundreds of notifications every year, it adopted a number of measures to reduce the

administrative overload. For instance, the EC issued block exemptions, which created

exemptions for categories of agreements and exempted such agreements from notification

and review.

Gerber (1994) claims that the European Community’s competition law has been

“special” in the sense that its primary objective has not been to harvest the common

benefits of competition such as lower prices and technological progress but to achieve the

specific goal of European market integration. The availability of individual exemptions

has been one of the most important elements of the European Community’s competition

law to support that objective of market integration. Elsewhere, Waller (1992) argues

that while individual exemptions were given to anticompetitive agreements that assisted

the community integration and the transcendence of national markets, there was also

indication of industrial policy in their applications. Exemptions were employed to reduce

capacity in certain industrial sectors,29 maintain employment,30 keep oil supplies during

the energy crisis,31 and support the competitiveness of European Community producers

relative to outside producers32 (Waller, 1992: 63)33.

In theoretical economic literature, studies on exemptions have been scarce. Neven

29Synthetic Fibers II, 1984 O.J. (L 207) 17, 22-4.
30Metro SB-Grossmarkte GmbH v. Commission (SABA I), 26/76, 1977 E.C.R. 1875, 1916-17.
31International Energy Agency, 1983 O.1. (L 376) 30, 35.
32Ansac, 1991 O.J. (L 152) 54.
33For the legal procedures of obtaining exemptions in the US, the reader can refer to Carlton and

Picker (2007). For detailed examples of exemptions in the US, the reader can also refer to Adams and

Brock (1989)
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(2001), Barros (2003) and Loss et al. (2008) studied the impact of the legal exception

regime and the notification regime on the restrictiveness of firms’ agreements under

different assumptions. On the other hand, there have been a number of empirical studies

examining the effect of exemptions in various industries. Unfortunately, to our best

knowledge, there are hardly any empirical studies focusing on the individual exemptions

in Europe. In most of the empirical studies the focus is on the US airlines industry,

where antitrust exemption is granted for coordinating joint operations such as scheduling,

pricing decisions, and forming revenue-sharing joint ventures in international markets.

As indicated by Bilotkach and Hueschelrath (2011), the general conclusion to be drawn

from these empirical studies is that the impact of antitrust immunity on market prices

is indeterminate. To cite a few, studies by Oum et al. (1996), Park and Zhang (2000),

Brueckner and Whalen (2000), Brueckner (2003), Whalen (2007), and Bilotkach (2007)

demonstrate that airline alliances enjoying immunity offer lower prices. On the other

hand, in a recent analysis of the effect of an agreement in which two airline companies,

Aloha Airlines, Inc., and Hawaiian Airlines, Inc., were allowed to coordinate on capacity

and sales targets,34 and for which antitrust exemption was given by the U.S. Department

of Transportation for the period between December 2002 and October 2003, Kamita

(2010) finds that the airline companies not only raised fares under antitrust immunity

but also enjoyed supracompetitive profits well after the immunity expired. Except for

the price effects, Bilotkach and Hueschelrath (2011) also claim that antitrust immunity

might have an effect on non-price characteristics of airline markets. They argue that

antitrust immunity can limit individual partner airlines’ network development, promote

collusion, and result in foreclosure of the interline markets to airlines from competing

alliances. In his analysis of Webb-Pomerene export cartels that had antitrust exemption,

Dick (1992) reports that these cartels were successful in raising prices in only three

commodity industries. Surprisingly, Clyde and Reitzes (1995), in their study of the U.S.

international ocean shipping industry that enjoyed antitrust immunity and a conference

system that allowed carriers to enter into pricing agreements, could not find a significant

relationship between freight rates and conference market share.

34The airline companies argued that collective action was necessary to enable them to reduce capacity

to curb their financial losses and respond to decreases in demand that had been intensified by the events

of September 11, 2001.
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Nonetheless, there is hardly any literature on the decisions made by the competition

bodies on exemption applications. The current study contributes to the existing liter-

ature in the sense that it is the first empirical study that examines the attitude of a

competition authority towards exemption applications.35 The data generating process

for our sample of multilateral practices is unique, and it is different from the data gener-

ating process for an authority detecting anti-competitive behavior or the data generating

process for leniency applications. The exemption provides both ex-ante and ex-post im-

munity to the parties involved, once it is conferred by the competition authority.

4.3. Data and Empirical Strategy

4.3.1. Construction of the Dataset

This section describes the construction of the data set for this study. The main con-

stituents of the data are based on confidential exemption requests filed in the time

period of 1998-2003. A total of 346 cases were read, and this represents a great majority

of exemption requests examined by the Netherlands Competition Authority during this

period. Each case file was carefully read in order to classify the type of agreements. The

classification of these agreements in the dataset can be seen in 4.1. 145 of the agreements

are horizontal agreements, whereas the remaining 201 are vertical agreements. Among

horizontal agreements we can see a number of “hardcore cartels” such as market sharing

or joint bidding agreements. 19 cases consist of a joint production agreement. There

are also some agreements that enable firms to use their buyer power: 16 cases consist

of joint bargaining/procurement agreements. Interestingly, 37 agreements consist of fa-

cilitating practices36 such as information exchange or common use of a database among

competitors. As to vertical agreements, a great majority of them consists of non-price

vertical restraints.

Nonetheless, the information provided in the cases is not very detailed. The officers

35There is also another strand of the economic literature on ex post evaluations by competition

authorities, which focus on merger clearance decisions and decisions on abusive and converted practices

(e.g. Khemani and Shapiro (1993), Davies et al. (1999), Bergman et al. (2005), Carree et al. (2010),

Gual and Mas (2011)).
36See Buccirossi (2008) for an extensive treatment of facilitating practices in economics literature.
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at the NMa recorded data on a small number of features of the planned cooperation: the

number of firms involved, the total sales of all firms involved, the beginning date of the

agreement, and the code of the industry in which firms participating in the agreement

are operating. The descriptive statistics on these data can be found in Table 4.2. The

mean number of firms covered by a horizontal agreement at industry association level

is about 1,522 whereas the average number of firms covered by a vertical agreement

is about 660. As to the length of the agreements, horizontal agreements at industry

association level are more resilient compared to horizontal agreements at firm level and

vertical agreements: the duration between the beginning date of agreement and decision

year is about 12 years on average, while it is 8.5 years for horizontal agreements at firm

level and 4.7 years for vertical agreements. Finally, scale of an agreement measured in

total annual turnover of the firms covered by the agreement is much smaller for vertical

agreements (65.64 million EUR per agreement on average).

I also provide summary statistics on strictly anti-competitive agreements for which

exemption is denied in tables 4.3 and 4.4. More than one third of these agreements are

in the construction industry, which is characterized by a long history of cartelization.

The median (mean) number of participants in an anti-competitive horizontal agreement

is 5 (42), while it is 408 (651) in the case of an anti-competitive agreement reached by

means of an industry association. Elsewhere the average duration for a horizontal anti-

competitive agreement is 10.43 years. There are some cartels that last even decades: the

maximum duration for the anti-competitive horizontal agreements is 53 years. These fig-

ures show that the Dutch cartels in the exemption applications were much more resilient

compared to the international cartels surveyed in Levenstein and Suslow (2006).

Furthermore, summary statistics on anti-competitive vertical agreements reveal valu-

able information about these agreements. More than one third of these agreements take

place in health care industry, which is well-known for vertical agreements. The number

of participants in these vertical agreements ranges from 2 to a couple of thousands. The

average number of firms involved is 403 while the median is 113. Finally, the vertical

agreements in the sample are as resilient as horizontal agreements: average duration is

about 9 years for anti-competitive vertical agreements in the sample.

As to agreements that were conferred exemption, we do not see a clear pattern for the

industries in which exemption-receiving firms were operating. Furthermore, the average
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time period during which these multilateral restrictive practices were exempted from

competition law was 5.39 years.

Before proceeding with the empirical analysis, it should be mentioned that some

forms of agreements are excluded from the analysis. For instance, agreements consisting

of non-compete clause are excluded from the analysis due to the low number of observa-

tions. Elsewhere market sharing, price-fixing, joint bidding and resale price maintenance

agreements are excluded from the analysis, as the decisions on these agreements follow a

more deterministic pattern: these types of agreements had already been declared illegal

owing to the changes in the former Economic Competition Act in 1993 and 1994,37 and

there is little room for these types of agreements to receive exemption.

4.3.2. Construction of the Variables and Empirical Strategy

The NMa had four different options after assessing an exemption application: it could

either (i) reject the request and ban the agreement because the agreement was anti-

competitive, or (ii) grant exemption after altering or reformulating the initial agree-

ments by the firms involved, or (iii) reach the decision that the Competition Act is not

applicable, or (iv) grant exemption since the agreement is pro-competitive. Based on

the level of pro-competitiveness, the outcomes of these different decisions can be ranked

in the following way: PRO-COMPETITIVENESS = 1 if exemption is denied due to

strict anti-competitive nature of the agreement (Reject), PRO-COMPETITIVENESS

= 2 if an agreements is adapted due to its semi-anti-competitive nature (Adapt), PRO-

COMPETITIVENESS = 3 if the Competition Act is not applicable for a given agreement

(Not Applicable), and PRO-COMPETITIVENESS = 4 if exemption is granted thanks

to pro-competitive nature of a given agreement (Exempt).

A possible objection to the ranking above might be that adapted agreements are

more pro-competitive than agreements for which the Competition Act is not applicable.

However, this objection becomes obsolete if one takes the fact that the perception of the

NMa for those adapted agreements was not very positive into account. Indeed, in the eyes

of the former head of the NMa, those adapted agreements were simply“cleared cartels”.38

Therefore, it seems appropriate to consider adapted agreements as less pro-competitive

37See Brouwer and Ozbugday (2011) for more institutional details.
38http://www.trouw.nl/tr/nl/5009/Archief/archief/article/detail/2791911/2002/12/23/Nederland-

is-kartelland-af.dhtml [last access on 24 July 2011].
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than agreements for which the Competition Act is not applicable, and given the various

options available to the NMa, it appears natural to model the decision-making process

as an ordered choice model.

In what follows, the empirical model I will employ is an ordered choice model with

the following basic specification:

PRO − COMPETITIV ENESS∗
i = β1HORIZONTALi

+ β2(BEGINNINGDATE < 1994)i + β3DECISIONY EAR1998i

+ β4DECISIONY EAR1999i + β5DECISIONY EAR2000i

+ β6DECISIONY EAR2001i + β7DECISIONY EAR2002i

+ β8DECISIONY EAR2003i + Ψ + εi (4.1)

where i denotes the agreement, and ε is the unobserved error term. β’s are regression

parameters to be estimated. Ψ is a vector of industry fixed effects. Instead of the unob-

served latent variable; say, the pro-competitiveness perception, PRO-COMPETITIVENESS∗,

I observe the ordered variable PRO-COMPETITIVENESS. HORIZONTAL is a dummy

variable which is equal to 1 if the concerning agreement is a horizontal agreement, or equal

to 0 if the concerning agreement is a vertical agreement. BEGINNING DATE < 1994

indicates that the beginning date of the agreement is before 1994, which corresponds to

the per se prohibition of certain concerted practices under the former Economic Compe-

tition Act. This variable is included to control for the possibility that the NMa considers

the agreements of which start is prior to the per se prohibition as anti-competitive.

Elsewhere, DECISION YEAR 1998 - DECISION YEAR 2003 are dummy variables to

indicate the year when the NMa reached its final verdict on an exemption application.

Having estimated the specification above, I then constrain my interest to horizontal

agreements, and examine if the perception of the NMa changes with various types of

horizontal agreements. I estimate the regression equation below in an ordered choice

setting:
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PRO − COMPETITIV ENESS∗
i = γ1FACILITATINGPRACTICEi

+ γ2JOINTV ENTUREi + γ3JOINTPRODUCTIONi

+ γ4OTHERNON − PRICEHORIZONTALi

+ γ5JOINTBARGAININGi + γ6(BEGINNINGDATE < 1994)i

+ γ7DECISIONY EAR1998i + γ8DECISIONY EAR1999i

+ γ9DECISIONY EAR2000i + γ10DECISIONY EAR2001i

+ γ11DECISIONY EAR2002i + γ12DECISIONY EAR2003i

+ Ψ + υi (4.2)

where i denotes the agreement, and υ is the unobserved error term. γ’s are regression

parameters to be estimated. Ψ is a vector of industry fixed effects. I define 4 types of

horizontal agreements in the current analysis: FACILITATING PRACTICE is a dummy

variable if indicating whether the concerning agreement is a facilitating practice such as

information exchange. JOINT VENTURE indicates if the concerning agreement con-

sists of a joint venture between firms. JOINT PRODUCTION is a dummy variable

indicating whether the concerning agreement is a joint production agreement. JOINT

BARGAINING is a dummy variable for agreements in which firms coordinate to econo-

mize on their costs when buying or bargaining on inputs. Finally, OTHER NON-PRICE

HORIZONTAL is a category for the remaining non-price horizontal agreements such as

joint operations. The definitions of all these variables are summarized in Table 4.5.

Ordered choice model is a generalization of the binary choice model to J > 2 alter-

natives, j = 1,...,J. In general, for a J-alternative ordered model, it is defined

yi = j if αj−1 < y∗i ≤ αj (4.3)

where the cut-off points are α0 = −∞ and αJ =∞. Then,
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Pr[yi = j] = Pr[αj−1 < y∗i ≤ αj]

= Pr[αj−1 < x
′

iβ + εi ≤ αj]

= Pr[αj−1 − x
′

iβ < εi ≤ αj − x
′

iβ]

= F (αj − x
′

iβ)− F (αj−1 − x
′

iβ) (4.4)

where xi is the matrix of explanatory variables and F is the cumulative distribution

function (cdf ) of the error term εi. The regression parameters β and the (J-1) threshold

parameters, which are α1, α2 and α3 (4 - 1 = 3) in our case, are obtained by maximizing

the following log-likelihood function:

L(β) =
N∑
i=1

J∑
j=1

1(yi = j)ln[Pr(yi = j)|xi] (4.5)

For the ordered logit model ε is logistic distributed with F (Z) = eZ

1+eZ
. Furthermore,

the above formulation requires that we need some normalization of location due to the

identification problem. Here we set β0 = 0 as can be seen from the specification above

that does not include an intercept term.

The sign of the parameters β can be seen as determining whether or not the latent

variable y∗i increases with covariates. As to marginal effects in the probabilities, they

can be calculated as follows:

∂Pr[yi = j]

∂xi
= [F

′
(αj−1 − x

′

iβ)− F ′(αj − x
′

iβ)]β (4.6)

where F
′

is the derivative of F . This implies that unlike in the binary choice model

the sign of the marginal effect is, in general, not equal to the sign of β. In general, not

only the magnitude but also the sign of the marginal effect depends on the value of x
′
iβ.

Having introduced the methodology and data, I present the results in the next section.

4.4. Results

The results obtained using the first specification and the variables defined above with four

categories of outcomes are displayed in Table 4.6. One should note that the sign of the
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ordered choice regression parameters can be promptly considered as determining whether

the latent variable, the pro-competitiveness perception (PRO-COMPETITIVENESS∗),

increases with the explanatory variables. If the regression parameter is positive, then an

increase in the relevant explanatory variable certainly decreases the probability of being

in the lowest category (Reject) and raises the probability of being in the highest category

(Exempt).

To begin with, the explanatory variables explain about one fourth of the variability

in the exemption data according to pseudo R-squared value (0.24). Indeed, this is a quite

high figure when evaluated in the current context. Elsewhere, the threshold parameters

seem to be statistically significantly different from each other (except the 2nd cut-off

point), which justifies the categorization used in the current analysis.

As can be seen from Table 4.6, the latent pro-competitiveness perception is increas-

ing with horizontal agreements, since HORIZONTAL has a positive and statistically

significant (at 1 % level) coefficient. This implies that horizontal agreements are more

likely to be perceived as pro-competitive in comparison to vertical agreements. The

variable BEGINNING DATE < 1994 enter negatively and statistically insignificantly

to the regression equation suggesting that the beginning of an agreement has no effect

on the perception of pro-competitiveness by the NMa. Last but not the least; we see

that the coefficients on the year dummies are negative and mostly significant at various

significance levels. Interestingly, the magnitudes of the coefficients are bigger for later

years. This suggests that everything else equal, the NMa is more likely to consider an

agreement as anti-competitive as the duration of reaching a verdict increases.

Table 4.7 displays marginal effects of the covariates on probabilities for observing

a specific decision. The probability of getting an exemption is 15 percent higher for

horizontal agreements, while vertical agreements are more likely to be rejected for an

exemption (30 percent higher). Furthermore, the first column of Table 4.7 indicates that

the probability of getting a rejection is higher if the decision is reached in later years.

Having examined horizontal and vertical agreements together, I then constrain my

interest to horizontal agreements, and examine if the perception of the NMa changes

with various types of horizontal agreements. The results obtained using the second spec-

ification and the variables defined above with four categories of outcomes are displayed

in Table 4.8. Joint bargaining or procurement agreements (JOINT BARGAINING) is
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left as the base group for horizontal agreements. The results indicate that there is not

a difference between the pro-competitiveness of various horizontal agreements: the coef-

ficients on all the horizontal agreements included are statistically insignificant. Finally,

Table 4.9 displays marginal effects of the covariates on probabilities for observing a spe-

cific decision for horizontal agreements. As can be seen from the table, the probability

of getting an exemption or a rejection does not vary with the type of the horizontal

agreements.

One should be extra cautious when interpreting these results. There may be selection

bias of which main potential source is that the exemption applications received by the

NMa might have been distorted by different evaluations of applicants on the NMa’s deci-

sion rule on assessment of requests. Stated more precisely, firms with various agreements

might not have applied for an exemption, depending on their perceptions of the likeli-

hood of the agreements not satisfying the conditions stated in the law. This basically

means that the likelihood function employed to estimate the coefficients should be stated

as conditional upon exemption application. Nonetheless, the correction of any selection

bias under this setting would require additional information about the firms which chose

not to apply for an exemption for their concerted practices. Such information would be

extremely difficult if not possible to obtain.

4.5. Discussion and Concluding Remarks

One of the most distinctive features of the European competition law was the avail-

ability of individual exemptions to agreements or concerted practices which restricted

competition, but nevertheless served the generals interests of the European Community.

However, established by Regulation 17/62, the individual exemption regime was dis-

mantled by Regulation 1/2003 in an attempt to modernize the European Union (EU)

competition law. Prior to the annulment, one country in Europe -the Netherlands, which

was famous for its “cartels”- used individual exemptions to provide legal certainty dur-

ing a period when national competition policy was radically changed. More specifically,

when the Netherlands changed its competition policy and implemented the new Com-

petition Act in an attempt to leave the image of “cartel paradise” behind and conform
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to the European competition rules, the law allowed undertakings to apply for exemption

for agreements that were already in existence and that had begun in the era of “car-

tel paradise”, which prevailed under the superseded Economic Competition Act of 1956

(Wet Economische Mededinging). The reaction was that the NMa was swarmed with

exemption requests. This was a unique experiment and differed from other exemption

or leniency applications in the sense that the exemption provided both ex ante and ex

post immunity. Firms that were detected to have engaged in strictly anti-competitive

agreements were not prosecuted. In like manner, firms with pro-competitive agreements

were immune from prosecution for the next couple of years.

In this paper, I provide informative summary statistics on the concerted practices

covered by the exemption applications and examine how those exemption applications

are assessed. I analyze which concerted practices are more likely to be seen as pro-

competitive. In doing so, I classify the agreements based on pro-competitiveness and

estimate an ordered choice model.

To start with the summary statistics, among the agreements in the exemption appli-

cations, we see a number of “hardcore cartels” such as market sharing or joint bidding

agreements, and “hardcore vertical restraints” such as resale price maintenance. More

than one third of “hardcore cartel” agreements are in the construction industry, which is

characterized by a long history of cartelization. Elsewhere, more than one third of “hard-

core vertical restraints” take place in health care industry. On the other hand, there are

also a great number of agreements which are not in conflict with the new legislation.

A great majority of the agreements is at firm level, while conditions in the remaining

agreements are imposed by industry associations. Expectedly, the mean number of firms

covered by an agreement at industry level is much bigger than the mean number of firms

in the remaining agreements. Besides, horizontal agreements at industry association

level are also more resilient compared to horizontal agreements at firm level and vertical

agreements. Finally, the scale of an agreement measured in total annual turnover of the

firms covered by the agreement is much smaller for vertical agreements.

The ordered choice model estimates suggest that horizontal agreements are more

likely to be perceived as pro-competitive in comparison to vertical agreements. When

considered in the context of historical background, this finding is not surprising. Back

then, there was already a well-established group (block) exemptions regime, the major-
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ity of which dealt with certain types of vertical restrictions (Waller (1992), p. 64), and

in which legal exemption was based on the self-assessment conducted by undertakings

(Marcos and Graells (2010), p. 188). Since the early 1980’s, companies and their ad-

visors were used to streamlining their vertical agreements to bring them in line with

the group exemptions; the great majority of agreements were, for reasons of legal secu-

rity, adapted to avoid any hard core restrictions that could endanger the benefit of the

block exemptions. Individual applications for vertical agreements were very rare at the

EU level already, before the new Dutch Competition Act came into force. Thus, one

might assume that only borderline vertical agreements were the subject of individual

exemption requests, which explains why many of them seem problematic. That is, the

individual exemption applications could be tests for more restrictive vertical agreements

as to whether they could get exemptions.

Furthermore, if the NMa gives its verdict on an agreement in later years, it is less likely

that it will reach to the conclusion that the agreement is pro-competitive. One possibility

for this econometric finding is that the NMa cleared strictly anti-competitive and strictly

pro-competitive cases very soon, but it had to allocate huge amount of resources and

time to “grey” anti-competitive agreements. Stated differently, the complexity of the

cases mattered, and simple cases were dealt first.

The main limitation of the paper originates from incomplete data. The data on

agreements do not involve information about many aspects of agreements such as market

shares, relevant market etc., which would reveal more interesting findings.

This policy experiment has important policy implications and lessons for a country

experiencing a radical shift in the implementation of competition policy. The appli-

cations provided the NMa, which was a newly-established enforcement agency, with a

huge amount of information about various concerted practices while the exemptions (or

needlessness of the exemptions) guaranteed legal certainty for undertakings that were

exposed to a new system. To give an example, thanks to the exemption applications,

the competition policy-makers in the Netherlands could learn a lot about vertical re-

straints toward which there are a lot of inconsistencies (Lafontaine and Slade (2008), p.

398). Likewise, the policy-makers could gain insights about concerted practices such as

facilitating practices which are considered to be a “grey area” in competition policy.

Finally, this policy experiment also shows that it is crucial to provide exhaustive
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information on law and changes within them in order to refrain from adaptation costs.

The NMa received hundreds of needless exemption applications of which assessment had

huge amounts of administrative and opportunity costs.
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4.6. Tables

Table 4.1: Classification of the Agreements in the Dataset

Horizontal agreements Number of cases

Allocation of quotas 1

Market sharing 4

Price/tariff/fee setting 6

Joint bidding 10

Non-compete clause 1

Minimum discount rate 2

Joint production 19

Joint venture 10

Joint bargaining/procurement 16

Facilitating practices (information exchange, common use of a database etc) 37

Other non-price horizontal agreement (joint operations, partnerships etc) 39

TOTAL 145

Vertical agreements Number of cases

Resale price maintenance 10

Exclusive distribution/sales 5

Franchise agreement 4

Non-price vertical restraint 182

TOTAL 201
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Table 4.2: Summary Statistics I

Observations Mean Median Minimum Maximum

Horizontal agreements at firm level

Number of Firms 107 31.24 6 2 370

Turnover 107 1,066.55 36.30 0.02 48,781.40

Duration 111 8.54 4 0 63

Rejected 31 - - - -

Adapted 11 - - - -

Not Applicable 48 - - - -

Exemption 22 - - - -

Horizontal agreements at industry association level

Number of Firms 31 1,521.61 261 8 7,210

Turnover 29 2,657.50 133.87 0.03 50,369.60

Duration 33 11.79 7 2 72

Rejected 3 - - - -

Adapted 1 - - - -

Not Applicable 27 - - - -

Exemption 2 - - - -

Vertical agreements

Number of Firms 175 659.31 87 2 13,540

Turnover 148 65.64 8.75 0.05 1,238.82

Duration 200 4.70 4 0 50

Rejected 27 - - - -

Adapted 150 - - - -

Not Applicable 22 - - - -

Exemption 2 - - - -

Notes: Number of Firms: Number of firms covered by the agreement; Turnover: Sum of the

annual turnover of the firms covered by the agreement (in million EUR); Duration: Duration be-

tween beginning date of agreement and decision year (in years); Rejected: Number of agreements

for which exemption is rejected; Adapted: Number of agreements which are adapted; Not Appli-

cable: Number of agreements for which competition act is not applicable; Exemption: Number of

agreements for which exemption is given.
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Table 4.3: Summary Statistics II

Decision: Reject Observations Mean Median Minimum Maximum

Horizontal agreements at firm level

Number of Firms 26 41.85 5 2 370

Turnover 28 822.60 77.28 0.27 5,977.81

Duration 30 10.43 4 0 53

Horizontal agreements at industry association level

Number of Firms 3 651 408 45 1500

Turnover 3 1,369.08 476.47 0.52 3,630.24

Duration 3 8.33 5 2 18

Vertical agreements

Number of Firms 24 402.88 112.50 2 2428

Turnover 25 130.93 16.33 0.05 834.96

Duration 27 9.37 5 2 50

Decision: Adapt Observations Mean Median Minimum Maximum

Horizontal agreements at firm level

Number of Firms 10 9.20 5 2 40

Turnover 11 138.89 22.78 1.82 492.84

Duration 11 8 5 3 25

Horizontal agreements at industry association level

Number of Firms 1 450 450 450 450

Turnover 1 998.32 998.32 998.32 998.32

Duration 1 7 7 7 7

Vertical agreements

Number of Firms 127 670.92 79 2 13540

Turnover 100 28.98 4.04 0.09 576.70

Duration 149 3.65 4 1 17

Notes: Number of Firms: Number of firms covered by the agreement; Turnover: Sum of the

annual turnover of the firms covered by the agreement (in million EUR); Duration: Duration

between beginning date of agreement and decision year (in years).
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Table 4.4: Summary Statistics III

Decision: Not Applicable Observations Mean Median Minimum Maximum

Horizontal agreements at firm level

Number of Firms 45 28.07 6 2 150

Turnover 45 134.92 21.85 0.02 1,743.88

Duration 48 8.15 2.50 0 63

Horizontal agreements at industry association level

Number of Firms 25 1,784.16 261 8 7,210.00

Turnover 23 808.58 113.45 0.03 9,075.60

Duration 27 12.56 7 2 72

Vertical agreements

Number of Firms 22 796.45 110 2 5000

Turnover 21 108.06 22.86 1.36 488.00

Duration 22 5.82 5 1 19

Decision: Exempt Observations Mean Median Minimum Maximum

Horizontal agreements at firm level

Number of Firms 22 24.95 5.50 2 313

Turnover 19 4,277.89 24.96 0.31 48,781.40

Duration 22 7.09 4.50 0 43

Horizontal agreements at industry association level

Number of Firms 2 81.50 81.50 31 132

Turnover 2 26,682.28 26,682.28 2,994.95 50,369.60

Duration 2 9 9 8 10

Vertical agreements

Number of Firms 2 1,490.50 2,006.06 72 2909

Turnover 2 636.84 851.34 34.85 1,238.82

Duration 2 7.50 2.12 6 9

Notes: Number of Firms: Number of firms covered by the agreement; Turnover: Sum of the

annual turnover of the firms covered by the agreement (in million EUR); Duration: Duration

between beginning date of agreement and decision year (in years).
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Table 4.5: Definitions of the Variables

PRO-COMPETITIVENESS = 4 if the NMa granted exemption since the agreement

is pro-competitive,

= 3 if the NMa reached the decision that the Compe-

tition Act is not applicable

= 2 if the NMa granted exemption after altering or

reformulating the initial agreements by the firms in-

volved

= 1 if the NMa rejected the request and banned

the agreement because the agreement was anti-

competitive.

HORIZONTAL = 1 if the concerning agreement is a horizontal agree-

ment, = 0 if it is a vertical agreement.

FACILITATING PRACTICE = 1 if the concerning agreement is a facilitating prac-

tice such as information exchange.

JOINT VENTURE = 1 if the concerning agreement consists of a joint

venture between firms.

JOINT PRODUCTION = 1 if the concerning agreement is a joint production

agreement.

JOINT BARGAINING = 1 if the concerning agreement is a joint bargaining

or procurement agreement.

OTHER NON-PRICE HORIZONTAL = 1 if the concerning agreement is a non-price hori-

zontal agreement such as joint operations.

BEGINNING DATE < 1994 = 1 if the beginning date of agreement is before the

per se prohibition of certain concerted practices under

the former Economic Competition Act.

DECISION YEAR 1998 = 1 if NMa made its final decision in 1998.

DECISION YEAR 1999 = 1 if NMa made its final decision in 1999.

DECISION YEAR 2000 = 1 if NMa made its final decision in 2000.

DECISION YEAR 2001 = 1 if NMa made its final decision in 2001.

DECISION YEAR 2002 = 1 if NMa made its final decision in 2002.

INDUSTRY-FIXED EFFECTS a set of dummies indicating industries in which firms

participating in an agreement operate.
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Table 4.6: Ordered Logit Model for All Types of Agreements

Dependent Variable: PRO-COMPETITIVENESS

HORIZONTAL 3.2652***

(0.477)

BEGINNING DATE < 1994 -0.0517

(0.363)

DECISION YEAR 1998 -1.0742

(0.844)

DECISION YEAR 1999 -1.2120*

(0.723)

DECISION YEAR 2000 -1.7310**

(0.768)

DECISION YEAR 2001 -1.9036**

(0.808)

DECISION YEAR 2002 -1.9644**

(0.916)

INDUSTRY DUMMIES YES

Cut-off Points

1st cut-off point -2.9743**

(1.071)

2nd cut-off point 0.2837

(1.062)

3rd cut-off point 3.7400***

(1.119)

Observations 312

Pseudo R2 0.24

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; z-

statistics are based on standard errors in parentheses; JOINT BARGAINING is left as the base

group for horizontal agreements; DECISION YEAR 2003 is left as the base group for decision years.
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Table 4.7: Marginal Effects of the Covariates for the Assessment of All Types of Agree-

ments

Reject Adapt Not Applicable Exempt

HORIZONTAL -0.2962*** -0.1652*** 0.3132*** 0.1483***

(0.055) (0.051) (0.049) (0.027)

BEGINNING DATE < 1994 0.0047 0.0026 -0.0050 -0.0023

(0.033) (0.018) (0.035) (0.017)

DECISION YEAR 1998 0.0975 0.0544 -0.1030 -0.0488

(0.078) (0.045) (0.081) (0.039)

DECISION YEAR 1999 0.1100* 0.0613 -0.1162* -0.0550*

(0.067) (0.040) (0.069) (0.033)

DECISION YEAR 2000 0.1570** 0.0876** -0.1660** -0.0786**

(0.072) (0.044) (0.073) (0.036)

DECISION YEAR 2001 0.1727** 0.0963** -0.1826** -0.0864**

(0.077) (0.047) (0.077) (0.038)

DECISION YEAR 2002 0.1782** 0.0994* -0.1884** -0.0892**

(0.086) (0.052) (0.087) (0.043)

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; z-

statistics are based on standard errors in parentheses; JOINT BARGAINING is left as the base

group for horizontal agreements; DECISION YEAR 2003 is left as the base group for decision years.
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Table 4.8: Ordered Logit Model for Horizontal Agreements

Dependent Variable: PRO-COMPETITIVENESS

FACILITATING PRACTICE -0.1064

(0.849)

JOINT VENTURE -0.3333

(1.197)

JOINT PRODUCTION -1.3448

(1.081)

OTHER NON-PRICE HORIZONTAL 0.9273

(1.010)

BEGINNING DATE < 1994 -1.1718**

(0.527)

DECISION YEAR 1998 -1.4749

(1.121)

DECISION YEAR 1999 -1.9826**

(0.985)

DECISION YEAR 2000 -1.7648*

(1.034)

DECISION YEAR 2001 -2.2916**

(1.131)

DECISION YEAR 2002 -2.3782**

(1.119)

INDUSTRY DUMMIES YES

Cut-off Points

1st cut-off point -5.7763***

(1.370)

2nd cut-off point -5.0011***

(1.331)

3rd cut-off point -0.4886

(1.260))

Observations 115

Pseudo R2 0.30

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; z-

statistics are based on standard errors in parentheses; JOINT BARGAINING is left as the base

group for horizontal agreements; DECISION YEAR 2003 is left as the base group for decision years.
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Table 4.9: Marginal Effects of the Covariates for the Assessment of Horizontal Agree-

ments

Reject Adapt Not Applicable Exempt

FACILITATING PRACTICE 0.0090 0.0038 -0.0049 -0.0079

(0.072) (0.030) (0.039) (0.063)

JOINT VENTURE 0.0281 0.0120 -0.0153 -0.0248

(0.101) (0.043) (0.056) (0.089)

JOINT PRODUCTION 0.1135 0.0484 -0.0618 -0.1001

(0.089) (0.040) (0.052) (0.084)

OTHER NON-PRICE HORIZONTAL -0.0783 -0.0334 0.0426 0.0690

(0.086) (0.038) (0.052) (0.075)

BEGINNING DATE < 1994 0.0989** 0.0422** -0.0538 -0.0872**

(0.047) (0.022) (0.036) (0.042)

DECISION YEAR 1998 0.1245 0.0531 -0.0678 -0.1098

(0.093) (0.043) (0.057) (0.088)

DECISION YEAR 1999 0.1674** 0.0713* -0.0911 -0.1476*

(0.081) (0.040) (0.057) (0.081)

DECISION YEAR 2000 0.1490* 0.0635 -0.0811 -0.1314

(0.086) (0.041) (0.057) (0.082)

DECISION YEAR 2001 0.1935** 0.0824** -0.1053 -0.1706*

(0.096) (0.046) (0.067) (0.092)

DECISION YEAR 2002 0.2008** 0.0856** -0.1093 -0.1771**

(0.093) (0.048) (0.070) (0.090)

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; z-

statistics are based on standard errors in parentheses; JOINT BARGAINING is left as the base

group for horizontal agreements; DECISION YEAR 2003 is left as the base group for decision years.
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Chapter 5

Strategic Networks, Competition

Law and Propensity to Patent: A

Nonlinear Longitudinal Analysis

at Firm Level39

5.1. Introduction

Due to lack of more appropriate data, patents have been widely used as indicators of

innovation. However, as indicated by Brouwer and Kleinknecht (1999), an important

concept that raises questions concerning the validity of patents as innovation indicators

is what Scherer (1965), Scherer (1983) has called the propensity to patent. Scherer (1983)

observe that there is considerable variation across industries in number of patents per

unit of R&D. This simple observation is later econometrically shown by Arundel and

Kabla (1998) who show that the propensity to patent on innovation differs considerably

across sectors. Furthermore, Levin et al. (1987) reveal that patents are not the most

important means to maintain knowledge. These findings are later confirmed by Brouwer

and Kleinknecht (1999) who also find that “keeping qualified people in the firm” ranked

higher than patenting. All these suggest that patents might be a problematic innovation

indicator.40

In our exploration of the propensity to patent, we chiefly wish to examine the role of

strategic networks. In doing so, we need a measure of the innovation process. Therefore,

we focus on firms indicating to have engaged in innovation activities. We investigate

if there are statistical correlations between using strategic networks for innovation pur-

39This chapter is an improved version of Ozbugday and Brouwer (2012b).
40See Brouwer et al. (2002) for an extensive review of innovation indicators.
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poses and the propensity to patent. Apart from vertical and horizontal networks, we also

incorporate networks with official institutions such as governmental agencies and trade

associations in our study. We estimate nonlinear panel data models for patent applica-

tion equations separately for the Dutch manufacturing and services (non-manufacturing)

firms using data during the period 1993-2007. Furthermore, the relevant time period also

allows us to estimate the impact of policy changes aiming at fostering competition on

patent applications. To be more precise, we also investigate the impact of the transition

from the old Economic Competition Act of 1956 (WEM: Wet Economische Mededing-

ing), which was based on the so-called “abuse system”, to the new Competition Act

(Mededingingswet), which was based on “prohibition system”,41 on the propensity to

patent.

The econometric results suggest that vertical strategic networks and networks with

official institutions are important to small and medium sized Dutch firms’ propensity to

patent. Elsewhere the impact of the transition from the old Economic Competition Act

to the new Competition Act on the propensity to apply for patents has been strong and

negative for both manufacturing and services firms.

The structure of the paper is as follows: Section 5.2 provides a very brief review of

the relevant literature on strategic networks. Section 5.3 discusses the empirical strategy

and describes the data. Section 5.4 presents the results. Finally, section 5.5 contains

discussion of the results and concluding remarks.

5.2. Strategic Networks

Firms are generally constrained by a lack of intellectual and financial resources with

respect to their innovation efforts. As a solution to this binding constraint, the use of

strategic networks to leverage resources for innovation is a ubiquitous phenomenon.

In its most general form, strategic networks refer to the relationships an enterprise

forms with its customers, suppliers, distributors and competitors (Chetty and Wilson

(2003), p. 63). These strategic networks can further be classified as vertical and hori-

zontal networks, the former concerning the relationships with customers, suppliers, and

41For a comprehensive survey on the evolution of competition policies in the Netherlands during the

last two decades, the reader might refer to Brouwer and Ozbugday (2011).

60



Strategic Networks

distributors while the latter pertaining to those formed with rivals. Strategic networks

are of particular importance to small and medium sized firms, as very few of them

can internalize intellectual and financial functions that are necessary for successful in-

novations. These networks can leverage resource bases of firms’ with respect to their

innovation behavior in a number of ways. For instance, vertical networks can provide

intellectual input to upstream firms by providing feedback on the performance of the

products in the value chain. This feedback can further be utilized in product or pro-

cess innovations or cost reductions. Elsewhere rival firms in horizontal networks might

provide complementary financial resources for innovation. Nonetheless, in order to iden-

tify the association between strategic networks and innovation, one should distinguish

between input and output measures of innovation. For input measures of innovation,

establishing a link is more difficult. For example, consider two competing firms that

are cooperating for a specific innovation project. Their individual innovation intensity

or R&D expenditures might decrease as a result of this cooperation thanks to a cost-

sharing mechanism between them. Alternatively, those two firms might also spend more

on innovation, as the dynamic interaction between the two incentivizes them to innovate.

On the other hand, for output measures of innovation the relationship is clearer. We

would expect a positive relationship between strategic networks and the propensity to

produce innovation output. Last but not the least, one should bear in mind that using

strategic networks might be not only a determinant but also an outcome of innovation

behavior. For example, firms might employ strategic networks when their propensity to

innovate is relatively high. Therefore, one should be extra cautious in interpreting the

results from a study on the link between strategic networks and innovation behavior.

In this section, we specifically focus on the link between strategic networks and in-

novation. In doing so, we exclude full-scale mergers, joint ventures and alike, each of

which is on its own a research subject. Furthermore, we do not consider the studies

analyzing the complementarities or spillovers arising from R&D efforts within a specific

region either.42

To date, the empirical studies examining the direct role of strategic networks on

innovation has been scarce. In a study of U.S. scientific instrument companies located

in New York State, MacPherson (1997) finds support for external linkages boosting

42For an extensive survey of those excluded studies, the reader might refer to Ozman (2008).
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innovation. Likewise, in their study of a sample of about 1,300 U.K. manufacturing

firms, Love and Roper (1999) find that network intensity has a positive impact on the

number of innovations. Using survey data on Australian firms, Rogers (2004) finds

that small manufacturing firms display a positive association between networking and

innovation. Finally, in a very recent paper Kleinknecht and Reinders (2012) find that

collaboration with universities increases the propensity to patent, while collaboration

with other partners does not.

Having provided a short overview, we discuss the empirical strategy and describe the

data in the next subsection.

5.3. Modeling Propensity of Dutch Firms to Patent: Data and Empirical

Strategy

We use the Dutch section of Community Innovation Survey (CIS). CIS is a European

harmonized questionnaire, held every two years, containing questions about innovative

activities in companies. The survey also covers a number of firm characteristics. Since

the survey is conducted in every two years, we interpolate the data for the uneven years.

In the current study, we focus on firms indicating to have engaged in innovation

activities, and employ the following specification to evaluate the correlations between

the change in the competition law and strategic networks, and the propensity to patent:

PATENTit = γ0 + γ1LAWi,t−s + γ2COSUPPLIERi,t−s + γ3COBUY ERi,t−s

+ γ4COGOV ERNi,t−s + γ5COCOMPETi,t−s + γ6INFOTRADEi,t−s

+ γ7DISTANCE FRONTIERi,t−s + γ8SUBSIDYi,t−s

+ γ9LOG NR EMPLOY EEi,t−s + γ10FT RD PERSONNELi,t−s

+ γ11LABORi,t−s + γ12DGNPi,t−s +
∑

mj +
∑

αj + υit (5.1)

where i denotes firms, t denotes years, j denotes industries, s indicates time lags (since

applying for a patent requires some time), α’s are unobserved firm-specific effects, m’s are

industry dummies, υ’s are unobserved error terms, and γ’s are regression parameters to be

estimated. The dependent variable is a binary variable, PATENT, indicating if the firm
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has made at least one patent application. We are aware of that this measure is imperfect

in the sense that a firm with 1 patent application and a firm with 100 patent applications

are given equal weights. Furthermore, this variable does not reveal the quality of the

innovations either. Unfortunately, more informative measures on innovation such as the

number of patent counts are not disclosed in the survey, and hence we have to employ

this imperfect measure.

In estimation equation 5.1, the dependent variable, patent application, is a binary

variable. Therefore, we consider a panel data logit model with random effects where αi

follows a normal distribution with mean 0 and variance σ2
α. In this model we observe

patent applications,yit, where:

yit = 1 if y∗it > 0 or yit = 0 if y∗it ≤ 0 (5.2)

and y∗it is the latent variable, which is the firm’s relative propensity to apply for at

least one patent.

Finally, it should be noted that the random effects logit model is estimated using

the method of maximum likelihood and the estimation requires univariate numerical

integration employing Gauss-Hermite quadrature.

Having explained the estimation strategy, we now introduce the explanatory variables

for each specification. In the CIS survey, firms are asked whether they cooperate with

other stakeholders with respect to their innovation efforts. In what follows, we classify

these strategic collaborations under three different categories: vertical networks, hori-

zontal networks, and networks with official institutions. To begin with vertical networks,

COSUPPLIER is a dichotomous variable indicating cooperation with suppliers for in-

novation. As a second variable for vertical networks, COBUYER indicates cooperation

with customers for innovation efforts. As a proxy for strategic horizontal networks, we

include a dummy variable, COCOMPET, which is equal to 1 for firms reporting coop-

eration with their competitors for innovation and 0 otherwise. Finally, as measures of

networks with official institutions, we include two indicator variables, COGOVERN and

INFOTRADE, the former indicating collaboration with governmental agencies for inno-

vation, and the latter showing the usage of trade associations as information resources

for innovation activities.

63



Chapter 5: Strategic Networks, Competition Law and Propensity to Patent

Elsewhere LAW is an indicator variable that is equal to 1 if the firm operates under

the Competition Act and 0 if the firm operates under the superseded Economic Com-

petition Act. Furthermore, we also include a range of traditional control variables in

our estimation equation. First, we consider the distance to the technological frontier,

DISTANCE FRONTIER, i.e. the technology giving the highest possible level of output

given the input. Brouwer and van der Wiel (2010) argue that the larger the distance is,

the further firms lie behind the frontier, which is associated with a greater potential of

productivity growth through technology transfers within an industry. Second, as a proxy

for R&D subsidies aiming at fostering innovation by reducing the innovation costs and

helping to internalize externalities, we include SUBSIDY, which is constructed based on

the question in the CIS whether or not the firm receives a subsidy for its innovation activ-

ities. Third, as a proxy for the firm size, we include LOG NR EMPLOYEE, which is the

natural logarithms of the number of employees employed by the firm. Fourth, we include

labor productivity, LABOR, that is defined as gross value added per employee. Fifth, we

include the full time R&D personnel employed by the firm, FT RD PERSONNEL, as a

proxy for human capital accumulation for innovation. Last, we incorporate the change

in real Gross Domestic Product (DGDP) as a crude proxy for an increase in market

demand and a control for macro conditions.

Table 5.1 presents a summary of the definitions of these variables and Table 5.2 dis-

plays the descriptive statistics for the dependent and explanatory variables separately

for manufacturing and services firms. A quick scan of the table suggests that the average

ratio of firms with at least one patent application is higher in manufacturing industries

compared to services industries. Strategic vertical networks are slightly more commonly

used by manufacturing firms relative to services firms. On the other hand, the use of

strategic horizontal networks is more common in services industries. Besides, collab-

oration with governmental agencies for innovation is slightly higher in manufacturing

industries.

As to the control variables, the ratio of subsidy-receiving firms is much higher in

manufacturing industries. On the other hand, the productivity is three times higher for

services firms compared to manufacturing firms. Finally, manufacturing firms seem to

employ more full time R&D personnel in comparison to services firms.
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5.4. Empirical Results

Earlier studies such as Rogers (2004) use cross-sectional regressions to analyze the link

between networks and patent applications. In this study we estimate nonlinear panel

data models to account for unobserved firm heterogeneity. The results from panel data

logit models with random effects estimations are presented in Table 5.3.

Since application for patents require some time lag, we include the lagged values

of the explanatory variables. The second and third columns display the results for

manufacturing and services firms, respectively. The output at the bottom part of the

table shows that the standard deviation of the random effects αi, σα, is statistically

significantly different from zero. Furthermore, the fraction of the total variance that is

due to the unobserved random effects αi, ρ, is around 0.90 and 0.85 for manufacturing and

services firms, respectively, implying that there is considerable unobserved heterogeneity.

Finally, the coefficients of the variables and their signs indicate that there is coefficient

heterogeneity, as the associations between the dependent variable and the independent

variables vary across manufacturing and services firms.

5.4.1. Manufacturing Firms

The empirical results on the strategic vertical networks indicate that there is a positive

and statistically significant (at 5 % level) association between reporting cooperation with

buyers for innovation (COBUYER) and the latent variable of the propensity to apply for

patents. However, there is no precise statistical link between collaboration with suppliers

and the propensity to apply for patents: the coefficient on COSUPPLIER is negative

and statistically insignificant.

Albeit being statistically insignificant, the coefficient on COCOMPET is positive

suggesting that there is no clear relationship between involving in strategic horizontal

networks for innovation and the propensity to apply for patents. Elsewhere the coeffi-

cient on INFOTRADE is positive and statistically significant at 5 % level: there is a

positive association between the propensity to apply for patents and using trade associ-

ations as information resources for innovation. On the other hand, the dummy variable

for reporting cooperation with governmental agencies (COGOVERN ) enters negatively

albeit statistically insignificantly to the regression equation.
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Interestingly, the transition from the old Economic Competition Act to the new

Competition Act (LAW ) has a negative and statistically significant (at 5 % level) impact

on the propensity to apply for patents for manufacturing firms. This finding indicates

that manufacturing firms prefer secrecy over revealing knowledge via patents when the

competitive pressure is increased. As to the control variables, both the natural logarithm

of the number of employees (LOG NR EMPLOYEE ) and the full time R&D personnel

(FT RD PERSONNEL) enter positively and statistically significantly (at 5 % and 1 %

levels, respectively) to the estimation equation, which suggests that larger firms have a

greater probability to seek patent protection in manufacturing industries. Finally, the

estimates on remaining control variables (except DGDP) are statistically insignificant.

5.4.2. Services Firms

Stunningly, albeit being statistically insignificant, the coefficients on the strategic net-

works variables (both vertical and horizontal) are positive. Likewise, there is an impre-

cise link between using trade associations as information resources for innovation and the

propensity to apply for patents, as the coefficient on INFOTRADE is positive and statis-

tically insignificant. On the other hand, there is a positive association between reporting

cooperation with governmental agencies for innovation and the propensity to apply for

patents: the variable COGOVERN enters positively and statistically significantly (at 5

% level) to the regression equation.

Similar to the case of manufacturing firms, the transition from the old Economic

Competition Act to the new Competition Act (LAW ) has a negative and highly sta-

tistically significant (at 1 % level) impact on the propensity to apply for patents. This

confirms that services firms prefer secrecy over revealing knowledge via patents when the

competition is tightened, too. Turning to the control variables, the natural logarithm of

the number of employees (LOG NR EMPLOYEE ) enters negatively and hardly statis-

tically significantly (at 10 % level) to the estimation equation. This shows that smaller

firms have a greater probability to seek patent protection in services industries. Further-

more, the full time R&D personnel is a strong predictor of the propensity to apply for

patents: the coefficient on FT RD PERSONNEL is positive and statistically significant

at 1 % level. Finally, the estimates on remaining control variables (except DGDP) are

statistically insignificant.

66



Discussion and Conclusion

5.5. Discussion and Conclusion

Even though case studies of strategic cooperation for innovation are extremely impor-

tant in comprehending innovation, there is also need to complement these studies with

empirical analyses of large samples. This type of research reveals important messages for

policymakers and interested stakeholders. As a representative of those research papers,

this study provides an empirical analysis of the statistical associations between using

strategic networks for innovation and propensity to innovate using a representative sam-

ple of Dutch firms during the period 1993-2007. Furthermore, the relevant time period

also allows us to estimate the impact of policy changes aiming at fostering competition

on patent application behavior. Accordingly, we examine the relationships between in-

volving in strategic networks and propensity to patent, and tightening competition policy

and propensity to patent. In order to do that, we estimate nonlinear panel data models

separately for manufacturing and services firms.

First, looking at the analysis of the propensity to apply for patents, we see that

for manufacturing firms the higher level of cooperation with buyers, the more likely

to apply for a patent. Likewise, using trade associations as information resources for

innovation is related to the higher probability of patent applications for manufacturing

firms. As to services firms, there is no meaningful and precise relationship between

strategic networks and the propensity to apply for patents. On the other hand, we

reveal a positive relationship between reporting cooperation with governmental agencies

for innovation and the propensity to apply for patents.

Overall, this study concludes that strategic networks are important to the propensity

to patent. Our results on strategic networks have implications for policymakers who

are concerned about small and medium sized firms, very few of which can internalize

intellectual and financial functions that are necessary for successful innovations. For

instance, if policymakers are keen on small and medium sized services firms’ to become

more willing to patent their innovations or produce intellectual property, collaboration

with governmental agencies should be promoted.

Having interpreted the results on the role of strategic networks on innovation, we now

turn to the impact of tightening competition policy on the propensity to patent. The

impact of the transition from the old Economic Competition Act to the new Competi-
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tion Act on the propensity to apply for patents has been strong and negative for both

manufacturing and services firms. This suggests that firms prefer secrecy over revealing

their innovations via patents when competition policy is tightened.

Of course there are limitations in the current analysis. A firm with 1 patent appli-

cation and a firm with 100 patent applications are given equal weights. We can only

identify the impact of the change in the competition law in the sense that innovative

firms changed their behavior of application for at least one patent following the imple-

mentation of the new Act.
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5.6. Tables

Table 5.1: Definitions of the Variables

Dependent Variable

PATENT = 1 if the firm has made at least one patent

application, 0 otherwise.

Vertical Networks

COSUPPLIER = 1 if the firm reports cooperation with sup-

pliers for innovation, 0 otherwise.

COBUYER = 1 if the firm reports cooperation with buyers

for innovation, 0 otherwise.

Horizontal Networks

COCOMPET = 1 if the firm reports cooperation with com-

petitor firms for innovation, 0 otherwise.

Networks with Official Institutions

INFOTRADE = 1 if the firm uses trade associations as infor-

mation resources for innovation, 0 otherwise.

COGOVERN = 1 if the firm reports cooperation with gov-

ernmental agencies for innovation, 0 other-

wise.

Competition Policy Change

LAW = 1 if the firm operates under the recent Com-

petition Act, 0 if the firm operates under the

superseded Economic Competition Act.

Control Variables

DISTANCE FRONTIER The distance to the technological frontier as

an index.

SUBSIDY = 1 if the firm receives a subsidy for its inno-

vation activities, 0 otherwise.

LOG NR EMPLOYEE The natural logarithms of the number of em-

ployees employed by the firm.

LABOR Labor productivity that is defined as gross

value added per employee.

FT RD PERSONNEL The full time R&D personnel employed by the

firm.

DGDP The change in real Gross Domestic Product

(GDP).
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Table 5.2: Descriptive Statistics

Manufacturing Services

Mean Std. Dev. Mean Std. Dev.

Dependent Variable

PATENT 0.2857 0.0081 0.2191 0.0089

Vertical Networks

COSUPPLIER 0.3154 0.0083 0.2669 0.0094

COBUYER 0.2886 0.0081 0.2222 0.0089

Horizontal Networks

COCOMPET 0.1397 0.0062 0.1830 0.0083

Networks with Official Institutions

INFOTRADE 0.3515 0.0087 0.3651 0.0104

COGOVERN 0.1906 0.0071 0.1405 0.0074

Competition Policy Change

LAW 0.6349 0.0089 0.6233 0.0106

Control Variables

DISTANCE FRONTIER 0.7049 0.0099 0.5419 0.0061

SUBSIDY 0.6150 0.0088 0.3259 0.0101

LOG NR EMPLOYEE 4.7499 0.0192 4.7126 0.0290

LABOR 60.7289 0.7669 199.9001 17.7003

FT RD PERSONNEL 0.9693 0.0284 0.2897 0.0357

DGDP 2.9434 0.0255 3.0553 0.0281
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Table 5.3: Random Effects Logit Model Estimation for Patent Application

PATENT Manufacturing Services

Vertical Networks

COSUPPLIER (-1) -0.1592 0.7477

(0.375) (0.478)

COBUYER (-1) 1.0417** 0.8290

(0.379) (0.526)

Horizontal Networks

COCOMPET (-1) 0.2280 0.0734

(0.403) (0.556)

Networks with Official Institutions

INFOTRADE (-1) 0.7155** 0.1510

(0.267) (0.357)

COGOVERN (-1) -0.2196 1.7105**

(0.380) (0.617)

Competition Policy Change

LAW (-1) -0.4726** -3.1036***

(0.222) (0.335)

Control Variables

DISTANCE FRONTIER (-1) 0.0981 -0.0515

(0.198) (0.813)

SUBSIDY (-1) 0.1940 -0.0840

(0.283) (0.388)

LOG NR EMPLOYEE (-1) 0.5483** -0.2792*

(0.208) (0.170)

LABOR (-1) -0.0004 -0.0002

(0.003) (0.002)

FT RD PERSONNEL (-1) 1.3781*** 0.8916***

(0.129) (0.133)

DGDP (-1) -0.1246** 0.2447***

(0.062) (0.085)

CONSTANT -8.3992*** -2.4663**

(1.185) (1.205)

INDUSTRY FIXED EFFECTS YES YES

FIRM LEVEL RANDOM EFFECTS YES YES

σα 5.3055*** 4.3984***

(0.331) (0.346)

ρ 0.8954 0.8547

(0.012) (0.020)

Observations 3343 2244

Log-Likelihood -1322.29 -751.79

p > χ2 0.000 0.000

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; z-statistics and significance

levels are based on standard errors in parentheses.
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Chapter 6

Competition Law and Profits: A

Dynamic Panel Data Analysis for

Dutch Manufacturing Firms43

6.1. Introduction

There is increasing curiosity among competition authorities with regard to the economic

effects of competition policy and the effectiveness of enforcing the competition law. Pol-

icymakers are keen on quantifying the impact of antitrust policies. A great majority of

competition authorities focus on the effects of competition policy on consumer surplus,

since protecting consumers and maximizing consumer surplus is reckoned as a mission

statement by many competition authorities. Yet, there is another dimension of competi-

tion policy enforcement, which is on producer surplus: increased competition decreases

monopoly power and reduces price-cost margins (PCM) (controlling for other relevant

factors).

This curiosity among policymakers is even more intense in the Netherlands, since

there have been changes in the competition policy during the last 20 years. The old

Economic Competition Act of 1956 (Wet Economische Mededinging), which was based

on the so-called “abuse system”, was replaced by the new Competition Act (Mededing-

ingswet), which was based on “prohibition system”. Concurrently, the new enforcement

agency the Nederlandse Mededingingsautoriteit (NMa) was established in 1998.44

In this study we investigate the impact of the change in the competition policy

43This chapter is based on Ozbugday and Brouwer (2012a).
44The change in the competition policy does not mean that there was no competition prior to the

change in the Competition Act. Competition law was well in place before the Act entered into force on

1/1/98. For a comprehensive survey on the evolution of competition policies in the Netherlands during

the last two decades, the reader might refer to Brouwer and Ozbugday (2011).
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enforcement in the Netherlands. We hypothesize that a tougher competition policy

reduces the ability of firms in any market to collude and, consequently, the PCM will be

lower, whilst controlling for other factors that are believed to affect the PCM. In order

to test this hypothesis, we employ static and dynamic panel data estimation techniques.

6.2. Data and Empirical Specifications

We use two different sources of data. These are Production Survey and Community

Innovation Survey.

Production Survey is conducted by the Statistics Netherlands (CBS) on an annual

basis. Data from Production Survey are available for the period between 1993 and 2006.

The Production Survey is a sampled survey; only firms with more than 20 employees

are contained in the sample each year. For smaller firms, sampling fractions decrease,

and consequently smallest firms will have gaps in the data for several years. Elsewhere,

we use the Dutch section of the Community Innovation Survey, which is a European

harmonized questionnaire, held every 2 years, containing questions about innovative

activities in companies. Our innovation data cover the period 1992 to 2006. Having

juxtaposed the datasets provided by the CBS, we have obtained a sample of 3,758 firms

for which data are running from 1993 to 2006.

In this study, we try to measure if tougher competition policy enforcement has deter-

rent effects by regressing firm PCM on a dummy indicating the change in the competition

law in the Netherlands and a set of control variables. The following specification is em-

ployed to test the impact of the change in the competition law in the Netherlands:

PCMit = β0 + γPCMi,t−1 + β1LAWit + β2DGDPt + β3GROWTHit

+ β4SIZEit + β5LABORit + β6INNOV ATIONit + β7EXPORTit

+ β8CAPITALit + ϑi + εit (6.1)

where i denotes firm and t denotes year. ϑi’s are fixed and unobserved firm effects

which might be correlated with the regressors. β and γ are the regression parameters

to be estimated. The dependent variable is the PCM, which is calculated at firm level

as a share of gross profits to total sales. Gross profits are obtained by subtracting total
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wages and the costs of intermediate inputs from the value added. The lagged PCM are

included as a covariate to control for the fact that the PCM are highly persistent due to

sticky (input) prices, a fact that might otherwise obfuscate the relationship between the

introduction of the Competition Act and the firm PCM. To capture the introduction of

the new Competition Act, we include a dummy variable (LAW ), which is equal to 1 if

the firm operated under the Competition Act.

We incorporate a bunch of control variables that are considered to be associated with

the PCM in our analysis. To begin with, we include the change in real Gross Domestic

Product (DGDP) and the percentage growth of sales in the relevant market (GROWTH )

as crude proxies for the change in market and firm demand, respectively. Another vari-

able is related to the size of the firm (SIZE ), which is defined as the number of employees

employed by the firm. Elsewhere, labor productivity is proxied as the gross value added

per employee (LABOR). As to the variables controlling for differentiation, we include

innovation intensity (INNOVATION ), which is defined as innovation expenditures di-

vided by total sales. In order to control for exposure to trade we include export intensity

(EXPORT ), which is defined as the share of total exports in total sales in a given firm.

Finally, we include capital intensity (CAPITAL), defined as capital expenditures divided

by total sales. The short definitions of these variables and descriptive statistics can be

found in Table 6.1.

Herein might one argue that some of the variables mentioned above are endogenous

with respect to the PCM. We would like to note that these variables are controls, not

the covariates of interest. The variable of which impact we search for (LAW ) is purely

exogenous, since it was brought about by an institutional change. Furthermore, we

categorize the control variables (except DGDP) on the basis of their deciles in the sample,

ranging from 1 to 10. There are two reasons why we categorize the controls. First, even

though the controls might be endogenous with respect to the PCM, these classifications

based on deciles reflect exogenous firm characteristics. For instance, even though the

actual level of innovation intensity is endogenous and might depend on many variables,

it is exogenous firm characteristics that will determine whether this actual value is, say,

in the third decile. Second, this will reduce multicollinearity among several variables,

which makes identification more precise.

Equation 6.1 is a dynamic panel regression with a lagged dependent variable on
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the right-hand side. By construction, the unobserved firm effects are correlated with

the lagged dependent variable, which makes standard estimators inconsistent. Thus,

we plan to address this econometric issue under a Generalized Method of Moments

(GMM) framework following Holtz-Eakin et al. (1988) and Arellano and Bond (1991).

We consider Arellano-Bond estimation, also known as “difference GMM”, which uses

lagged independent variables as instruments after the equation has been differenced to

eliminate unobserved fixed effects. A feature of this estimator is that it requires no

autocorrelation in the errors. Having performed the estimations, we will run specification

tests to verify the absence of autocorrelation. Furthermore, in order to ensure more-

efficient estimation we will use optimal or two-step GMM in the estimation procedure.

However, the problem in this context is that standard errors for the two-step GMM

estimator might be downward biased as shown by Arellano and Bond (1991). Therefore,

we will use a bias-corrected robust estimator of the variance-covariance matrix for the

two-step GMM estimator devised by Windmeijer (2005).

6.3. Empirical Results

Table 6.2 reports the results of the estimations for the PCM. The first column in each

table (difference GMM) presents the results from the dynamic model, while the last

two display the estimation results of the static models (fixed-effects and random-effects

panel) for comparison where the lagged dependent variable is excluded. The reported

standard errors for the dynamic models have the finite sample correction developed by

Windmeijer (2005) to handle the potential finite sample bias of two-step GMM.

We would first like to draw the reader’s attention to the satisfactory results of spec-

ification tests. The tests concerning serial correlation do not reject the presence of first

order, but rejects second-order serial correlation. Furthermore, in difference GMM esti-

mates, we find that the coefficient of the lagged PCM (PCM (-1)) is highly statistically

significant (at 1% level) indicating that we should reject a static model in favor of a

dynamic model. The following points highlight the estimation results:

� The transition from the old Economic Competition Act to the new Competition

Act is associated with a statistically significant (at 1% level) decrease in the PCM
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in the static models. However, once the lagged PCM are included in the dynamic

model, both the magnitude and the statistical significance change providing no

evidence that the change in the competition law brought about lower profits: the

change in the competition act resulted in a statistically insignificant decline of 0.24

percent in the price-cost margins on average.

� Dutch manufacturing firms enjoyed higher profits when the demand was high: the

coefficients on DGDP and GROWTH are positive and statistically significant at

1% level.

� Interestingly, labor productivity is negatively linked to the PCM : the coefficient

on LABOR is negative and statistically significant at 1% level.

� Finally, capital intensity (CAPITAL) is positively and statistically significantly (at

1% level) associated with the PCM.

6.4. Concluding Remarks

One aspect of estimating the economic impact of competition policy enforcement regards

the change in producer surplus. Controlling for other relevant factors, increased compet-

itive pressures via enforcing stricter policies are expected to curb monopoly power and

joint dominance of collusive practices. An indirect way of measuring this is to investi-

gate the impact of the change in the competition law on the PCM. Our results on the

impact of the change in the competition policy enforcement in the Netherlands on the

level of firm PCM for manufacturing industries during the period 1993 to 2006 provide

no evidence that the change in the competition law brought about lower profits.
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6.5. Tables

Table 6.1: Definitions of the Variables and Summary Statistics

Variable Definition Mean Std. Dev.

PCM Price-cost margins at firm level, which is cal-

culated as a share of gross profits to total sales.

0.1200 0.0008

LAW Equal to 1 if firm operated under the Compe-

tition Act (Mededingingswet).

0.6349 0.0089

DGDP The change in real Gross Domestic Product

(GDP).

2.5891 1.4057

GROWTH The percentage growth of sales in the relevant

market.

0.0653 0.0020

SIZE The number of employees employed by firm. 181.0380 3.1657

LABOR The gross value added per employee. 0.2499 0.0011

INNOVATION Innovation expenditures divided by total sales. 0.0214 0.0004

EXPORT The share of total exports in total sales. 0.3628 0.0036

CAPITAL Capital expenditures divided by total sales. 0.0548 0.0004
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Table 6.2: Panel Data Estimations for Price-Cost Margins

Dep. Var.: PCM Difference GMM Fixed Effects Random Effects

PCM (-1) 0.1751***

(0.0448)

LAW -0.0024 -0.0078*** -0.0058***

(0.0016) (0.0013) (0.0012)

DGDP 0.0023*** 0.0030*** 0.0028***

(0.0006) (0.0004) (0.0004)

GROWTH 0.0017*** 0.0012*** 0.0024***

(0.0003) (0.0002) (0.0002)

SIZE 0.0002 -0.0003 -0.0046***

(0.0021) (0.0013) (0.0005)

LABOR -0.0138*** -0.0140*** -0.0068***

(0.0013) (0.0007) (0.0004)

INNOVATION 0.0001 -0.0001 0.0003

(0.0004) (0.0003) (0.0002)

EXPORT 0.0004 -0.0001 -0.0007**

(0.0004) (0.0004) (0.0003)

CAPITAL 0.0037*** 0.0036*** 0.0058***

(0.0010) (0.0004) (0.0003)

CONSTANT 0.1307*** 0.1673*** 0.1426***

(0.0185) (0.0114) (0.0054)

Nr. of Firms 2,047 3,758 3,758

Observations 7,332 11,721 11,721

Arellano-Bond test for AR(1) z = -8.05, p = 0.00

Arellano-Bond test for AR(2) z = 0.93, p = 0.35

Nr. Of Instruments 72

Hausman Test for the static models χ2(8) = 327.52, p = 0.000

Wald Test of Joint Significance (p-value) 0.000 0.000 0.000

Notes: GMM, Generalized Method of Moments; *, ** and *** Significant at the 10% 5% and 1%

levels, respectively; t-statistics are based on standard errors in parentheses for the static models;

z-statistics are based on Windmeijer (2005) bias-corrected robust standard errors in parentheses for

the dynamic model; the distribution of the Sargan test is not known when the disturbances are

heteroskedastic in the dynamic model. Thus, it is not calculated here.
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Chapter 7

Mandatory Quality Disclosure

and Quality Supply: Evidence

from German Hospitals45

7.1. Introduction

Quality is often said to be of higher importance in the health care industry than in any

other goods or services industry. First, albeit to some extent trivially, the impact of

the quality of the health care industry on the well-being of citizens is undisputable. In

fact, higher quality often implies also a higher chance of survival. Second, it is generally

believed that, in the health care industry, quality is the main strategic dimension in

which hospitals compete, or at least should compete, as prices in many countries are

regulated by the government and consumers do not face those prices fully due to the

presence of health care insurance.46

However, in order for quality competition to work in the hospital industry, commu-

nicating quality information to decision-makers, whether patients or their physicians, is

crucial. Indeed, health care services are examples of experience, if not credence, goods47:

patients are unable to assess ex-ante, and sometimes even ex-post, the quality of the

treatment they receive. Information on hospital quality can thus be gathered only from

previous personal experience or experience of friends, relatives and acquaintances. As

a result, a patient’s estimate of a hospital’s quality is noisy. Thus, unless objective

45This chapter is based on Filistrucchi and Ozbugday (2012). The data on hospital quality used in

this work were obtained from quality reports (2006 and 2008) produced by the hospitals according to §

137 Abs.3 Nr.4 SGB V. More information is available at www.g-ba.de.
46For early models of quality competition among hospitals see for instance Joskow (1980) and Dranove

and Satterthwaite (1992).
47See Cutler (2002).
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quality measures are reported to them, patients or their physicians cannot choose op-

timally based on quality. In markets characterized by experience or credence goods, in

the absence of external quality information, firms face lower competition.48 One possible

solution, as proposed by Brook and Kosecoff (1988), is developing credible quality mea-

sures for hospitals and publicizing the outcomes for these quality measures. As noted by

Ginsburg and Hammons (1988), “government production of information on quality may

be an important component of a competitive system.”49

For these reasons many countries, particularly those whose governments aim to in-

troduce competition in the hospital sector, have witnessed the introduction of policy

measures favoring the disclosure of quality information to patients. An example is the

UK, where in July 2010 the new coalition government issued a white paper titled “Eq-

uity and excellence: Liberating the NHS”, which was followed by public consultations.

A key idea behind the proposed reforms was that competition can be used to promote

better health outcomes.50 In this regard, patients are to be provided more freedom to

choose and more information which will help them choose. As funding will be based

on those choices, it is expected that the health care providers will have the incentive

to provide services in higher quality to attract patients. Another example is Germany.

Quality disclosure by German hospitals is mandatory by law since 2005.51 Hospitals

failing to gather and report quality data face financial penalties.52 The quality mea-

sures, relating to different modules (either procedures or diseases), are defined by the

Federal Office for Quality Assurance (Bundesgeschaftsstelle Qualitatssicherung or BQS).

The latter also decides which of the quality measures will be made public. In fact, since

January 2007 at least, some quality indicators are available to the public at websites

such as http://www.bkk-klinikfinder.de/.53 On the latter website and on similar ones,

48See Nelson (1970) for an early contributions on how limited information decreases competition in

an industry.
49Ginsburg and Hammons (1988), p. 109.
50Lyons (2010), p. 1.
51§ 137, paragraph 3, sentence 1, No. 4 SGB V.
52If a hospital reports less than 80 percent of cases (revealed through the number of respective re-

imbursed cases), payment is reduced by 150 EUR per missing case. See Busse et al. (2009) for more

details.
53Many other websites provide the same information. Among these are http://www.weisse-liste.de/,

http://www.deutsches-krankenhaus-verzeichnis.de/ and https://www.tk.de/tk/klinikfuehrer/114928.
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which can also be easily reached from the websites of most German insurance companies

(such as KKH-Allianz, HKK, DAK-Gesundheit), it is possible to search for a hospital in

a given geographic area which is active in a given medical field. As a result of the search

one gets the names and locations of the hospitals and some simplified information on

quality.54

If competition occurs in quality and communicating quality information makes the

market more competitive by informing decision-makers about the available choices, we

would expect an increase in clinical quality of hospitals following disclosure of quality

information to the public.55

Our paper tests whether it is indeed true that quality increased in German hospitals

following quality disclosure. We do so using a newly constructed dataset which contains

information extracted from the above quality reports. To our knowledge, we are the first

in the economic literature to use these data.56

Compared to similar empirical studies, we employ a much wider range of process and

output measures of clinical quality for a wider number of service areas. For instance,

Chassin (2002) analyzes the New York State Department of Health’s reporting program

and finds that deaths from cardiac surgery fell 41 percent over the first four years of

the publication of the report cards. Werner et al. (2009) examine the impact of public

reporting initiated by the Centers for Medicare and Medicaid Services (the Nursing Home

Quality Initiative), and find that both unreported and reported care improved following

the launch of public reporting. They use report card scores on the percentage of patients

who have “no pain”, “no delirium” and who enjoyed “improved walking”. Likewise Lu

(2012) reports that scores of quality measures improved after the introduction of the

Nursing Home Quality Initiative in the U.S. for the reported dimensions (“percent of

residents who need help with daily activities”, “percent of residents who spend most of

their time in beds or in chairs”, “percent of residents who lost ability to move about

54See the Appendix for more on this website.
55In fact, at least to some extent, this increase in quality could also be wasteful if it gave rise to a

medical arms’ race. See Dranove et al. (1992). We do not address the issue here. It might also lead to

a reallocation of efforts from tasks whose quality is measured and made public to tasks whose quality is

not measured or not reported. See Lu (2012). Again, we cannot address this issue with our dataset.
56For a review of the literature addressing the question of whether quality disclosure improves quality

see Dranove (2011).
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in and around their room”, “percent of residents who “lose control of their bowels or

bladders”, “percent of residents who are more depressed or anxious”).57

We first investigate whether hospital quality, measured by 24 different indicators, has

changed in 9 different service areas in Germany since the publication of quality mea-

sures.58 To our knowledge we are the first to distinguish between process and output

quality measures in this context. We then examine if this change differed across hospi-

tals depending on their organizational form (for profit, not for profit, public), on their

academic status, on their size or on their different initial performance levels in 2006.

Our results suggest that process indicators of clinical quality have increased signif-

icantly in 2008 compared to 2006. We find no significant change for hospitals with

different characteristics, including different organizational form. This result is in line

with Lu (2009) who reports that non-for-profits were as responsive as for-profits to qual-

ity disclosure following the Nursing Home Quality Initiative in the U.S. However, the

hospitals underperforming in 2006 appear to have increased their clinical quality rela-

tively more than the other hospitals. According to Dranove (2011), a similar result is

found in Chen (2008) who built a theoretical model of vertical product differentiation

and found that following Medicare’s Nursing Home Quality Initiative all nursing home

raised quality but that lower-quality nursing homes improved relative to high-quality

nursing homes.59

When instead quality is measured by outcome indicators, the changes in outcome

indicators are insignificant for more than half of the outcome quality measures in a re-

gression including all hospitals. Yet average clinical quality is estimated to have increased

for underperforming hospitals and decreased for the best performing hospitals in 2006.

We argue that the latter result, rather than to a simple reversion to the mean, may

be due to an increase in patients with higher severity diagnosis that chose better per-

forming hospitals as a result of the publication of the quality reports. Indeed, we show

that the 2006 best performing hospitals in terms of output measures witnessed an often

significant increase in the share of cases in 2008 with respect to 2006.60 Our findings

57For an extensive review of quality disclosure in health care and quality measurement see Dranove

and Zin (2010).
58For a definition of process and outcome indicators of quality and a discussion of the advantages and

disadvantages of using one versus the other, see Mant (2011).
59The result does not appear to have been published yet. So we can only cite it indirectly.
60Also for a review of the literature addressing the question of whether quality disclosure improves
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are in line with those of Werner et al. (2012) for the U.S. They found that the relation-

ship between nursing home quality on post-acute care, as reported by the Centers for

Medicare and Medicaid Services, and nursing home choice was positive and statistically

significant suggesting that patients were more likely to choose facilities with higher re-

ported post-acute care quality after public reporting was initiated. However, they found

the magnitude of the effect to be small and concluded that there was minimal consumer

response to information. A stronger response by patients to quality disclosure is reported

in Varkevisser et al. (2012) for the Netherlands. They examine the relationship between

hospital quality, as measured by publicly available quality ratings, and patient hospital

choice for angioplasty using individual claims data from a large health insurer. They

find that patients have a high propensity to choose hospitals with a good reputation,

both overall and for cardiology, and a low readmission rate after treatment for heart

failure. However, they note that since readmission rates are not adjusted for case-mix

they may not provide a correct signal of hospital quality, so that patients basing their

hospital choice on such imperfect quality information may end up making suboptimal

choices. Our results would seem instead to differ from those of Wang et al. (2010) for

Pennsylvania. They examine the impact of CABG report cards for coronary artery by-

pass graft (CABG) surgery providers’ report cards on a provider’s aggregate volume and

volume by patient severity. They find that a reduction of poor performing and unrated

surgeons’ volume but no effect on more highly rated surgeons or hospitals of any rating.

Interestingly we find that the 2006 best performing hospitals in terms of input mea-

sures witnessed a generally insignificant increase in the share of cases in 2008 with respect

to 2006. This might be due to the fact that patients (or their physicians) value more

information on output measures of quality than on input measures of quality when choos-

ing among hospitals. We believe this is not implausible. Indeed, Bundorf et al. (2009)

examine the effects of providing consumers with quality information in the context of

fertility clinics providing Assisted Reproductive Therapies (ART) in the U.S. They re-

port that clinics with higher birth rates had larger market shares after the adoption of

report cards relative to before and that clinics with a disproportionate share of young,

relatively easy-to-treat patients had lower market shares after adoption versus before.

They also found that report cards had larger effects on consumers and clinics from states

consumer choice see Dranove (2011), Section 5.3.
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with ART insurance coverage mandates. They conclude that not only consumers respond

to quality report cards when choosing among providers of ART but they also take into

account information on patient mix when evaluating clinic outcomes.

Finally, for the subset of hospitals who offer services in obstetrics, whose distance

from each other we could measure, we estimate the impact of competition on the quality

differentials between 2006 and 2008. We use the number of competitors in a certain

radius as a proxy for competitive pressure. Our results suggest that there is a signifi-

cant and positive effect of competition on the increase in quality which followed quality

disclosure. According to Dranove (2011), a similar result is found in Chen (2008) who

found that the Medicare’s Nursing Home Quality Initiative raised quality more in more

competitive markets.61 To the best of our knowledge, no other paper addressed the is-

sue. However, more generally, our findings are consistent with empirical and theoretical

studies suggesting that higher competition raises quality.62

Using national data on Medicare patients at risk for cardiac surgery, Dranove et al.

(2003) found that cardiac surgery report cards in New York and Pennsylvania led not

only to improved matching of patients with hospitals but also to selection behavior by

providers. They evaluated that, on net, this led to higher levels of resource use and to

worse health outcomes, particularly for sicker patients. They concluded that, at least

in the short run, these report cards decreased patient and social welfare. However, we

believe there is no evidence in our case that the positive effect of competition on the

quality differential is due to hospitals facing more competitive pressure rejecting more

patients with severe conditions. Indeed, if such an effect were present, we would expect

it to play a role mainly, if not only, for outcome measures of quality, as these are the ones

more likely to react to a change in the severity of patients. Our finding on the impact of

competition on the quality change is instead not affected by whether the quality measure

is a process or an output measure. This is to some extent in contrast with Bijlsma et al.

(2011) who found that competitive pressure explains the cross-sectional differences in

61See footnote 60.
62There is a substantial literature on the impact of competition on quality in health care markets, both

when the price is regulated and when it is not. Theoretical models predict that when price is regulated

and regulated price is above marginal cost, higher competition increases quality. Such a finding seems

confirmed in the empirical literature. For an early contribution see Robinson and Luft (1985). See

instead Gaynor (2006) and Gaynor and Town (2011) for a review.
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quality for process measures but not for outcome measures.

The remainder of the paper is organized as follows. Section 7.2 explains the insti-

tutional background of the health care industry in Germany. Section 7.3 provides an

overview of the dataset we use. Section 7.4 presents the empirical strategy. Section 7.5

reports the estimation results and discusses the empirical findings. Finally, Section 7.6

concludes.

7.2. The German Health Care System

As stated by Busse et al. (2009), the German health care system is dominated by its

statutory health insurance. As of 2008, this statutory health insurance scheme was

operated by over 200 rival health insurance funds. Participation in one of these funds

is compulsory for employees whose income is below a certain level (around 48,000 EUR

per year), the retired and the unemployed, and for other specific groups such as farmers

etc. Contributions are determined as a percentage of income. As of 2008, the statutory

health insurance scheme covered about 88 percent of the population. 10 percent of

the population was covered by private health insurance, with civil servants and self-

employed being the largest groups excluded from the statutory health insurance. Less

than 1 percent of the population had no insurance coverage.63

Furthermore, general practitioners have no official gatekeeper function. More gener-

ally, patients are free to choose ambulatory care physicians and hospitals if inpatient care

is needed. Ambulatory care in all expertise areas is mainly provided by physicians work-

ing individually. Insurance funds bargain with the regional associations of physicians on

a yearly basis to set aggregate payments.

There are a bit more than 1900 hospitals providing inpatient care and receiving

diagnosis-related group payments from social health insurance funds and private health

insurance companies in Germany. Following the definition of the Statistical Offices of

the Lander, three hospital types are identified in Germany: public, for-profit and non-

profit hospitals. As noted by Herr (2008), non-profit hospitals are operated by non-

63For more detailed information about the scheme, coverage and premia see the following web docu-

ment: http://www.allhealth.org/briefingmaterials/CountryProfiles-FINAL-1163.pdf [Last access on 08

August 2012.]
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profit organizations such as churches or miners’ associations. The private for-profit64

segment has been growing recently (approximately one-sixth of all beds) via takeovers

and privatization of public hospitals.65 Overall, as reported by Tiemann and Schreyogg

(2009), the total number of hospitals in Germany has fallen and an increasing number of

hospitals have been privatized over the past decade. As to the pricing system in German

hospitals, as of January 2004, a new pricing system for medical treatment has come into

force. The system is called Diagnosis Related Groups (DRG), which reads that almost

all the acute hospitals in Germany have to use fixed prices for their invoices.66

Furthermore, since 2000, the German government has introduced a range of policy

reforms such as managed care tools and structures (Reform Act of Statutory Health

Insurance 2000; Statutory Health Insurance Modernization Act 2004; Statutory Health

Insurance Competition Strengthening Act 2007). According to Schlette et al. (2009),

these reforms, inter alia, aimed at inducing competition via selective contracting among

providers and payers. However, this is a rather gradual process where health policy-

makers are guardedly supporting selective contracts while trying to sustain a system

with equal access and service quality for the insured population.67

7.3. The Dataset

The quality data is obtained from the Federal Office for Quality Assurance (Bundes-

geschaftsstelle Qualitatssicherung or BQS). The BQS currently focuses on measuring

quality in hospitals. Since 2005, quality disclosure by hospitals in standardized format is

mandatory in Germany by law68 every two years69, and hospitals failing to gather data

face financial penalties.70

The quality measures are constructed for so-called “modules” (either procedures or

64From a legal point of view, both for-profit and non-profit hospitals are private, i.e. nonpublic.
65See http://www.allhealth.org/briefingmaterials/CountryProfiles-FINAL-1163.pdf [Last access on 08

August 2012].
66For the relevant legislation in German, see Sozialgesetzbuch (SGB) Fünftes Buch (V).
67See Busse and Riesberg (2004), p. 212.
68§ 137, paragraph 3, sentence 1, No. 4 SGB V.
69The first wave of data, relating to 2006, was released in 2007.
70More precisely, if they report less than 80 percent of cases (revealed through the number of respective

reimbursed cases), payment is reduced by 150 EUR per missing case.
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diseases) by the BQS itself. Most of these measures refer to procedures such as chole-

cystectomy, hip replacement or pacemaker implantation. The original dataset collected

by the BQS includes quality information for around 200 indicators relating to 26 mod-

ules. Busse et al. (2009) state that this database is considered to be the largest database

monitoring quality in the world. The data are reported by the hospitals themselves and

mostly made public at the aggregate national level. Furthermore, hospitals, which are

labeled by the BQS as “underachiever”, are asked to explain this outcome in a nonpublic

process and, if seen necessary, requested to take measures to improve performance.

The information in this dataset can be divided into three subcategories: hospital

characteristics (such as ownership status, academic status, number of beds etc.),71 pro-

cess measures of quality (e.g. measures evaluating whether certain processes indicated

in clinical guidelines are administered) and outcome measures of quality (e.g. measures

assessing the result of medical treatment(s) provided to patients).

However, not all of the dataset is publicly available. In the 2006 and 2008 waves of the

survey only 28 and 29 indicators respectively were published in standardized reports. In

fact, most of the outcome measures are not publicly available, since the BQS has argued

that an appropriate risk adjustment would require the documentation of a variety of

concomitant diseases, and would thus lead to a an excessive burden of documentation

for hospitals.

The standardized reports are available online, which enables the public to search for

information on quality by hospital or location.72 In addition, the BQS makes available

to interested researchers the standardized reports in xml format. One report is published

for each hospital. Hence, for each of the years 2006 and 2008 more than 1900 reports were

published. We extracted the relevant data using a computer program which exploited

the standardized format of the reports to recover the relevant variables.73

In addition to the mandatory quality data, hospitals can also provide additional

information on a voluntary basis. Yet, in such a case there is no standardized format,

71These hospital characteristics are called in the reports structural measures of quality. However, for

most of them, such as the ownership structure, it is hard to argue that they are measures of quality.
72More explanations can be found in the appendix.
73In addition to the hospital level data, each standardized report also contains within hospital infor-

mation at the department level, such as the number of cases in each 4-digit ICD-10 diagnosis, which we

do not use in the current paper. There is however no quality information at the department level.
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so that comparisons, whether across hospitals or in time, are difficult. Also, clearly the

provision of this additional information is endogenous with respect to the score achieved

by the hospital in the quality indicator.

Hence, in the current study, we employ 24 standardized quality indicators in 9 treat-

ment areas as measures of clinical quality.74 These are reported in Table 7.1. Twelve of

these quality indicators are input or process measures, while the remaining twelve are

output measures. These quantitative indicators are called “quality results” and reported

by the hospitals. The raw quality scores generally range from 0 to 100. We can dis-

tinguish three subgroups of quality indicators: (i) Input (or process) quality indicators

for which a high score indicates good quality, (ii) output quality indicators for which

a high score indicates good quality, and (iii) output quality indicators for which a low

score indicates good quality. The detailed descriptions of these quality indicators can be

found in Table 7.24 in the Appendix.

The BQS does not recommend rankings of the hospitals based on reported quality

results. It argues for instance that when results in a given service area are very close

to each other for two hospitals, the difference might just be random and might not be

due to difference in quality. According to the BQS, it is therefore important that the

quality results are examined in more detail. These reported quality results are thus

benchmarked according to a reference range in a process named “structured dialogue”,

which constitutes the main touchstone of the BQS procedure when evaluating the quality

of hospitals. This investigation is carried out by independent experts in relevant fields.

In this process, it is determined, for instance, whether the results are extraordinarily low

and hence the quality requirements are not met and whether there are legitimate reasons

for this. One such reason might be that the data has been misreported even though the

treatment was performed accurately. Alternatively, the structured dialogue might show

that there have been a number of unavoidable complications, which deflated the relevant

quality score. Finally, if the structured dialogue indicates that the quality of treatment

can be improved, then the hospital agrees to meet targets.

Hence, for each indicator two measures are available in the standardized reports: a

74Although 28 quality indicators are in theory available, we had to discard 9 of them for different

reasons: a) they were not reported in 2008 (2 cases) b) there were only a few observations (2 cases) c)

the standardization was different between 2006 and 2008 (5 cases).
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quantitative one (the so-called quality result) and a qualitative one (the so-called qual-

ity evaluation). However, as it is possible to see from the description of the structured

dialogue evaluations in Table 7.2, they do not allow an ordinal ranking of outcomes

and, therefore, it is difficult to operationalize them in the econometric estimation. Even

though some evaluations refer to good quality such as 6 (“Result is positively peculiar

after check, i.e. extraordinarily good”), 8 (“Result is not peculiar; no structured dialogue

necessary”) and 1 (“Result is unpeculiar after check”), and some evaluations point to a

lower quality such as 3 (“Result is for the first time qualitatively peculiar”) and 4 (“Re-

sult is repeatedly qualitatively peculiar”), there are also other evaluations that provide

feedback on non-quality aspects. For instance, evaluations 13 (“After completing the

structured dialogue, the results are qualitatively peculiar because of errors in the docu-

mentation”) and 14 (“After completing the structured dialogue, the results are repeatedly

qualitatively peculiar because of errors in the documentation”) indicate that there are

errors in the documentation, while some others such as 5 read that the hospital refused

to make any statement.

In the current paper we thus rely primarily on the quantitative measures reported

by the hospitals, i.e. the so-called quality results. We use however information from

the structured dialogue to check the robustness of the results we find using quantitative

indicators.

7.4. Empirical Strategy

The aim of our empirical analysis is firstly to check whether hospital quality has increased

following the publication of quality measures reported in the 2006 wave of the survey.

We thus start by estimating the following linear regression for each quality indicator

j :

Zijt = β0 + β1YEAR 08t + αi + εit (7.1)

where Zijt is the quality score for hospital i in year t ; ε is the normally distributed

unobserved error term, YEAR 2008 is a dummy variable equal to 1 if the year is 2008, αi

are hospital specific fixed effects aiming to capture the different starting levels of quality
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in 2006 and β is the regression parameter of interest, which measures whether there

has been a change in the clinical quality across the two waves. For quality indicators

for which a high value means higher quality, we would expect β to be positive and

significant if quality has improved after the publication of the 2006 quality reports. We

would expect instead β to be negative and significant for quality indicators for which a

high value means low quality.

We then proceed by checking whether there has been a differential change depending

on the hospital’s organizational form by estimating the following fixed effects linear

regression, again for each quality indicator j and each hospital i :

Zijt = γ0 + γ1YEAR 08t + γ2PUBLICit + γ3PRIVATEit

+ γ4PUBLIC * YEAR 08it + γ5PRIVATE * YEAR 08it + αi + υit (7.2)

where υ is the normally distributed unobserved error term, PUBLIC is a dummy

variable that is equal to 1 if the hospital is a public hospital, PRIVATE indicates that the

hospital is a private for-profit hospital and the benchmark is the nonprofit organizational

form. Here the parameters of interest are γ1, γ4 and γ5.

Furthermore, some hospitals are affiliated with medical schools or universities, and

may even be owned by a university. These hospitals are teaching hospitals and provide

clinical education and training to future health professionals. Some of these hospitals also

have research centers for innovative, experimental and technologically advanced services.

We thus check whether there has been a differential change in quality depending on the

hospital’s academic status by estimating the following simple linear regression, again for

each quality indicator j :

Zijt = θ0 + θ1YEAR 08t + θ2ACADEMIC * YEAR 08it + αi + uit (7.3)

where u is the normally distributed unobserved error term and ACADEMIC is a

dummy variable which takes the value 1 if the hospital is affiliated with a medical school

or university. Here the parameters of interest are θ1 and θ2.

We also estimate the following equation to check whether there has been a differential

change depending on the hospital’s size:
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Zijt = δ0 + δ1YEAR 08t + δ2SIZE 06it + δ3SIZE 06 * YEAR 08it + αi + eit (7.4)

where e is the normally distributed unobserved error term, SIZE 06 is the number of

beds, the number of doctors, the number of specialists or the number of doctors in year

2006, and δ1, δ2 and δ3 are the parameters of interest.

Finally, we restrict our attention to the hospitals providing care in the obstetrics field

and examine whether competitive pressure affects the change in quality due to quality

disclosure. In order to proxy for competition, we use the number of hospitals providing

care in obstetrics within a given radius. To investigate whether the choice of the radius

influences the estimation results, we estimate models with 6 different radiuses (5, 10, 15,

20, 25, and 30). We also allow for the impact of competition on the quality differential to

change depending on the initial level of quality. More formally, we estimate the following

specification:

Zobstetrics
ijt = λ0 + λ1YEAR 08t

+ λ2NUMBER OF HOSPITALS IN A CERTAIN RADIUS * YEAR 08it

+ λ3NUMBER OF HOSPITALS IN A CERTAIN RADIUS * YEAR 08 * Zobstetrics
ij2006

+ αi + ξit (7.5)

where ξ is the normally distributed unobserved error term, NUMBER OF HOSPI-

TALS IN A CERTAIN RADIUS is the number of hospitals providing care in obstetrics

within a radius of 5, 10, 15, 20, 25, and 30 km’s, Zobstetrics
ijt represents the quality scores

of the three quality indicators in obstetrics field (GEBH (737), GEBH (49523), GEBH

(82913)) in 2006 to take into account the starting level of quality, and λ1, λ2 and λ3

are the parameters of interest. We allow here for a differential effect of competition on

the quality change depending on the initial level of quality in 2006. This is because if

higher competition is correlated with higher quality, then in more competitive markets

initial quality is higher and there is less room for quality to improve following quality

disclosure.75

75Indeed, if we do not control for the initial level of quality, we find a negative relationship between

competition and the change in quality.
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The definitions and the summary statistics for the variables used in the estimation

of equations 7.1, 7.2, 7.3, 7.4, and 7.5 are displayed in Table 7.3. A quick scan of

the summary statistics shows that the great majority of hospitals in the dataset are

either public or non-profit hospitals. Besides 30 percent of hospitals in our sample are

universities or teaching hospitals.

Having introduced the data and empirical strategy, we now discuss some econometric

issues. A potential problem with quality indicators is that the quality might not be

accurately measured due to the possibility of selective reporting by hospitals. That is,

the hospitals might omit reporting cases which could decrease the quality scores. Given

that hospitals must report no less than 80 percent of cases to avoid financial penalties,

the remaining 20 percent in theory would offer discretion to hospitals to select the cases

to report. If the hospitals underreported the cases systematically, this would introduce

a measurement error on quality in our model.

The dataset includes an additional variable, the so-called documentation rate, which

measures the number of cases over all cases reported by a hospital when constructing the

quality results. We thus examine the documentation rates for each service area to check

whether there is room for, and evidence of, strategic reporting. The documentation rates

in service areas across years can be found in Table 7.4. Except the service area of Coro-

nary Angiography and Percutaneous Coronary Intervention (PCI), the documentation

rates for service areas are on average above 90 percent. Selection can thus at most affect

10% of the cases, not 20%İn addition, as shown in Table 7.4, most average documentation

rates increased from 2006 to 2008. Finally, as can be seen from Table 7.5, a regression of

the documentation rates for the different areas yields in general insignificant or positive

significant estimates for the coefficient for a year dummy for 2008.76 Only in two clinical

areas (“Cholecystectomy” and “Breast Surgery”) the documentation rates appear to have

slightly declined.

More generally, being the quality results self-reported by hospitals, one might wonder

whether some hospitals manipulate their reports rather than underreporting. We believe

the presence of the structured dialogue per se discourages such a behavior. In addition

the results of the structured dialogue itself can be exploited to check for the possibility

of underreporting. Indeed, evaluations of 13 and 14 in the structured dialogue indicate

76We conduct further robustness checks for selective reporting in Section 5.
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that there are errors in the documentation. When we look at the structured dialogue

evaluations for the various quality indicators, we find that, as shown in Table 7.6, the

average percentage of hospitals with documentation errors does not even reach 1% in

most of the service areas.77

Overall, even though we recognize that in theory there might be potential problems

due to underreporting or misreporting, we believe that this is not likely to be the case

in practice and therefore will not affect our estimates in a considerable way.

7.5. Empirical Findings

This section reports the results of the estimation and answers the main research question:

whether clinical quality in various service areas increased in German hospitals following

the publication of their quality scores. First, we discuss separately results for process

measures of quality and output measures of quality. We then show results on whether

hospital’s characteristics, such as the different types of organizational form, having an

academic status or size, affect the change in quality from 2006 to 2008. We also per-

form some robustness checks. Finally, we report results on the relationship between

competitive pressure faced by a hospital and the change in its quality following quality

disclosure.

7.5.1. Quality Change in Input (Process) Measures

Table 7.7 presents the estimates of the coefficient of equation 7.1 for input or process

measures for which higher scores imply better quality. The last column reports results

for all the hospitals for which a given quality measure is available. The first four columns

report instead the results for hospitals in different quartiles of initial performance, with

the hospitals in the first quartile being those which performed relatively worst and the

hospitals in the fourth quartile being those which performed relatively better.

In all regressions, except the one in which the dependent variable is the quality score

for CHOL (44800) (“collection of histological findings in cases of cholecystectomy”), we

estimated a statistically significant positive coefficients on YEAR 2008 implying that

the quality scores for process measures across waves have increased. As to the quality

77We conduct further robustness checks for misreporting in Section 5.
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differentials across hospitals in different quartiles of initial performance, the results in-

dicate that the variable YEAR 2008 is significant in most of the estimated regression

equations.78 More interestingly, the results further suggest that the hospitals in the first

quartile increased their clinical quality relatively more compared to the hospitals in the

remaining quartiles. Likewise, the hospitals in the second quartile have increased their

quality results for process measures more compared to the hospitals in the third and

fourth quartiles.

7.5.2. Quality Change in Output Measures

Table 7.8 presents estimates of the coefficients of equation 7.1 for outcome measures

of quality. Again results are displayed separately for each quartile, in the first four

columns) and for the whole sample (in the last column). When running the regression

on the whole sample, the coefficient on the year dummy YEAR 2008 points to a sta-

tistically significant quality increase for five out of twelve outcome quality measures,

which are KORO PCI (69891)79 (“achieving the main objective of percutaneous coro-

nary intervention”), KORO PCI (69889) (“proportion of percutaneous coronary interven-

tion in patients without acute coronary syndrome”), HUFT TEP (45059) (“re-operations

or re-interventions due to complications following hip endoprosthesis”), HUFT TEP

(45108) (“postoperative wound infection”), and KNIE TEP (45059) (“re-operations or

re-interventions due to complications following total knee endoprosthesis”). However, for

the remaining quality indicators the coefficient on the dummy variable YEAR 2008 is

mostly negative and insignificant.

Nonetheless, looking at the results of the estimation of equation 7.1 for the single

quartiles, the coefficients on YEAR 2008 are generally statistically significant. The

results on outcome measures indicate that the hospitals in the first quartile have increased

their clinical quality relatively more compared to the hospitals in the remaining quartiles,

with hospitals in the higher quartile having in fact witnessed a decline in quality. Hence

the insignificant coefficient estimated for seven out of twelve outcome quality measures

when considering all hospitals would seem the result of a composition effect. Such an

78In some cases, two quartiles of initial performance correspond to the same value. As such these

observations cannot be distinguished when running a regression.
79A high score indicates better quality for this outcome variable whereas a low score indicates better

quality for the remaining variables.
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effect might be due to simple mean reversal, which together with the previous findings

would suggest that the random component in the “production process” of quality is

possibly more important for output quality measures than the inputs. Alternatively, the

effect might also be due to an increase in the number of patients with severe diagnosis

having opted in 2008 for the best performing hospitals in 2006. We discuss this further

in

7.5.3. Quality Change across Organizational Forms, Teaching Status and

Size

Tables 7.9, 7.10, 7.11 and 7.12 display the results of the estimation of equations 7.2 and

7.3 which allow for a differential change in quality indicators across organizational forms

and between hospitals with and without academic status, for both process and outcome

measures of quality. The results suggest that organizational form and academic status

did not matter systematically for quality differentials, as the interaction term is generally

estimated to be statistically insignificant in the estimation equation, i.e. the effect of

being a private for profit or public for profit hospitals. In addition, it is not possible to

reject the null hypothesis that the coefficients on PUBLIC * YEAR 08 and PRIVATE

* YEAR 08 are equal to each other.

Finally, Tables 7.13 and 7.14 show the results of the estimation of equation 7.4. As

can be seen from the tables, quality differentials do not seem to be systematically related

to size, as the coefficient on BEDS 06 * YEAR 08 is mostly insignificant. This result

suggests that hospital size80 -proxied by number of beds- does not matter in determining

quality differentials.

7.5.4. Quality Change and Competition

Tables 7.15, 7.16 and 7.17 display the results of the estimation of equation 7.5. Here we

use three different quality indicators in obstetrics field: Presence of pediatrician in cases

of premature infants (GEBH (737)), prenatal corticosteroid therapy (GEBH (49523)),

and E-E-time in emergency cases of caesarean (GEBH (82913)). The importance of

the first quality indicator arises from the fact that premature infants could be better

80We have also used number of doctors, specialists, inpatients or outpatients as proxies for size. The

estimation results, which we do not report here, do not change in a considerable way.
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treated by a pediatrician. Furthermore, prenatal corticosteroid therapy decreases mor-

bidity and mortality in premature newborns by decreasing the likelihood of respiratory

disease and dependence on mechanical respiratory support. This treatment is commonly

recommended for women at risk for premature delivery between 24 weeks and 33 weeks

of gestation. Finally, the E-E time is the time lag between the moment at which the

decision for an emergency caesarean section is taken and the birth of the child. The lower

the E-E-time the lower the risk for permanent damage to the child. Rates of E-E-time

over 20 minutes indicate organizational problems.

As reported in tables 7.15, 7.16 and 7.17, in all regressions, we find a significant

positive impact of competition on all clinical quality differentials in obstetrics: the coef-

ficient on NR OF HOSPITALS IN A CERTAIN RADIUS * YEAR 08 is always positive

and statistically significant at 1 % significance level.81 Furthermore, the magnitude of

the effect of competition on the quality differential in obstetrics field is decreased once

the radius is widened. The latter result is consistent with nearer competitors exerting

more competitive pressure than further ones. Indeed, Gaynor et al. (2011) estimated a

structural model of demand for heart bypass surgery (CABG) in England to evaluate

the effect of the reform of the English National Health Service, which, inter alia, required

referring physicians to give patients choice of hospitals. Gaynor et al. (2011) found that

not only the demand elasticity with respect to a hospital’s (risk-adjusted) mortality rate

was greater after the reform than before, but also find that cross-elasticities between

hospitals with respect to their mortality rates fall dramatically with distance, indicating

that close by hospitals compete with each other over quality, but not with hospitals far

away.

7.5.5. Robustness Checks

We here report results of robustness checks conducted in order to assess whether results

are driven by selective reporting or manipulation of the data by the hospitals which

report the data.

First, in order to test whether our results are driven by selective reporting, in addition

81We do not instrument for competitive pressure here. In fact, we use as a measure the number of

competitors in a given radius in 2006, which is predetermined with respect to the quality change between

2006 and 2008. Hence, endogeneity should not be an issue, differently from studies regressing quality

on competitive pressure. See Gaynor and Town (2011) for a discussion.
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to the preliminary analysis reported in 7.4 and 7.5, we ran again all the regressions

in Tables 7.7 and 7.8 after having dropped observations relating to hospitals whose

documentation rate for the service area corresponding to the considered quality indicator

declined. Results are reported in Tables 7.18 and 7.19. They show that the findings

discussed above are robust. In particular, the coefficient on YEAR 08 turns negative

and insignificant in the regression where the dependent variable is HSM IMPL (11265)

(“Peri-operative complications: Catheter dislocation in ventricle”) in Table 7.8, and the

estimated change in the output quality indicator HSM IMPL (11255) (“Peri-operative

complications: surgical complications”) in Table 7.8 becomes significant.

Second, in order to test whether our results are driven by misreporting, in addition to

the preliminary analysis reported in Table 7.6, we ran again all the regressions in Tables

7.7 and 7.8 after having dropped observations relating to hospitals whose evaluation

result for the considered quality indicator was either 13 (“After completing the structured

dialogue, the results are qualitatively peculiar because of errors in the documentation”)

or 14 (“After completing the structured dialogue, the results are repeatedly qualitatively

peculiar because of errors in the documentation”). Results are reported in Tables 7.20

and 7.21. Once again the results discussed in the previous sections appear robust.

7.5.6. Quality Change and the Share of Cases

We now investigate whether the share of cases treated in the 2006 best performing

hospitals has increased in 2008 with respect to 2006 and whether, conversely, the share

of cases treated in the 2006 worst performing hospitals has declines. If so, there would

be evidence that patients (or their referring physicians) respond to quality. We first

construct market shares for a hospital by dividing the number of cases handled in that

hospital in each of the 9 service areas by the total number of cases handled in all hospitals

in that service area. Finally, we divide hospitals in quartiles based on their 2006 quality

score and estimate the following specification for each quartile of 2006 quality of the

corresponding quality indicator:

Sijt = κ0 + τ1YEAR 08it + ωijt (7.6)

where Sijt is the market share of hospital i in year t for the treatment area j ; ω is
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the normally distributed unobserved error term, YEAR 2008 is a dummy variable equal

to 1 if the year is 2008 and τ is the regression parameter of interest.

Tables 7.22 and 7.23 display the estimation results of equation 7.6. The estimation

results for process measures in Table 7.22 indicate that the market shares did not change

significantly for the hospitals in all quartiles of 2006 quality, except for the quality indi-

cator “Indication for coronary angiography: Ischemia symptoms” (KORO PCI (43757)).

On the other hand, as shown in Table 7.23, the market shares of the best performing

hospitals in 2006 significantly increased for 6 out of 12 outcome measures. For 5 of the

remaining 6, the increase was still positive but statistically insignificant. This would

seem to suggest that patients (or their physicians) react to output quality measures (but

not to input quality measures).82 It also suggests that the decline in quality for the 2006

best performing hospitals may indeed be due, at least in part, to a relative increase in

the number of patients and probably to an increase in the average severity of the patients

rather than simply being due to mean reversion.83

7.6. Conclusion

The main purpose of the current study was to test whether clinical quality in hospitals

increases with the publication of quality results by an external authority. In fact, such a

question is crucial for the current debate on the reform of health care systems in many

European countries. An example is the debate around the UK government white-paper

on “Equity and excellence: Liberating the NHS” published in 2010.

We conducted our analysis using data obtained from the Federal Office for Quality

Assurance in Germany. Since 2005, quality disclosure by hospitals in standardized for-

mat is mandatory in Germany by law every two years. The Federal Office for Quality

82A caveat is however necessary in interpreting the results. The number of cases on which the hospitals

“fictitious” market shares are calculated refers to the service area. More than one quality measure is

available for each quality area. Thus, not all quality measures of a given service area may be relevant

for all cases in that service area.
83A better test would have been to check whether the average severity of the patients/cases for which a

given quality indicator is relevant increased in 2008 with respect 2006 for the best performing hospitals.

We lack, however, data on severity of patients/cases and, as mentioned above, also a mapping of cases

to quality indicators.
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Assurance is in charge of defining the indicators to be reported and to decide which qual-

ity indicators to disclose to the public. The standardized reports that include the latter

indicators are available online and a number of dedicated websites exist which enable

the public to search for information on quality by hospital or location.

We used data on 24 different public quality indicators for 9 different service areas for

German hospitals for the years 2006 and 2008. Compared to most other studies, we thus

employed a much higher number of indicators for a larger number of service areas. Also,

to the best of our knowledge, we were the first in the empirical economic literature to

use these data.

Our estimates indicate that clinical quality measured by process indicators has in-

creased significantly in 2008 compared to 2006, suggesting that quality is indeed the

strategic variable on which competition takes place in the hospital market.

We have also examined whether the increase in quality differed across hospitals with

a different initial performance in terms of quality in 2006. The results on both process

and outcome measures suggest that the underperforming hospitals in 2006 have been

able to increase their clinical quality relatively more than other hospitals.

One reason explaining the increase in quality scores for process measures of clinical

quality could be that, in order to sustain competition in the presence of gradually per-

vading selective contracting in Germany, hospitals might find it crucial to increase the

quality that will be displayed to the public. In other words, increased quality is a result

of hospitals’ perception that competition in the market takes place on quality. Lacking

information on patients and costs, we cannot estimate the welfare effects of the observed

quality change. As a result we cannot completely rule out the hypothesis of a medical

arms’ race having taken place. In fact, this would be an interesting topic for further

research.

Although the quality differentials for outcome indicators are insignificant for ap-

proximately half of the quality measures when estimated using data on all hospitals,

nonetheless, average clinical quality is estimated to have increased for underperforming

hospitals and decreased for the best performing hospitals in 2006.

A possible explanation for the more pronounced increase in process measures com-

pared to outcome measures might be that hospitals have more control over process qual-

ity rather than over outcome quality, since the latter is also affected by the patients’
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condition. The finding that quality measured by output indicators has increased for un-

derperforming hospitals and decreased for the better performing ones may then be due

to a simple mean reversal, if the assignment of patients’ conditions to hospitals is mainly

random, or to an increase in patients with higher severity diagnosis that chose better

performing hospitals as a result of the publication of the quality reports.

As we do not have data on severity of patients, we could not rule out a case of

simple mean reversion. However, we further showed that the share of cases for the best

performing hospitals in terms of output measures increased in 2008 with respect to 2006,

thus providing some evidence that patients (or their physicians) react to output quality

measures and suggesting that the decline in output measures of quality for the 2006 best

performing hospitals may indeed be due, at least in part, to a relative increase in the

number of patients and to a corresponding increase in the average severity of the patients

rather than simply being due to mean reversion.

Interestingly we find that the 2006 best performing hospitals in terms of input mea-

sures witnessed a generally insignificant increase in the share of cases in 2008 with respect

to 2006. We argued that this might be due to the fact that patients (or their physicians)

value more information on output measures of quality than on input measures of quality

when choosing among hospitals.

Finally, we constrained our attention to the obstetrics field and estimated the impact

of competition -proxied by the number of competitors in a certain radius- on quality

differentials. Our estimation results suggest that there is a significant and positive effect

of competition on quality differentials, meaning that higher competitive pressure leads

to higher increases in quality following quality disclosure and thus providing additional

evidence that competition takes place on quality. Lacking data on severity of patients’

conditions, we cannot rule out that the positive effect of competition on the quality

differential is due to hospitals facing more competitive pressure rejecting more patients

with severe conditions, as discussed in Dranove et al. (2003), an issue which is clearly of

great policy relevance. Still our finding is not affected by whether the quality measure is

a process or an output measure. This would seem to suggest that the main force is not

the selection of cases by hospitals. If it were, we would expect the effect to be at play

mainly, if not only, for outcome measures of quality.

All in all, since most of the previous work had focused on a few quality measures, often
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from nursing homes, we believe to have contributed to the literature and the debate on

the impact of quality disclosure on quality supply in the health care market by providing

evidence from a larger set of quality measures for the hospital market. Whereas our

results may be interpreted as suggesting that quality disclosure increases quality supply

in this market, reduces the differences in quality among hospitals and is more effective

the more competition hospitals face, we were only able to provide only indirect, and

arguably non-conclusive, evidence on the role played by patients in the process. Moving

in that direction would require gathering information on the number of different diagnosis

by hospitals, ranking them in terms of severity and mapping them to reported quality

measures. We consider this an interesting direction for future research.
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7.7. Tables and Figures

Figure 7.1: Spatial Distribution of the Hospitals Providing Care in Obstetrics
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Table 7.1: Summary Statistics on Quality Indicators

Service Area Quality Indicator Code Measure High Score Obs. Mean Std. Dev.

Cholecystectomy Collection of histologi-

cal findings

CHOL (44800) INPUT HIGH QUALITY 2238 98.62 5.92

Re-intervention rate CHOL (44927) OUTPUT LOW QUALITY 2191 1.16 3.40

Obstetrics Presence of pediatri-

cian for premature in-

fants

GEBH (737) INPUT HIGH QUALITY 1307 67.22 39.46

Prenatal corticosteroid

therapy: in case of

births with a gesta-

tional age of 24+0-

34+0 weeks (excluding

stillbirths) and births

with a prenatal hospi-

tal stay of at least two

calendar days

GEBH (49523) INPUT HIGH QUALITY 798 69.39 39.57

E-E-time in emergency

caesarean cases

GEBH (82913) INPUT HIGH QUALITY 1390 92.50 20.87

Gynecological

Surgery

Antibiotic prophylaxis

in hysterectomy cases

GYN OP (47637) INPUT HIGH QUALITY 1802 91.10 17.99

Thromboprophylaxis

in hysterectomy cases

GYN OP (50554) INPUT HIGH QUALITY 1838 98.13 9.75

Pacemaker Im-

plantation

Guideline confor-

mity indication for

bradydysrhythmia

HSM IMPL (9962) INPUT HIGH QUALITY 1778 92.10 11.61

Guideline confor-

mity system choice

in bradydysrhythmia

cases

HSM IMPL (75973) INPUT HIGH QUALITY 1817 92.93 10.58

Peri-operative compli-

cations: Surgical com-

plications

HSM IMPL (11255) OUTPUT LOW QUALITY 1855 1.30 3.46

Perioperative compli-

cations: Catheter dis-

location in atrium

HSM IMPL (11264) OUTPUT LOW QUALITY 1852 2.07 4.25

Perioperative compli-

cations: Catheter dis-

location in ventricle

HSM IMPL (11265) OUTPUT LOW QUALITY 1885 1.46 3.13

Hip Endopros-

thesis: Initial

Implantation

Endoprosthesis dislo-

cation

HUFT TEP (45013) OUTPUT LOW QUALITY 2167 1.02 5.11

Postoperative wound

infection

HUFT TEP (45108) OUTPUT LOW QUALITY 2160 1.13 4.23

Continued on next page
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Table 7.1 – continued from previous page

Service Area Quality Indicator Code Measure High Score Obs. Mean Std. Dev.

Reoperations (or re-

interventions) due to

complications

HUFT TEP (45059) OUTPUT LOW QUALITY 1878 1.91 3.90

Carotid Recon-

struction

Indication for asymp-

tomatic carotid steno-

sis

KAROT (9556) INPUT HIGH QUALITY 917 89.98 18.00

Peri-operative stroke

or death in risk-

adjusted logistical

carotid - Score I

KAROT (68415) OUTPUT LOW QUALITY 915 2.96 6.66

Total Knee

Endoprosthe-

sis: Initial

implantation

Postoperative wound

infection

KNIE TEP (47390) OUTPUT LOW QUALITY 1878 0.68 3.54

Reoperations (or re-

interventions) due to

complications

KNIE TEP (45059) OUTPUT LOW QUALITY 2156 3.03 6.21

Coronary An-

giography and

Percutaneous

Coronary In-

tervention

(PCI)

Indication for coronary

angiography: Ischemia

symptoms

KORO PCI (43757) INPUT HIGH QUALITY 1302 90.77 12.61

Proportion of PCI in

patients without acute

coronary syndrome

KORO PCI (69889) OUTPUT LOW QUALITY 1009 4.71 11.06

Achieving the main ob-

jective of percutaneous

coronary intervention

KORO PCI (69891) OUTPUT HIGH QUALITY 993 88.07 23.81

Breast Surgery Hormone receptor

analysis

MAMMA (46201) INPUT HIGH QUALITY 1751 93.53 18.67

Documentation of mar-

gins of resection

MAMMA (68100) INPUT HIGH QUALITY 1623 83.48 26.43
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Table 7.2: Evaluation by Structured Dialogue

Evaluation by structured dialogue Explanation

0 It is currently impossible to state whether result is

peculiar, or not, because the structured dialogue is

not completed yet.

1 Result is “unpeculiar” after check.

2 Result is “unpeculiar” for this year. However, results

should be checked again in the next report.

3 Result is for the first time “qualitatively peculiar” (po-

tentially despite a certain justification).

4 Result is repeatedly “qualitatively peculiar” (poten-

tially despite a certain justification).

5 Result is peculiar because the hospital refused to make

any statement.

6 Result is positively peculiar after check, i.e. extraor-

dinarily good.

8 Result is not peculiar; no structured dialogue neces-

sary.

9 Miscellaneous

13 After completing the structured dialogue, the results

are qualitatively peculiar because of errors in the doc-

umentation.

14 After completing the structured dialogue, the results

are repeatedly qualitatively peculiar because of errors

in the documentation.
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Table 7.3: Description of Explanatory Variables and Summary Statistics

Variable Definition Obs. Mean Std. Dev.

YEAR 2008 This variable is equal to 1 if year is

2008, 0 otherwise.

3,878 0.500 0.500

Ownership Status

PUBLIC This variable is equal to 1 if hospital is

a public hospital, 0 otherwise.

3,870 0.325 0.468

PRIVATE This variable is equal to 1 if hospital is

a private hospital, 0 otherwise.

3,870 0.247 0.431

NONPROFIT This variable is equal to 1 if hospital is

a nonprofit hospital, 0 otherwise.

3,870 0.428 0.495

Academic Status

ACADEMIC This variable is equal to 1 if hospital is

a teaching hospital, 0 otherwise.

3,878 0.302 0.459

Size

BEDS This variable is equal to the number of

beds divided by 100.

3,679 2.724 3.118

DOCTORS This variable is equal to the number of

doctors divided by 100.

3,528 0.877 4.621

SPECIALISTS This variable is equal to the number of

specialists divided by 100.

3,535 0.475 2.689

Geographic Loca-

tion

CLOSEST HOSP This variable is equal to the distance

to the closest hospital (in kilometers)

providing care in obstetrics.

1, 832 15.373 10.857

NR HOSP 5 KM This variable is equal to the number of

hospitals providing care in obstetrics in

5 km radius.

1,832 1.319 0.710

NR HOSP 10 KM This variable is equal to the number of

hospitals providing care in obstetrics in

10 km radius.

1,832 1.945 1.685

NR HOSP 15 KM This variable is equal to the number of

hospitals providing care in obstetrics in

15 km radius.

1,832 2.668 2.577

NR HOSP 20 KM This variable is equal to the number of

hospitals providing care in obstetrics in

20 km radius.

1,832 3.803 3.730

NR HOSP 25 KM This variable is equal to the number of

hospitals providing care in obstetrics in

25 km radius.

1,832 5.236 4.926

NR HOSP 30 KM This variable is equal to the number of

hospitals providing care in obstetrics in

30 km radius.

1,832 6.945 6.306

Quality Indicators

in Obstetrics Field

Continued on next page
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Table 7.3 – continued from previous page

Variable Definition Obs. Mean Std. Dev.

GEBH (737) 06 Quality score for presence of pediatri-

cian in cases of premature infants in

2006 for a given hospital.

1,298 64.948 39.130

GEBH (49523) 06 Quality score for prenatal corticos-

teroid therapy in 2006 for a given hos-

pital.

930 55.668 42.819

GEBH (82913) 06 Quality score for E-E-time in emer-

gency caesarean cases in 2006 for a

given hospital.

1,462 89.340 25.833

Number of Cases in

Various Service Ar-

eas

CHOL CASES This variable is equal to the number of

cases in cholecystectomy in a hospital

in a given year.

2,276 147.362 83.855

GEBH CASES This variable is equal to the number

of cases in obstetrics in a hospital in a

given year.

1,672 754.892 525.404

GYN OP CASES This variable is equal to the number

of cases in gynecological surgery in a

hospital in a given year.

1,953 340.747 2,266.593

HSM IMPL CASES This variable is equal to the number of

cases in pacemaker implantation in a

hospital in a given year.

1,801 71.949 60.535

HUFT TEP CASES This variable is equal to the number of

cases in hip endoprosthesis in a hospi-

tal in a given year.

2,014 147.684 160.022

KAROT CASES This variable is equal to the number

of cases in carotid reconstruction in a

hospital in a given year.

777 64.184 69.519

KNIE TEP CASES This variable is equal to the number of

cases in total knee endoprosthesis in a

hospital in a given year.

1,832 145.331 128.248

KORO PCI CASES This variable is equal to the number

of cases in coronary angiography and

percutaneous coronary intervention in

a hospital in a given year.

1,288 966.416 1,186.288

MAMMA CASES This variable is equal to the number of

cases in breast surgery in a hospital in

a given year.

1,553 141.242 148.283
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Table 7.4: Documentation Rates in Service Areas across Years

Documentation Rates in Service Areas Obs. Mean Std. Dev. Min Max

2006

Cholecystectomy 1,217 97.32 11.68 0 100

Obstetrics 897 96.96 14.82 0 100

Gynecological Surgery 1,140 94.38 17.78 0 100

Pacemaker Implantation 1,019 95.28 15.06 0 100

Hip Endoprosthesis 1,168 96.21 14.97 0 100

Carotid Reconstruction 527 90.46 25.23 0 100

Total Knee Endoprosthesis 1,000 96.40 15.65 0 100

Breast Surgery 1,072 92.09 20.51 0 100

Coronary Angiography and Percutaneous Coronary

Intervention (PCI)

742 87.90 28.25 0 100

2008

Cholecystectomy 1,151 96.83 12.11 0 100

Obstetrics 814 98.30 9.60 0 100

Gynecological Surgery 1,114 94.02 19.39 0 100

Pacemaker Implantation 1,006 94.54 17.04 0 100

Hip Endoprosthesis 1,105 97.68 8.68 0 100

Carotid Reconstruction 530 93.88 19.14 0 100

Total Knee Endoprosthesis 973 97.74 10.07 0 100

Breast Surgery 1,015 89.88 22.96 0 100

Coronary Angiography and Percutaneous Coronary

Intervention (PCI)

854 85.42 32.05 0 100

Table 7.5: Change in Documentation Rates across Waves by Clinical Area

Cholecystectomy Obstetrics Gynecological Surgery Pacemaker Implantation Hip Endoprosthesis

YEAR 08 -0.6797* 0.3527 0.6285 -0.2224 0.7590*

(0.364) (0.356) (0.554) (0.525) (0.411)

CONSTANT 97.4116*** 97.4274*** 93.8940*** 95.0209*** 96.5556***

(0.177) (0.169) (0.274) (0.261) (0.200)

Observations 2,368 1,711 2,254 2,025 2,273

Carotid Reconstruction Total Knee Endoprosthesis Breast Surgery Coronary Angiography and PCI

YEAR 08 1.0749 0.3443 -2.0094*** 2.2771**

(0.938) (0.493) (0.721) (0.894)

CONSTANT 91.6335*** 96.8906*** 91.9898*** 85.3517***

(0.471) (0.243) (0.351) (0.478)

Observations 1,057 1,973 2,087 1,596

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level, t-statistics are based on

robust standard errors in parentheses.
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Table 7.6: Average Percentage of Hospitals with Documentation Errors in Various Service

Areas in 2008

Variable Obs. Mean Std. Dev.

CHOL (44800) 1,142 0.006 0.078

CHOL (44927) 1,138 0.007 0.084

GEBH (737) 808 0.026 0.159

GEBH (49523) 808 0.033 0.159

GEBH (82913) 808 0.009 0.093

GYN OP (47637) 1,080 0.016 0.125

GYN OP (50554) 1,079 0.006 0.074

HSM IMPL (11255) 992 0.000 0.000

HSM IMPL (11264) 992 0.002 0.045

HSM IMPL (11265) 992 0.001 0.032

HSM IMPL (75973) 992 0.010 0.100

HSM IMPL (9962) 992 0.014 0.118

HUFT TEP (45013) 1,104 0.000 0.000

HUFT TEP (45059) 1,104 0.001 0.030

HUFT TEP (45108) 1,104 0.003 0.052

KAROT (9556) 515 0.017 0.131

KAROT (68415) 519 0.006 0.076

KNIE TEP (45059) 972 0.001 0.032

KNIE TEP (47390) 972 0.006 0.078

MAMMA (46201) 982 0.007 0.084

MAMMA (68100) 978 0.041 0.198

KORO PCI (43757) 781 0.003 0.051

KORO PCI (69889) 763 0.009 0.095

KORO PCI (69891) 763 0.003 0.051
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Table 7.7: Change in Quality Scores across Waves for Input (Process) Quality Measures

1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE ALL

VARIABLES CHOL (44800)

YEAR 08 2.7333*** -0.0155 -1.2204*** 0.1489

(0.536) (0.110) (0.337) (0.225)

CONSTANT 95.8671*** 99.0617*** 99.9803*** 98.6388***

(0.257) (0.053) (0.161) (0.108)

Observations 573 520 1,020 2,113

VARIABLES GEBH (737)

YEAR 08 34.0712*** 8.2292*** 1.0758 -18.7797*** 5.2786***

(4.275) (2.640) (0.723) (3.049) (1.611)

CONSTANT 7.0928*** 67.8646*** 93.3424*** 99.6652*** 67.0483***

(1.636) (1.184) (0.339) (1.330) (0.700)

Observations 290 272 303 282 1,147

VARIABLES GEBH (49523)

YEAR 08 81.2619*** 35.7666*** -0.3388 14.9015***

(7.904) (3.445) (1.475) (2.194)

CONSTANT 0.0000 51.1146*** 93.5097*** 62.3444***

(0.954) (1.373) (0.611) (0.743)

Observations 174 133 396 703

VARIABLES GEBH (82913)

YEAR 08 30.0357*** -2.5129*** 5.2626***

(3.089) (0.491) (1.019)

CONSTANT 59.6964*** 99.9199*** 90.0460***

(1.277) (0.211) (0.433)

Observations 312 959 1,271

VARIABLES GYN OP (47637)

YEAR 08 23.9770*** 1.0717** -1.8660*** -2.4786*** 5.1620***

(2.017) (0.464) (0.474) (0.695) (0.676)

CONSTANT 62.0699*** 94.1059*** 98.2650*** 99.9029*** 88.5454***

(0.934) (0.222) (0.226) (0.311) (0.316)

Observations 404 420 422 375 1,621

VARIABLES GYN OP (50554)

YEAR 08 5.5562*** -0.4212*** 1.1562***

(1.254) (0.078) (0.348)

CONSTANT 91.0629*** 99.8227*** 97.4971***

(0.583) (0.037) (0.163)

Observations 450 1,245 1,695

VARIABLES HSM IMPL (75973)

YEAR 08 13.2030*** 2.5791*** -0.0506 -4.3639*** 3.0149***

(1.301) (0.454) (0.383) (0.923) (0.483)

CONSTANT 78.1935*** 92.0619*** 96.2442*** 99.7406*** 91.4132***

(0.627) (0.219) (0.186) (0.433) (0.232)

Observations 415 400 420 384 1,619

Continued on next page
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Table 7.7 – continued from previous page

1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE ALL

VARIABLES HSM IMPL (9962)

YEAR 08 24.0877*** 7.3877*** 1.8858*** -1.9354*** 7.8762***

(1.464) (0.324) (0.362) (0.376) (0.536)

CONSTANT 69.7561*** 88.7884*** 94.0155*** 98.7591*** 87.7753***

(0.692) (0.158) (0.175) (0.177) (0.256)

Observations 387 386 393 376 1,542

VARIABLES KAROT (9556)

YEAR 08 20.5810*** 0.0990 -6.6500*** 2.3102**

(2.609) (0.886) (1.053) (1.042)

CONSTANT 68.8936*** 91.8447*** 99.1531*** 89.4595***

(1.225) (0.433) (0.470) (0.483)

Observations 213 215 399 827

VARIABLES KORO PCI (43757)

YEAR 08 14.6009*** 2.0206*** -1.0375** -4.7327*** 2.8610***

(1.838) (0.444) (0.443) (0.938) (0.625)

CONSTANT 73.1508*** 90.0059*** 94.8829*** 99.3416*** 89.2376***

(0.870) (0.217) (0.205) (0.431) (0.294)

Observations 279 285 273 270 1,107

VARIABLES MAMMA (46201)

YEAR 08 14.7479*** 1.1658** -2.9870*** 2.2378***

(2.036) (0.533) (0.662) (0.642)

CONSTANT 74.3684*** 97.2185*** 99.7553*** 92.9765***

(0.881) (0.255) (0.299) (0.292)

Observations 386 426 793 1,605

VARIABLES MAMMA (68100)

YEAR 08 36.1376*** 6.2795*** -7.1564*** 6.2658***

(2.769) (1.096) (1.111) (1.092)

CONSTANT 39.5828*** 84.2342*** 98.7077*** 80.5248***

(1.122) (0.536) (0.496) (0.489)

Observations 348 395 703 1,446

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses. In some cases two or more quartiles coincided. As such it was not possible to

distinguish between them and they were pooled together in the estimation.
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Table 7.8: Change in Quality Scores across Waves for Output Quality Measures

1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE ALL

VARIABLES KORO PCI (69891))

YEAR 08 29.0208*** 2.0822*** -0.5516* -3.6827*** 4.8646***

(4.418) (0.385) (0.312) (0.642) (1.011)

CONSTANT 48.3229*** 91.3836*** 95.3277*** 99.6300*** 84.9487***

(1.568) (0.185) (0.148) (0.260) (0.439)

Observations 186 233 229 200 848

VARIABLES KORO PCI (69889)

YEAR 08 -10.5733*** 0.3132 0.5605** 3.0276*** -2.0256***

(2.016) (0.320) (0.213) (1.134) (0.710)

CONSTANT 16.7353*** 3.8638*** 1.2355*** 4.44E-16 5.5936***

(0.963) (0.154) (0.101) (0.410) (0.313)

Observations 222 221 132 271 846

VARIABLES CHOL (44927)

YEAR 08 -2.9400*** -0.1172 0.3484** 1.0403*** -0.2439

(0.585) (0.075) (0.128) (0.081) (0.157)

CONSTANT 4.0204*** 1.1498*** 0.5123*** -9.99E-16 1.2934***

(0.277) (0.037) (0.061) (0.039) (0.075)

Observations 509 512 65 977 2,063

VARIABLES HSM IMPL (11255)

YEAR 08 -3.0279*** -0.2540 1.2100*** -0.1168

(0.306) (0.157) (0.246) (0.174)

CONSTANT 4.7162*** 1.2061*** 0.0000 1.3815***

(0.149) (0.075) (0.117) (0.083)

Observations 417 296 969 1,682

VARIABLES HSM IMPL (11264)

YEAR 08 -4.2822*** -0.1555 1.7416*** -0.0250

(0.406) (0.187) (0.184) (0.178)

CONSTANT 7.3159*** 1.5387*** 2.22E-16 2.0322***

(0.195) (0.089) (0.088) (0.085)

Observations 421 233 1,038 1,692

VARIABLES HSM IMPL (11265)

YEAR 08 -2.8148*** -0.2078* 1.3037*** 0.0270

(0.330) (0.110) (0.135) (0.131)

CONSTANT 4.8772*** 1.1552*** -2.22E-16 1.4042***

(0.159) (0.052) (0.065) (0.063)

Observations 435 270 1,028 1,733

VARIABLES HUFT TEP (45013)

YEAR 08 -2.8908*** -0.1866*** 0.8123*** -0.2320

(0.497) (0.047) (0.144) (0.149)

CONSTANT 3.9800*** 0.6236*** 1.67E-16 1.0259***

(0.239) (0.023) (0.068) (0.071)

Observations 465 395 1,184 2,044

Continued on next page
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Table 7.8 – continued from previous page

1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE ALL

VARIABLES HUFT TEP (45059)

YEAR 08 -4.0570*** -0.8812*** 0.5021*** 2.4773*** -0.5832***

(0.326) (0.144) (0.124) (0.400) (0.155)

CONSTANT 7.6716*** 3.1042*** 1.4167*** 0.0229 3.0986***

(0.159) (0.069) (0.059) (0.182) (0.074)

Observations 517 504 504 494 2,019

VARIABLES HUFT TEP (45108)

YEAR 08 -3.0488*** -0.0302 0.8377*** -0.3762***

(0.463) (0.064) (0.096) (0.138)

CONSTANT 4.2763*** 0.7936*** -5.55E-17 1.2662***

(0.227) (0.031) (0.045) (0.066)

Observations 506 506 1,014 2,026

VARIABLES KAROT (68415)

YEAR 08 -6.9383*** 0.6170** 2.9187*** -0.2583

(1.660) (0.284) (0.363) (0.517)

CONSTANT 9.9383*** 2.0520*** 6.66E-16 3.0461***

(0.809) (0.136) (0.167) (0.244)

Observations 371 196 193 762

VARIABLES KNIE TEP (45059)

YEAR 08 -2.6448*** -0.2585 0.1190 1.1731*** -0.3922***

(0.220) (0.472) (0.077) (0.131) (0.150)

CONSTANT 5.3194*** 2.1915*** 1.0129*** 5.55E-16 2.1087***

(0.106) (0.230) (0.037) (0.060) (0.071)

Observations 434 445 370 486 1,735

VARIABLES KNIE TEP (47390)

YEAR 08 -1.3880*** -0.1040* 0.6269*** 0.0326

(0.188) (0.060) (0.203) (0.135)

CONSTANT 2.5234*** 0.5616*** 2.78E-16 0.6755***

(0.091) (0.029) (0.095) (0.064)

Observations 407 258 1,070 1,735

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses. In some cases two or more quartiles coincided. As such it was not possible to

distinguish between them and they were pooled together in the estimation.
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Table 7.9: Change in Quality Scores across Different Organizational Forms for Process

(Input) Quality Measures

VARIABLES
CHOL

(44800)
GEBH (737)

GEBH

(49523)

GEBH

(82913)

GYN OP

(47637)

GYN OP

(50554)

PUBLIC -2.0913 -11.3779 29.7971 -22.4912 -1.0895 0.6299

(1.506) (11.300) (37.384) (19.535) (3.181) (0.834)

PRIVATE -1.2648 -9.8127 15.4414 -11.2858 5.5150 1.3908

(1.234) (13.366) (33.208) (17.691) (6.064) (1.439)

YEAR 08 0.1900 1.1066 15.5807*** 7.1125*** 4.2909*** 1.6165***

(0.331) (2.751) (4.047) (1.616) (0.985) (0.599)

PUBLIC * YEAR 08 0.1939 8.5708** -2.4292 -3.8075* 1.5575 -0.6155

(0.423) (3.446) (4.758) (2.181) (1.462) (0.809)

PRIVATE * YEAR 08 -0.8205 0.6428 7.2451 -3.6209 0.8562 -1.3579*

(1.008) (5.980) (8.902) (2.515) (2.155) (0.799)

CONSTANT 99.5683*** 71.1632*** 47.0125** 101.5269*** 88.0971*** 97.0684***

(0.759) (5.353) (21.429) (10.332) (1.665) (0.590)

Observations 2,238 1,307 798 1,390 1,802 1,838

VARIABLES
HSM IMPL

(75973)

HSM IMPL

(9962)

KAROT

(9556)

KORO PCI

(43757)

MAMMA

(46201)

MAMMA

(68100)

PUBLIC 5.4723 2.4611 4.8358 1.0452 -1.3813 -10.3059**

(4.186) (4.282) (6.951) (2.564) (2.134) (4.688)

PRIVATE -3.9990 6.6807* 4.2773 0.6065 -5.8235* 1.5228

(4.786) (3.881) (6.904) (2.290) (3.158) (5.896)

YEAR 08 3.1730*** 7.8728*** 2.7789 4.4990*** 1.5855** 6.2821***

(0.743) (0.758) (1.701) (1.083) (0.803) (1.684)

PUBLIC * YEAR 08 -0.2272 0.3800 -1.4131 -3.3447** 0.6557 -0.5071

(1.033) (1.138) (2.363) (1.439) (1.361) (2.383)

PRIVATE * YEAR 08 -0.1152 -1.4353 1.2926 -0.6727 2.8228 1.1868

(1.425) (1.839) (2.680) (1.627) (2.151) (3.441)

CONSTANT 89.5045*** 85.8492*** 85.8567*** 88.6033*** 93.8397*** 84.5017***

(1.367) (2.021) (4.193) (1.369) (1.259) (2.277)

Observations 1,816 1,777 917 1,302 1,751 1,623

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses. Nonprofit hospitals are excluded as the base group.
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Table 7.10: Change in Quality Scores across Different Organizational Forms for Output

Quality Measures

VARIABLES
KORO PCI

(69891)

KORO PCI

(69889)

CHOL

(44927)

HSM IMPL

(11255)

HSM IMPL

(11264)

HSM IMPL

(11265)

PUBLIC 2.6545 0.4929 0.2611 -4.6093 0.4892 0.5596

(3.744) (1.509) (0.609) (4.445) (1.494) (0.814)

PRIVATE 3.4157 0.9939 -0.4602 3.4128 0.4656 -0.1660

(2.789) (1.764) (0.658) (3.853) (1.805) (0.742)

YEAR 08 5.1687*** -2.0099* -0.3090 -0.4215* 0.0032 0.0079

(1.862) (1.152) (0.249) (0.217) (0.277) (0.222)

PUBLIC * YEAR 08 1.1501 0.6145 0.0667 0.5149* -0.1925 -0.0249

(2.440) (1.577) (0.367) (0.273) (0.398) (0.294)

PRIVATE * YEAR 08 -5.0087** -1.7592 0.3017 0.4428 0.3956 0.2481

(2.156) (2.176) (0.319) (0.525) (0.470) (0.376)

CONSTANT 83.8166*** 5.3922*** 1.2488*** 2.8772* 1.8036** 1.2293***

(2.195) (0.774) (0.292) (1.546) (0.862) (0.405)

Observations 993 1,009 2,191 1,854 1,852 1,884

VARIABLES
HUFT TEP

(45013)

HUFT TEP

(45059)

HUFT TEP

(45108)

KAROT

(68415)

KNIE TEP

(45059)

KNIE TEP

(47390)

PUBLIC 0.3553 1.2603 1.5534 2.9428* -2.3923** 0.3553

(0.284) (0.805) (0.972) (1.618) (0.953) (0.284)

PRIVATE -0.0436 -0.1408 1.0948 1.3866 -2.3287** -0.0436

(0.305) (0.637) (0.978) (1.532) (1.133) (0.305)

YEAR 08 -0.1882 -0.2741 -0.1719 0.5947 -0.6299*** -0.1882

(0.318) (0.301) (0.136) (0.549) (0.137) (0.318)

PUBLIC * YEAR 08 -0.1796 -0.5633 -0.2841 -2.0294* 0.4205 -0.1796

(0.352) (0.357) (0.214) (1.126) (0.365) (0.352)

PRIVATE * YEAR 08 0.1782 -0.4089 -0.5227 0.7048 0.4156* 0.1782

(0.350) (0.420) (0.677) (0.893) (0.226) (0.350)

CONSTANT 0.9994*** 2.8471*** 0.5120 1.5135* 3.5020*** 0.9994***

(0.189) (0.409) (0.474) (0.790) (0.560) (0.189)

Observations 2,166 2,155 2,159 915 1,877 1,877

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses. Nonprofit hospitals are excluded as the base group.
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Table 7.11: Change in Quality Scores across Teaching Status for Process (Input) Quality

Measures

VARIABLES
CHOL

(44800)

GEBH

(737)

GEBH

(49523)

GEBH

(82513)

GYN OP

(47637)

GYN OP

(50554)

YEAR 08 -0.0594 3.7360 19.9955*** 6.4496*** 5.5330*** 1.1385**

(0.326) (2.679) (4.165) (1.534) (0.996) (0.472)

ACADEMIC * YEAR 08 0.5298 3.0605 -7.8218 -2.5335 -0.8832 0.0422

(0.425) (3.230) (4.857) (2.011) (1.302) (0.696)

CONSTANT 98.5436*** 64.5957*** 63.1117*** 90.0001*** 88.4110*** 97.5452***

(0.115) (0.823) (0.917) (0.484) (0.354) (0.177)

Observations 2,238 1,307 798 1,390 1,802 1,838

VARIABLES
HSM IMPL

(75973)

HSM IMPL

(9962)

KAROT

(9556)

KORO PCI

(43757)

MAMMA

(46201)

MAMMA

(68100)

YEAR 08 3.2411*** 9.1933*** 2.3482 3.8611*** 2.5911** 5.0699***

(0.705) (0.807) (1.777) (1.005) (1.097) (1.750)

ACADEMIC * YEAR 08 -0.5217 -3.0470*** -0.0602 -2.0039 -0.7733 2.5832

(0.944) (1.023) (2.192) (1.247) (1.215) (2.119)

CONSTANT 91.3145*** 87.7850*** 88.7833*** 89.1820*** 92.4032*** 80.3127***

(0.259) (0.292) (0.539) (0.346) (0.327) (0.562)

Observations 1,817 1,778 917 1,302 1,751 1,623

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses.
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Table 7.12: Change in Quality Scores across Teaching Status for Output Quality Mea-

sures

VARIABLES
KORO PCI

(69891)

KORO PCI

(69889)

CHOL

(44927)

HSM IMPL

(11255)

HSM IMPL

(11264)

HSM IMPL

(11265)

YEAR 08 6.3609*** -4.1073*** -0.3831 -0.0442 -0.1224 -0.0047

(1.950) (1.410) (0.257) (0.286) (0.277) (0.198)

ACADEMIC * YEAR 08 -2.3432 3.4206** 0.3449 -0.1652 0.2147 0.0709

(2.255) (1.583) (0.270) (0.325) (0.345) (0.257)

CONSTANT 85.5052*** 5.8469*** 1.2888*** 1.3647*** 2.0841*** 1.4495***

(0.537) (0.388) (0.081) (0.092) (0.094) (0.069)

Observations 993 1,009 2,191 1,855 1,852 1,885

VARIABLES
HUFT TEP

(45013)

HUFT TEP

(45059)

HUFT TEP

(45108)

KAROT

(68415)

KNIE TEP

(45059)

KNIE TEP

(47390)

YEAR 08 -0.0090 -0.3727* -0.3761* -0.1451 -0.5172*** -0.0090

(0.155) (0.212) (0.212) (0.775) (0.112) (0.155)

ACADEMIC * YEAR 08 -0.5576* -0.5238* -0.0005 -0.1796 0.3078 -0.5576*

(0.328) (0.307) (0.253) (1.033) (0.348) (0.328)

CONSTANT 1.1327*** 3.3275*** 1.3191*** 3.1043*** 2.1132*** 1.1327***

(0.075) (0.080) (0.071) (0.289) (0.077) (0.075)

Observations 2,167 2,156 2,160 915 1,878 1,878

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses.
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Table 7.13: Change in Quality Scores across Hospital Size for Process (Input) Quality

Measures (Number of Beds / 100)

VARIABLES
CHOL

(44800)

GEBH

(737)

GEBH

(49523)

GEBH

(82513)

GYN OP

(47637)

GYN OP

(50554)

BEDS -0.0328 0.5439 -0.7171 2.3699 0.0601 0.0096

(0.049) (1.820) (1.498) (1.777) (0.188) (0.065)

YEAR 08 -0.0167 5.8743** 18.2219*** 8.2205*** 5.9860*** 1.3826***

(0.413) (2.908) (4.459) (1.679) (1.210) (0.498)

BEDS * YEAR 08 0.0446 -0.1165 -0.5139 -0.6500*** -0.1395 -0.0444

(0.058) (0.327) (0.435) (0.199) (0.203) (0.069)

CONSTANT 98.6499*** 62.0551*** 66.5971*** 80.0407*** 88.0046*** 97.4778***

(0.270) (8.139) (7.816) (7.370) (0.894) (0.327)

Observations 2,207 1,304 795 1,387 1,772 1,809

VARIABLES
HSM IMPL

(75973)

HSM IMPL

(9962)

KAROT

(9556)

KORO PCI

(43757)

MAMMA

(46201)

MAMMA

(68100)

BEDS 0.1828 -0.2432 0.6248 -0.0704 0.0610 -0.7160

(0.625) (0.154) (1.540) (0.518) (0.135) (1.666)

YEAR 08 2.9975*** 9.1705*** 4.0460** 3.7930*** 2.6525** 5.4140***

(0.790) (0.934) (1.997) (1.088) (1.236) (2.047)

BEDS * YEAR 08 0.0508 -0.2760* -0.3172 -0.1809 -0.1071 0.2349

(0.106) (0.164) (0.258) (0.129) (0.155) (0.310)

CONSTANT 90.5785*** 88.5701*** 85.4646*** 89.4199*** 92.1035*** 83.0474***

(2.426) (0.713) (8.211) (2.193) (0.819) (6.575)

Observations 1,792 1,753 900 1,282 1,723 1,597

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses.
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Table 7.14: Change in Quality Scores across Hospital Size for Output Quality Measures

(Number of Beds / 100)

VARIABLES
KORO PCI

(69891)

KORO PCI

(69889)

CHOL

(44927)

HSM IMPL

(11255)

HSM IMPL

(11264)

HSM IMPL

(11265)

BEDS -1.1788* -0.0563 -0.0517* 0.3441 -0.0293 -0.2118

(0.616) (0.923) (0.031) (0.258) (0.038) (0.158)

YEAR 08 7.4847*** -2.9400** -0.5146* 0.0630 -0.2136 -0.0195

(1.935) (1.487) (0.263) (0.316) (0.307) (0.228)

BEDS * YEAR 08 -0.5276*** 0.1684 0.0700** -0.0358 0.0380 0.0125

(0.194) (0.164) (0.034) (0.040) (0.041) (0.029)

CONSTANT 91.3557*** 6.0044 1.4860*** 0.0287 2.1945*** 2.2637***

(3.053) (4.318) (0.171) (0.994) (0.218) (0.610)

Observations 979 993 2,161 1,830 1,828 1,860

VARIABLES
HUFT TEP

(45013)

HUFT TEP

(45059)

HUFT TEP

(45108)

KAROT

(68415)

KNIE TEP

(45059)

KNIE TEP

(47390)

BEDS 0.0100 0.1533*** 0.0862** 0.0960 -0.0314 -0.0635***

(0.042) (0.048) (0.035) (0.621) (0.034) (0.022)

YEAR 08 -0.1735 -0.1847 -0.2525* -0.6500 -0.4355** -0.1001

(0.250) (0.256) (0.152) (0.888) (0.196) (0.170)

BEDS * YEAR 08 -0.0166 -0.1112** -0.0349 0.0704 0.0102 0.0328*

(0.043) (0.048) (0.030) (0.098) (0.034) (0.020)

CONSTANT 1.1075*** 2.7899*** 1.0109*** 2.6417 2.2349*** 0.9072***

(0.187) (0.197) (0.110) (3.281) (0.141) (0.113)

Observations 2,137 2,126 2,130 896 1,851 1,851

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses.
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Table 7.15: How Does the Score for “Presence of Pediatrician in Cases of Premature

Infants” Change with the Number of Hospitals Providing Care in Obstetrics within a

Given Radius?

VARIABLES GEBH (737)

YEAR 08 5.5629 4.9575* 5.1320** 4.8576** 5.7333** 5.1811**

(3.557) (2.569) (2.393) (2.310) (2.325) (2.314)

NR OF HOSPITALS IN 5 KM *

YEAR 08
22.1865***

(4.892)

NR OF HOSPITALS IN 5 KM *

YEAR 08 * GEBH (737) 06
-0.3118***

(0.044)

NR OF HOSPITALS IN 10 KM *

YEAR 08
10.4786***

(2.458)

NR OF HOSPITALS IN 10 KM *

YEAR 08 * GEBH (737) 06
-0.1433***

(0.025)

NR OF HOSPITALS IN 15 KM *

YEAR 08
6.4478***

(1.375)

NR OF HOSPITALS IN 15 KM *

YEAR 08 * GEBH (737) 06
-0.0894***

(0.015)

NR OF HOSPITALS IN 20 KM *

YEAR 08
4.5217***

(0.853)

NR OF HOSPITALS IN 20 KM *

YEAR 08 * GEBH (737) 06
-0.0625***

(0.009)

NR OF HOSPITALS IN 25 KM *

YEAR 08
3.2831***

(0.630)

NR OF HOSPITALS IN 25 KM *

YEAR 08 * GEBH (737) 06
-0.0478***

(0.007)

NR OF HOSPITALS IN 30 KM *

YEAR 08
2.6259***

(0.468)

NR OF HOSPITALS IN 30 KM *

YEAR 08 * GEBH (737) 06
-0.0375***

(0.005)

CONSTANT 66.5342*** 66.5342*** 66.5342*** 66.5342*** 66.5342*** 66.5342***

(0.951) (0.977) (0.988) (0.982) (0.981) (0.973)

Observations 1,122 1,122 1,122 1,122 1,122 1,122

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses.
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Table 7.16: How Does the Score for “Prenatal Corticosteroid Therapy” Change with the

Number of Hospitals Providing Care in Obstetrics within a Given Radius?

VARIABLES GEBH (49523)

YEAR 08 19.2676*** 14.4522*** 15.5522*** 16.3746*** 16.8846*** 16.5304***

(4.426) (3.267) (3.232) (3.104) (3.139) (3.146)

NR OF HOSPITALS IN 5 KM *

YEAR 08
32.0718***

(6.311)

NR OF HOSPITALS IN 5 KM *

YEAR 08 * GEBH (49523) 06
-0.4722***

(0.061)

NR OF HOSPITALS IN 10 KM *

YEAR 08
19.5256***

(3.508)

NR OF HOSPITALS IN 10 KM *

YEAR 08 * GEBH (49523) 06
-0.2550***

(0.037)

NR OF HOSPITALS IN 15 KM *

YEAR 08
11.2593***

(2.940)

NR OF HOSPITALS IN 15 KM *

YEAR 08 * GEBH (49523) 06
-0.1490***

(0.030)

NR OF HOSPITALS IN 20 KM *

YEAR 08
7.3072***

(1.594)

NR OF HOSPITALS IN 20 KM *

YEAR 08 * GEBH (49523) 06
-0.0993***

(0.017)

NR OF HOSPITALS IN 25 KM *

YEAR 08
5.4290***

(1.197)

NR OF HOSPITALS IN 25 KM *

YEAR 08 * GEBH (49523) 06
-0.0758***

(0.013)

NR OF HOSPITALS IN 30 KM *

YEAR 08
4.3389***

(0.963)

NR OF HOSPITALS IN 30 KM *

YEAR 08 * GEBH (49523) 06
-0.0602***

(0.010)

CONSTANT 61.6457*** 61.6457*** 61.6457*** 61.6457*** 61.6457*** 61.6457***

(0.561) (0.607) (0.647) (0.641) (0.634) (0.622)

Observations 680 680 680 680 680 680

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses.
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Table 7.17: How Does the Score for“E-E-Time in Emergency Cases of Caesarean”Change

with the Number of Hospitals Providing Care in Obstetrics within a Given Radius?

VARIABLES GEBH (82913)

YEAR 08 1.5675 2.6708** 4.2170*** 3.1025*** 3.9516*** 3.8510***

(1.461) (1.068) (1.253) (1.166) (1.262) (1.302)

NR OF HOSPITALS IN 5 KM *

YEAR 08
67.0350***

(7.392)

NR OF HOSPITALS IN 5 KM *

YEAR 08 * GEBH (82913) 06
-0.6986***

(0.071)

NR OF HOSPITALS IN 10 KM *

YEAR 08
44.8365***

(4.492)

NR OF HOSPITALS IN 10 KM *

YEAR 08 * GEBH (82913) 06
-0.4681***

(0.046)

NR OF HOSPITALS IN 15 KM *

YEAR 08
24.8847***

(4.085)

NR OF HOSPITALS IN 15 KM *

YEAR 08 * GEBH (82913) 06
-0.2631***

(0.041)

NR OF HOSPITALS IN 20 KM *

YEAR 08
20.2548***

(2.165)

NR OF HOSPITALS IN 20 KM *

YEAR 08 * GEBH (82913) 06
-0.2113***

(0.022)

NR OF HOSPITALS IN 25 KM *

YEAR 08
15.0132***

(1.869)

NR OF HOSPITALS IN 25 KM *

YEAR 08 * GEBH (82913) 06
-0.1577***

(0.019)

NR OF HOSPITALS IN 30 KM *

YEAR 08
10.9340***

(1.244)

NR OF HOSPITALS IN 30 KM *

YEAR 08 * GEBH (82913) 06
-0.1150***

(0.012)

CONSTANT 89.9988*** 89.9988*** 89.9988*** 89.9988*** 89.9988*** 89.9988***

(0.259) (0.293) (0.328) (0.311) (0.317) (0.314)

Observations 1,245 1,245 1,245 1,245 1,245 1,245

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses.
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Table 7.18: Robustness Checks for the Change in Quality Scores across Waves for In-

put (Process) Quality Measures (Hospitals for Which Documentation Rate Declined are

Excluded)

1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE ALL

VARIABLES CHOL (44800)

YEAR 08 2.6518*** 0.0960 -1.4452*** 0.0209

(0.556) (0.096) (0.455) (0.276)

CONSTANT 96.0046*** 99.0566*** 99.9851*** 98.6972***

(0.262) (0.046) (0.214) (0.139)

Observations 414 371 762 1,547

VARIABLES GEBH (737)

YEAR 08 34.9151*** 7.5074** 1.9545*** -20.9072*** 5.9755***

(4.824) (3.351) (0.715) (3.839) (2.036)

CONSTANT 6.7709** 68.0357*** 93.2597*** 99.6574*** 64.7287***

(1.827) (1.447) (0.329) (1.634) (0.998)

Observations 227 176 202 195 800

VARIABLES GEBH (49523)

YEAR 08 87.9063*** 34.9059*** -1.2725 15.3333***

(6.976) (3.582) (1.890) (2.781)

CONSTANT 1.78E-15 52.9079*** 93.8865*** 62.2344***

(0.893) (1.368) (0.764) (1.123)

Observations 125 89 272 486

VARIABLES GEBH (82913)

YEAR 08 29.8452*** -2.4375*** 5.9879***

(3.524) (0.629) (1.268)

CONSTANT 58.5557*** 99.9237*** 89.1280***

(1.443) (0.257) (0.579)

Observations 232 657 889

VARIABLES GYN OP (47637)

YEAR 08 26.8275*** 1.3653*** -1.5717*** -2.9508*** 5.8969***

(2.487) (0.496) (0.502) (0.958) (0.849)

CONSTANT 59.9668*** 94.2443*** 98.2681*** 99.9156*** 88.0919***

(1.130) (0.235) (0.235) (0.418) (0.439)

Observations 295 304 312 275 1,186

VARIABLES GYN OP (50554)

YEAR 08 5.5653*** -0.3941*** 1.1372***

(1.511) (0.088) (0.407)

CONSTANT 90.7870*** 99.8255*** 97.4811***

(0.688) (0.041) (0.205)

Observations 325 928 1,253

VARIABLES HSM IMPL (75973)

YEAR 08 12.7229*** 2.5639*** 0.0392 -4.1514*** 2.8154***

(1.459) (0.547) (0.449) (0.960) (0.532)

Continued on next page
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Table 7.18 – continued from previous page

1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE ALL

CONSTANT 78.5533*** 92.0541*** 96.2373*** 99.7389*** 91.6875***

(0.996) (0.374) (0.309) (0.641) (0.376)

Observations 302 291 321 298 1,212

VARIABLES HSM IMPL (9962)

YEAR 08 24.1953*** 7.6105*** 1.8416*** -1.7291*** 8.0610***

(1.616) (0.361) (0.433) (0.395) (0.613)

CONSTANT 69.6383*** 88.8531*** 94.0356*** 98.7269*** 87.6771***

(1.085) (0.249) (0.296) (0.266) (0.436)

Observations 298 291 272 299 1,160

VARIABLES KAROT (9556)

YEAR 08 21.6663*** 0.5300 -5.8727*** 3.7481***

(2.873) (0.968) (0.821) (1.152)

CONSTANT 68.5495*** 91.7842*** 99.1441*** 88.7450***

(1.375) (0.469) (0.364) (0.601)

Observations 186 165 313 664

VARIABLES KORO PCI (43757)

YEAR 08 15.1257*** 2.2140*** -0.9469* -3.7274*** 3.4083***

(2.058) (0.490) (0.495) (0.703) (0.681)

CONSTANT 72.6310*** 90.0860*** 94.9202*** 99.3373*** 88.9649***

(0.963) (0.237) (0.226) (0.322) (0.379)

Observations 218 215 230 188 851

VARIABLES MAMMA (46201)

YEAR 08 17.3639*** 0.6731 -3.5304*** 2.7311***

(2.580) (0.872) (0.950) (0.913)

CONSTANT 72.1330*** 97.2751*** 99.7511*** 92.0369***

(1.622) (0.590) (0.608) (0.610)

Observations 279 259 544 1,082

VARIABLES MAMMA (68100)

YEAR 08 35.4551*** 6.4365*** -5.9000*** 7.0336***

(3.319) (1.318) (1.197) (1.304)

CONSTANT 39.0665*** 83.8295*** 98.7476*** 79.8910***

(1.974) (0.911) (0.758) (0.868)

Observations 248 239 487 974

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses. In some cases two or more quartiles coincided. As such it was not possible to

distinguish between them and they were pooled together in the estimation.
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Table 7.19: Robustness Checks for the Change in Quality Scores across Waves for Output

Quality Measures (Hospitals for Which Documentation Rate Declined are Excluded)

1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE ALL

VARIABLES KORO PCI (69891))

YEAR 08 33.5190*** 2.1068*** -0.4786 -3.4207*** 5.7790***

(5.364) (0.440) (0.332) (0.659) (1.239)

CONSTANT 44.6276*** 91.4147*** 95.3286*** 99.6370*** 84.0225***

(2.908) (0.300) (0.224) (0.394) (0.830)

Observations 147 189 187 146 669

VARIABLES KORO PCI (69889)

YEAR 08 -10.2204*** 0.4977 0.6460** 1.8819*** -2.1832***

(2.154) (0.342) (0.252) (0.555) (0.702)

CONSTANT 16.5209*** 3.7906*** 1.1753*** -2.22E-16 5.5431***

(1.015) (0.162) (0.119) (0.302) (0.372)

Observations 174 181 102 207 664

VARIABLES CHOL (44927)

YEAR 08 -3.3889*** -0.0803 0.3440** 1.0296*** -0.3303

(0.820) (0.091) (0.148) (0.094) (0.214)

CONSTANT 4.4129*** 1.1424*** 0.5189*** -3.89E-16 1.3738***

(0.549) (0.063) (0.100) (0.064) (0.148)

Observations 366 360 53 716 1,495

VARIABLES HSM IMPL (11255)

YEAR 08 -3.1995*** -0.3605*** 0.9674*** -0.3308**

(0.368) (0.126) (0.138) (0.144)

CONSTANT 4.7793*** 1.2048*** -5.55E-17 1.4081***

(0.254) (0.086) (0.093) (0.101)

Observations 322 214 740 1,276

VARIABLES HSM IMPL (11264)

YEAR 08 -4.1433*** -0.2033 1.7867*** -0.0147

(0.474) (0.219) (0.217) (0.210)

CONSTANT 7.2792*** 1.4989*** -9.99E-16 2.0837***

(0.322) (0.148) (0.147) (0.147)

Observations 331 165 779 1,275

VARIABLES HSM IMPL (11265)

YEAR 08 -2.8064*** -0.2180* 1.3128*** -0.0031

(0.364) (0.130) (0.157) (0.153)

CONSTANT 4.8009*** 1.1634*** 1.11E-16 1.4314***

(0.249) (0.087) (0.107) (0.107)

Observations 344 191 774 1,309

VARIABLES HUFT TEP (45013)

YEAR 08 -3.3754*** -0.2450*** 0.8394*** -0.3708*

(0.617) (0.053) (0.171) (0.190)

CONSTANT 4.3943*** 0.6249*** -5.55E-17 1.1587***

Continued on next page
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1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE ALL

(0.421) (0.036) (0.115) (0.131)

Observations 371 269 912 1,552

VARIABLES HUFT TEP (45059)

YEAR 08 -4.2913*** -0.8221*** 0.5120*** 2.2804*** -0.7519***

(0.376) (0.175) (0.151) (0.356) (0.172)

CONSTANT 7.9603*** 3.1097*** 1.4319*** 0.0176 3.2581***

(0.260) (0.119) (0.102) (0.230) (0.119)

Observations 417 362 370 380 1,529

VARIABLES HUFT TEP (45108)

YEAR 08 -3.2985*** -0.0156 0.8360*** -0.4314**

(0.607) (0.081) (0.111) (0.178)

CONSTANT 4.5839*** 0.8155*** 5.55E-17 1.3337***

(0.421) (0.055) (0.074) (0.123)

Observations 382 368 788 1,538

VARIABLES KAROT (68415)

YEAR 08 -7.4935*** 0.6157** 2.8860*** -0.4905

(2.002) (0.284) (0.396) (0.632)

CONSTANT 10.4899*** 2.0176*** 1.33E-15 3.2464***

(1.382) (0.192) (0.262) (0.452)

Observations 159 148 297 606

VARIABLES KNIE TEP (45059)

YEAR 08 -2.7893*** -0.7660*** 0.1146 1.1737*** -0.5427***

(0.263) (0.134) (0.088) (0.144) (0.106)

CONSTANT 5.4101*** 2.1665*** 0.9975*** 1.11E-16 2.0986***

(0.179) (0.092) (0.059) (0.094) (0.073)

Observations 336 329 276 396 1,337

VARIABLES KNIE TEP (47390)

YEAR 08 -1.4027*** -0.1209* 0.4399*** -0.0806

(0.231) (0.068) (0.049) (0.070)

CONSTANT 2.6123*** 0.5500*** 3.33E-16 0.6838***

(0.159) (0.047) (0.033) (0.049)

Observations 311 190 840 1,341

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses. In some cases two or more quartiles coincided. As such it was not possible to

distinguish between them and they were pooled together in the estimation.
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Table 7.20: Robustness Checks for the Change in Quality Scores across Waves for Input

(Process) Quality Measures (Hospitals with Documentation Errors are Excluded)

1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE ALL

VARIABLES CHOL (44800)

YEAR 08 2.8361*** 0.0888 -0.9720*** 0.3215

(0.535) (0.075) (0.269) (0.201)

CONSTANT 95.8594*** 99.0612*** 99.9802*** 98.6369***

(0.255) (0.036) (0.128) (0.102)

Observations 571 518 1,017 2,106

VARIABLES GEBH (737)

YEAR 08 34.3809*** 8.9928*** 1.4120** -18.8233*** 5.6959***

(4.303) (2.709) (0.706) (3.125) (1.645)

CONSTANT 7.1173*** 67.6725*** 93.3495*** 99.6616*** 66.9032***

(1.638) (1.182) (0.327) (1.344) (0.815)

Observations 289 266 300 279 1,134

VARIABLES GEBH (49523)

YEAR 08 82.1450*** 37.7072*** 0.0703 15.4012***

(8.249) (3.637) (1.531) (2.311)

CONSTANT -1.78E-15 51.2408*** 93.6351*** 62.1890***

(0.954) (1.328) (0.611) (0.917)

Observations 173 126 386 685

VARIABLES GEBH (82913)

YEAR 08 31.2128*** -2.4702*** 5.4478***

(3.080) (0.491) (1.021)

CONSTANT 59.6559*** 99.9198*** 90.1001***

(1.256) (0.210) (0.482)

Observations 309 958 1,267

VARIABLES GYN OP (47637)

YEAR 08 24.3142*** 1.3488*** -1.7717*** -2.1503*** 5.3722***

(2.045) (0.463) (0.474) (0.679) (0.682)

CONSTANT 62.2316*** 94.1016*** 98.2658*** 99.9022*** 88.6129***

(0.933) (0.218) (0.225) (0.301) (0.352)

Observations 399 414 420 372 1,605

VARIABLES GYN OP (50554)

YEAR 08 5.9660*** -0.3872*** 1.2677***

(1.249) (0.071) (0.343)

CONSTANT 91.0200*** 99.8225*** 97.4995***

(0.574) (0.033) (0.174)

Observations 446 1,244 1,690

VARIABLES HSM IMPL (75973)

YEAR 08 13.4015*** 2.6212*** 0.1516 -4.2642*** 3.1213***

(1.322) (0.454) (0.368) (0.922) (0.486)

CONSTANT 78.1917*** 92.0628*** 96.2464*** 99.7399*** 91.4317***
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1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE ALL

(0.631) (0.219) (0.177) (0.431) (0.259)

Observations 411 399 417 383 1,610

VARIABLES HSM IMPL (9962)

YEAR 08 24.2420*** 7.7719*** 1.9165*** -1.5490*** 8.1553***

(1.464) (0.290) (0.362) (0.323) (0.537)

CONSTANT 69.7282*** 88.7975*** 94.0176*** 98.7673*** 87.7480***

(0.690) (0.139) (0.175) (0.150) (0.292)

Observations 386 380 392 372 1,530

VARIABLES KAROT (9556)

YEAR 08 20.5810*** 0.4733 -6.3379*** 2.6034**

(2.609) (0.898) (1.011) (1.040)

CONSTANT 68.8936*** 91.8659*** 99.1611*** 89.4454***

(1.225) (0.430) (0.450) (0.531)

Observations 213 211 398 822

VARIABLES KORO PCI (43757)

YEAR 08 14.4910*** 2.0206*** -1.0375** -4.7327*** 2.8108***

(1.849) (0.444) (0.443) (0.938) (0.624)

CONSTANT 73.2340*** 90.0059*** 94.8829*** 99.3416*** 89.2731***

(0.871) (0.217) (0.205) (0.431) (0.343)

Observations 278 285 273 270 1,106

VARIABLES MAMMA (46201)

YEAR 08 14.9699*** 1.1658** -2.7703*** 2.3398***

(2.046) (0.533) (0.634) (0.632)

CONSTANT 74.3958*** 97.2185*** 99.7547*** 93.0208***

(0.873) (0.255) (0.285) (0.315)

Observations 382 426 791 1,599

VARIABLES MAMMA (68100)

YEAR 08 37.5160*** 6.7185*** -6.3421*** 6.8225***

(2.877) (1.139) (1.091) (1.112)

CONSTANT 39.2633*** 84.3329*** 98.7058*** 80.6037***

(1.115) (0.538) (0.479) (0.552)

Observations 338 383 693 1,414

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses. In some cases two or more quartiles coincided. As such it was not possible to

distinguish between them and they were pooled together in the estimation.
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Table 7.21: Robustness Checks for the Change in Quality Scores across Waves for Output

Quality Measures (Hospitals with Documentation Errors are Excluded))

1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE ALL

VARIABLES KORO PCI (69891))

YEAR 08 29.4165*** 2.0822*** -0.5516* -3.6827*** 4.8688***

(4.468) (0.385) (0.312) (0.642) (1.014)

CONSTANT 48.1517*** 91.3836*** 95.3277*** 99.6300*** 84.9545***

(1.570) (0.185) (0.148) (0.260) (0.523)

Observations 185 233 229 200 847

VARIABLES KORO PCI (69889)

YEAR 08 2.0278*** 0.5605** 0.2305 -10.9250*** -2.3616***

(0.541) (0.213) (0.312) (2.063) (0.662)

CONSTANT -0.0000 1.2355*** 3.8573*** 16.8344*** 5.5867***

(0.194) (0.101) (0.149) (0.970) (0.350)

Observations 270 132 220 219 841

VARIABLES CHOL (44927)

YEAR 08 -2.5646*** -0.1392* 0.3484** 1.0269*** -0.1631

(0.434) (0.075) (0.128) (0.081) (0.123)

CONSTANT 3.8350*** 1.1520*** 0.5123*** -8.88E-16 1.2477***

(0.205) (0.036) (0.061) (0.038) (0.062)

Observations 507 509 65 974 2,055

VARIABLES HSM IMPL (11255)

YEAR 08 -3.0279*** -0.2540 1.2100*** -0.1168

(0.306) (0.157) (0.246) (0.174)

CONSTANT 4.7162*** 1.2061*** 0.0000 1.3815***

(0.149) (0.075) (0.117) (0.092)

Observations 417 296 969 1,682

VARIABLES HSM IMPL (11264)

YEAR 08 -4.2836*** -0.1555 1.7249*** -0.0325

(0.408) (0.187) (0.184) (0.178)

CONSTANT 7.3143*** 1.5387*** 2.22E-16 2.0299***

(0.195) (0.089) (0.088) (0.093)

Observations 420 233 1,037 1,690

VARIABLES HSM IMPL (11265)

YEAR 08 -2.8148*** -0.2078* 1.3037*** 0.0270

(0.330) (0.110) (0.135) (0.131)

CONSTANT 4.8772*** 1.1552*** -2.22E-16 1.4042***

(0.159) (0.052) (0.065) (0.068)

Observations 435 270 1,028 1,733

VARIABLES HUFT TEP (45013)

YEAR 08 -2.8908*** -0.1866*** 0.8123*** -0.2320

(0.497) (0.047) (0.144) (0.149)

CONSTANT 3.9800*** 0.6236*** 1.67E-16 1.0259***
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1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE ALL

(0.239) (0.023) (0.068) (0.076)

Observations 465 395 1,184 2,044

VARIABLES HUFT TEP (45059)

YEAR 08 -4.0570*** -0.9125*** 0.5021*** 2.4773*** -0.5908***

(0.326) (0.141) (0.124) (0.400) (0.155)

CONSTANT 7.6716*** 3.1056*** 1.4167*** 0.0229 3.0989***

(0.159) (0.068) (0.059) (0.182) (0.079)

Observations 517 503 504 494 2,018

VARIABLES HUFT TEP (45108)

YEAR 08 -3.0488*** -0.0747 0.8284*** -0.3939***

(0.463) (0.056) (0.095) (0.138)

CONSTANT 4.2763*** 0.7929*** 5.55E-17 1.2672***

(0.227) (0.027) (0.045) (0.071)

Observations 506 504 1,013 2,023

VARIABLES KAROT (68415)

YEAR 08 -6.9383*** 0.6170** 2.8835*** -0.2838

(1.660) (0.284) (0.363) (0.517)

CONSTANT 9.9383*** 2.0520*** 8.88E-16 3.0501***

(0.809) (0.136) (0.167) (0.289)

Observations 193 196 370 761

VARIABLES KNIE TEP (45059)

YEAR 08 -2.6448*** -0.2880 0.1190 1.1731*** -0.4001***

(0.220) (0.474) (0.077) (0.131) (0.150)

CONSTANT 5.3194*** 2.1914*** 1.0129*** 5.55E-16 2.1087***

(0.106) (0.230) (0.037) (0.060) (0.077)

Observations 434 444 370 486 1,734

VARIABLES KNIE TEP (47390)

YEAR 08 -1.4719*** -0.1250** 0.6228*** 0.0116

(0.178) (0.057) (0.203) (0.135)

CONSTANT 2.5253*** 0.5626*** 2.78E-16 0.6733***

(0.086) (0.027) (0.095) (0.069)

Observations 404 257 1,069 1,730

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses. In some cases two or more quartiles coincided. As such it was not possible to

distinguish between them and they were pooled together in the estimation.
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Table 7.22: Change in the Fictitious Market Shares of Hospitals from 2006 to 2008 in

Each Service Area by Quartile of Quality of the Corresponding Input (Process) Quality

Indicator

1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE

VARIABLES CHOL (44800)

YEAR 08 0.0022* 0.0001 -0.0014

(0.001) (0.002) (0.001)

CONSTANT 0.1025*** 0.1277*** 0.0971***

(0.001) (0.001) (0.001)

Observations 522 478 880

VARIABLES GEBH (737)

YEAR 08 -0.0021 -0.0017 -0.0001 0.0041

(0.001) (0.002) (0.004) (0.003)

CONSTANT 0.1141*** 0.1770*** 0.2481*** 0.1671***

(0.001) (0.001) (0.002) (0.001)

Observations 298 270 292 274

VARIABLES GEBH (49523)

YEAR 08 -0.0025 0.0024 0.0017

(0.002) (0.004) (0.003)

CONSTANT 0.1207*** 0.2365*** 0.2224***

(0.001) (0.002) (0.002)

Observations 240 136 384

VARIABLES GEBH (82913)

YEAR 08 0.0002 -0.0003

(0.002) (0.002)

CONSTANT 0.1578*** 0.1854***

(0.001) (0.001)

Observations 274 782

VARIABLES GYN OP (47637)

YEAR 08 0.0035 -0.0031 0.0046 -0.0058

(0.003) (0.003) (0.004) (0.004)

CONSTANT 0.1155*** 0.1614*** 0.1379*** 0.1256***

(0.002) (0.002) (0.002) (0.002)

Observations 358 402 394 314

VARIABLES GYN OP (50554)

YEAR 08 -0.0030 0.0011

(0.003) (0.002)

CONSTANT 0.1344*** 0.1369***

(0.002) (0.001)

Observations 398 1,070

VARIABLES HSM IMPL (75973)

YEAR 08 -0.0041 0.0012 -0.0003 0.0042

(0.004) (0.005) (0.005) (0.005)
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1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE

CONSTANT 0.1604*** 0.1886*** 0.1950*** 0.1366***

(0.002) (0.003) (0.002) (0.002)

Observations 276 302 358 212

VARIABLES HSM IMPL (9962)

YEAR 08 -0.0056 0.0023 -0.0001 0.0034

(0.005) (0.004) (0.006) (0.005)

CONSTANT 0.1800*** 0.1748*** 0.1875*** 0.1495***

(0.002) (0.002) (0.003) (0.002)

Observations 270 324 314 240

VARIABLES KAROT (9556)

YEAR 08 -0.0005 -0.0027 0.0055

(0.019) (0.017) (0.013)

CONSTANT 0.3945*** 0.4507*** 0.3319***

(0.009) (0.008) (0.007)

Observations 122 178 192

VARIABLES KORO PCI (43757)

YEAR 08 0.0193** -0.0253 0.0027 0.0107**

(0.008) (0.017) (0.005) (0.005)

CONSTANT 0.2443*** 0.3035*** 0.2501*** 0.2077***

(0.004) (0.009) (0.003) (0.003)

Observations 184 228 230 128

VARIABLES MAMMA (46201)

YEAR 08 -0.0138 -0.0009 0.0065

(0.011) (0.006) (0.006)

CONSTANT 0.1364*** 0.2129*** 0.1748***

(0.005) (0.003) (0.003)

Observations 230 352 536

VARIABLES MAMMA (68100)

YEAR 08 0.0076 -0.0051 0.0004

(0.009) (0.009) (0.004)

CONSTANT 0.1403*** 0.1950*** 0.1834***

(0.004) (0.005) (0.002)

Observations 216 368 534

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses. In some cases two or more quartiles coincided. As such it was not possible to

distinguish between them and they were pooled together in the estimation.
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Table 7.23: Change in the Fictitious Market Shares of Hospitals from 2006 to 2008 in

Each Service Area by Quartile of Quality of the Corresponding Output Quality Indicator

1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE

VARIABLES KORO PCI (69891))

YEAR 08 0.0061 0.0004 -0.0160 0.0136***

(0.005) (0.006) (0.019) (0.005)

CONSTANT 0.1533*** 0.3177*** 0.3724*** 0.1318***

(0.002) (0.003) (0.010) (0.002)

Observations 162 222 218 178

VARIABLES KORO PCI (69889)

YEAR 08 -0.0103 -0.0051 -0.0086 0.0176***

(0.021) (0.007) (0.006) (0.004)

CONSTANT 0.3439*** 0.3266*** 0.3065*** 0.0851***

(0.010) (0.003) (0.003) (0.002)

Observations 200 210 122 210

VARIABLES CHOL (44927)

YEAR 08 -0.0002 -0.0019 -0.0151*** 0.0022**

(0.002) (0.002) (0.005) (0.001)

CONSTANT 0.1023*** 0.1359*** 0.2072*** 0.0856***

(0.001) (0.001) (0.002) (0.000)

Observations 480 472 60 868

VARIABLES HSM IMPL (11255)

YEAR 08 -0.0036 -0.0049 0.0039

(0.004) (0.007) (0.003)

CONSTANT 0.1422*** 0.2711*** 0.1520***

(0.002) (0.004) (0.002)

Observations 316 240 592

VARIABLES HSM IMPL (11264)

YEAR 08 -0.0035 -0.0056 0.0034

(0.004) (0.009) (0.003)

CONSTANT 0.1417*** 0.2804*** 0.1589***

(0.002) (0.005) (0.001)

Observations 322 190 636

VARIABLES HSM IMPL (11265)

YEAR 08 0.0012 -0.0088 0.0024

(0.003) (0.009) (0.003)

CONSTANT 0.1351*** 0.2840*** 0.1570***

(0.002) (0.005) (0.001)

Observations 326 212 610

VARIABLES HUFT TEP (45013)

YEAR 08 0.0005 -0.0074** 0.0030**

(0.002) (0.003) (0.001)

CONSTANT 0.0823*** 0.2436*** 0.0881***

Continued on next page
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Table 7.23 – continued from previous page

1ST QUARTILE 2ND QUARTILE 3RD QUARTILE 4TH QUARTILE

(0.001) (0.002) (0.001)

Observations 384 378 866

VARIABLES HUFT TEP (45059)

YEAR 08 -0.0001 -0.0021 -0.0020 0.0071***

(0.002) (0.002) (0.002) (0.003)

CONSTANT 0.0714*** 0.1246*** 0.1860*** 0.0860***

(0.001) (0.001) (0.001) (0.001)

Observations 398 472 476 282

VARIABLES HUFT TEP (45108)

YEAR 08 0.0023 -0.0097*** 0.0050***

(0.002) (0.003) (0.001)

CONSTANT 0.0835*** 0.2066*** 0.0910***

(0.001) (0.001) (0.001)

Observations 422 476 730

VARIABLES KAROT (68415)

YEAR 08 0.0080 -0.0074 0.0001

(0.017) (0.016) (0.014)

CONSTANT 0.3410*** 0.5261*** 0.2936***

(0.009) (0.008) (0.007)

Observations 140 186 182

VARIABLES KNIE TEP (45059)

YEAR 08 0.0059** -0.0068** 0.0009 -0.0002

(0.002) (0.003) (0.003) (0.003)

CONSTANT 0.0844*** 0.2044*** 0.1338*** 0.1066***

(0.001) (0.002) (0.001) (0.001)

Observations 352 352 424 390

VARIABLES KNIE TEP (47390)

YEAR 08 0.00003 -0.0072 0.0020

(0.003) (0.005) (0.002)

CONSTANT 0.1031*** 0.2470*** 0.1121***

(0.001) (0.003) (0.001)

Observations 374 246 898

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; t-statistics are based on

robust standard errors in parentheses. In some cases two or more quartiles coincided. As such it was not possible to

distinguish between them and they were pooled together in the estimation.
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7.8. Appendix

Table 7.24: Description of Quality Indicators

Service Area Quality Indicator Code Explanation

Cholecystectomy Collection of histologi-

cal findings

CHOL (44800) After removal, the gallbladder is sent for

pathological examination under microscope to

confirm the diagnosis and look for an inciden-

tal malignancy of the gall bladder.

Re-intervention rate CHOL (44927) A re-intervention is another surgical or inter-

ventional procedure after surgery for postop-

erative complications. Typical reasons for re-

intervention after cholecystectomy include bile

duct injury, bleeding or inflammation. The

rate of re-intervention, therefore, provides in-

formation on the incidence of serious early

complications.

Obstetrics Presence of pediatri-

cian for premature in-

fants

GEBH (737) Premature infants should be treated by pedi-

atricians, who are specialized physicians.

Prenatal corticosteroid

therapy: in case of

births with a gesta-

tional age of 24+0-

34+0 weeks (excluding

stillbirths) and births

with a prenatal hospi-

tal stay of at least two

calendar days

GEBH (49523) Prenatal corticosteroid therapy decreases mor-

bidity and mortality in premature newborns

by decreasing the likelihood of respiratory dis-

ease and dependence on mechanical respira-

tory support. This treatment is commonly

recommended for women at risk for premature

delivery between 24 weeks and 33 weeks of ges-

tation.

E-E-time in emergency

caesarean cases

GEBH (82913) The E-E time is the time lag between the mo-

ment at which the decision for an emergency

caesarean section is taken and the birth of the

child. The lower the E-E-time the lower the

risk for permanent damage to the child. Rates

of E-E-time over 20 minutes indicate organiza-

tional problems.

Gynecological Surgery Antibiotic prophylaxis

in hysterectomy cases

GYN OP (47637) A hysterectomy is the surgical removal of the

uterus. Wound infections after hysterectomy

lead to high physical and mental stress, and

have direct and indirect costs. In a meta anal-

ysis, Mittendorf et al. (1993) argue that wound

infections after hysterectomy can be reduced

by about 12 % if treated via antibiotic pro-

phylaxis, which is a measure taken to prevent

infections using antibiotics.

Continued on next page

137



Chapter 7: Mandatory Quality Disclosure and Quality Supply

Table 7.24 – continued from previous page

Service Area Quality Indicator Code Explanation

Thromboprophylaxis

in hysterectomy cases

GYN OP (50554) Deep venous thrombosis (thromboembolism),

which might be caused by a recent surgery, is

a blood clot that forms in a vein deep inside

a part of the body.84 It is the most common

preventable cause of death in surgical patients.

Thromboprophylaxis, using mechanical meth-

ods to promote venous outflow from the legs

and antithrombotic drugs, provides the most

effective means of reducing morbidity and mor-

tality in these patients.85

Pacemaker Implanta-

tion

Guideline confor-

mity indication for

bradydysrhythmia

HSM IMPL (9962) Bradydysrhythmia is the resting of heart rate

of less than 60 minutes per minute, which

means that the heart rate is abnormally slowed

and a disturbance in the heart rhythm has oc-

curred. A pacemaker is a medical device that

uses electrical impulses to regulate the beating

of the heart. The German Cardiac Society is-

sued detailed guidelines on pacemaker implan-

tation, which are decisive for the quality as-

surance in Germany, and this quality indicator

shows whether the guidelines are adhered for

indication in a bradydysrhythmia case.

Guideline confor-

mity system choice

in bradydysrhythmia

cases

HSM IMPL (75973) There are various pacemaker systems depend-

ing on the underlying rhythm disorder. The

German Cardiac Society’s guidelines provide

specific recommendations for the choice of sys-

tem, and this quality indicator shows whether

the guidelines are adhered.

Peri-operative compli-

cations: Surgical com-

plications

HSM IMPL (11255) This quality indicator indicates how frequent

surgical complications occur following pace-

maker implantation. These surgical compli-

cations include arrhythmias, perforations of

blood vessels and heart muscle, embolism etc.

Perioperative compli-

cations: Catheter dis-

location in atrium

HSM IMPL (11264) This quality indicator indicates how frequent

catheter dislocation in atrium occurs following

pacemaker implantation.

Perioperative compli-

cations: Catheter dis-

location in ventricle

HSM IMPL (11265) This quality indicator indicates how frequent

catheter dislocation in ventricle occurs follow-

ing pacemaker implantation.

Continued on next page

84See http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0001209/ [Last access on 08 August 2012].
85See http://www.ncbi.nlm.nih.gov/pubmed/12691354 [Last access on 08 August 2012].
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Table 7.24 – continued from previous page

Service Area Quality Indicator Code Explanation

Hip Endoprosthesis:

Initial Implantation

Endoprosthesis dislo-

cation

HUFT TEP (45013) Endoprosthesis dislocation is a major compli-

cation after total hip endoprosthesis, and it is

very stressful for the patient. It usually occurs

within the first eight postoperative weeks. The

dislocation requires a second surgery, and this

surgery affects patients with weakened abduc-

tor muscles or neuromuscular deficits.

Postoperative wound

infection

HUFT TEP (45108) Postoperative wound infection is an infec-

tion in the operative area. This quality in-

dicator indicates how frequent postoperative

wound infection is following hip endoprosthe-

sis surgery.

Reoperations (or re-

interventions) due to

complications

HUFT TEP (45059) Unplanned re-operations are due to complica-

tions following the primary surgery. The over-

all rate of secondary procedures is an indica-

tion of the quality of a hospital.

Carotid Reconstruc-

tion

Indication for asymp-

tomatic carotid steno-

sis

KAROT (9556) Carotid stenosis means narrowing or constric-

tion of the inner surface of the carotid artery.

Carotid endarterectomy is a surgical proce-

dure to correct stenosis. However, in decid-

ing to perform the surgery, it is important to

follow the proven indications in treating peo-

ple with asymptomatic carotid stenosis. These

proven indications are summarized in a paper

by American Heart Association (Biller et al.

(1998)).

Peri-operative stroke

or death in risk-

adjusted logistical

carotid - Score I

KAROT (68415) It is likely that patients suffering from carotid

stenosis have a stroke. Studies show that the

risk of stroke or death is decreased for patients

who undergo surgical treatment. However,

even though peri-operative stroke or death is in

part influenced by the quality of treatment in

a hospital, patient-related factors such as age,

severity of stenosis etc. are also important.

For a fair comparison of hospitals, the consid-

eration of different risk profiles of patients is

required. Thus, a risk-adjusted rate of “peri-

operative stroke or death” is calculated using

logistic regression.

Total Knee Endopros-

thesis: Initial implan-

tation

Postoperative wound

infection

KNIE TEP (47390) Postoperative wound infection is an infection

in the operative area. This quality indicator

indicates how frequent postoperative wound

infection is following total knee endoprosthe-

sis surgery.

Continued on next page
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Table 7.24 – continued from previous page

Service Area Quality Indicator Code Explanation

Reoperations (or re-

interventions) due to

complications

KNIE TEP (45059) Unplanned re-operations are due to complica-

tions following the primary surgery. The over-

all rate of secondary procedures is an indica-

tion of the quality of a hospital.

Coronary Angiography

and Percutaneous

Coronary Intervention

(PCI)

Indication for coronary

angiography: Ischemia

symptoms

KORO PCI (43757) This quality indicator shows the percentage

occurrence of coronary angiography for pa-

tients with ischemia symptoms.

Proportion of PCI in

patients without acute

coronary syndrome

KORO PCI (69889) The cardiological societies regularly publish

updated guidelines on the indications for coro-

nary intervention (American Heart Associa-

tion, American College of Cardiology, Society

for Cardiovascular Angiography and Interven-

tions, European Society of Cardiology). This

quality indicator refers to the percentage of

cases in which the guidelines are not followed

for indications for patients without acute coro-

nary syndrome.

Achieving the main ob-

jective of percutaneous

coronary intervention

KORO PCI (69891) Percutaneous Coronary Intervention (PCI) is

a therapeutic procedure to open narrowed or

blocked coronary arteries. The main objective

of intervention in PCI is defined as “having an

angiographic change of 50 % in dilated seg-

ments”.

Breast Surgery Hormone receptor

analysis

MAMMA (46201) Receptor analysis is a diagnostic test to de-

termine biological characteristics of cells in a

tumor and their responses to growth factors.

In breast cancer cases, this analysis require

a technique called immunocytochemistry, and

the outcome of this test is used to decide

whether a woman with breast cancer should

be treated with anti-estrogens.

Documentation of mar-

gins of resection

MAMMA (68100) “Margins of resection” is the distance between

a tumor and the edge of the surrounding tissue

removed along with it. When a breast tumor

is removed, some tissue surrounding it is also

removed. A pathologist then checks the tis-

sue under a microscope to see if the margins

are free of cancer cells. Knowing the closeness

of cancer cells to the edge of the removed tis-

sue helps in determining the right treatment

decision (e.g., whether additional surgery is

needed).
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Chapter 8

Efficiency and Pricing of

Regulation-Exempt

Consumer-Owned Natural

Monopolies: A First Look at

Electricity Distributors in New

Zealand

8.1. Introduction

There have been plenty of solution proposals to “the problem of natural monopoly” in

economic literature (e.g. franchise bidding as in Demsetz (1968), contestable market

theory as in Baumol et al. (1982)) with most emphasis being placed on regulation.

Accordingly, a vast and rich literature on theories of regulation has emerged (see Priest

(1993) for a comprehensive overview). Economists have put forward an extensive set of

principles for regulating natural monopoly firms. In practice, in many countries around

the world, regulatory bodies have come up with different regulatory designs to overcome

the problems brought about by the very existence of natural monopolies.86

In spite of not being considered as extensively as regulation, the role of governance

in disciplining natural monopolies has also been examined. In this regard, the focus was

mostly on efficiency comparisons of public and private ownership of utilities (e.g. Byrnes

et al. (1986), Bhattacharyya et al. (1994), Bagdadioglu et al. (1996), Estache and Rossi

86Interested readers may refer to Joskow (2007) for an extensive treatment of various regulatory

policies for natural monopolies.
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(2002), Estache and Rossi (2005)).87 However, little attention was paid to the analysis

of consumer-owned utilities except few studies (e.g. Hansmann (1996), Olsen and Skytte

(2002)).

The problem of natural monopoly might be less of a concern for a consumer-owned

natural monopoly, since those consumers share the monopoly profits and are able to

align the objectives of the company more closely with their own. A question then is,

given the imperfections of various types of regulation and associated direct and indirect

costs, whether consumer-ownership might mitigate any concerns that a natural monopoly

gives rise to in the absence of regulation. Stated more precisely, one might ask whether

regulation-exempt consumer-owned natural monopolies operate as efficiently as or even

more efficiently than regulated natural monopolies. Likewise, a relevant question is

whether a regulation-exempt consumer-owned electricity distributor charges“acceptable”

prices in the absence of, say, price-quality regulation in which price increases are restricted

by the rate of inflation minus a certain number of percentage points (called an“X-factor”)

or they freely impose price increases.

A recent change in New Zealand allows us to study such policy questions. As of 2009,

natural monopoly electricity distribution companies that meet the“consumer-owned”cri-

teria delineated in 54D of the Commerce Act are exempt from default/customized price-

quality regulation while the remaining suppliers are still subject to regulation under

Part 4 of the Commerce Act. In this study, we examine the operational cost efficiency

and pricing behavior of those regulation-exempt consumer-owned electricity suppliers.

First, we estimate a cost function in a stochastic frontier analysis setting to examine the

change in the cost efficiency of regulation-exempt consumer-owned distributors in com-

parison to that of non-regulation-exempt distributors following the exemption. Second,

we examine how the prices and operational price-cost margins of regulation-exempt dis-

tributors changed in comparison to those of non-regulation-exempt distributors during

the post-exemption period. The results suggest that regulation-exempt consumer-owned

distribution companies increased their operational cost efficiencies higher compared to

remaining operators following the exemption period. Furthermore, we also find that

the unit price of the electricity distributed by the regulation-exempt operators did not

change while price-cost margins of these regulation-exempt utilities increased slightly

87For a summary survey of this type of efficiency studies, the reader might refer to Willner (2001).
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(0.66 New Zealand Dollar cents per kilowatt-hour) during the post-exemption period.

These findings suggest that regulation-exempt distributors enjoyed higher profits not by

charging higher prices but by operating more efficiently (relative to non-exempt distrib-

utors) following exemption.

The article proceeds as follows: Section 8.2 provides a brief overview of the policy

reforms in New Zealand’s electricity sector during the last two decades. Section 8.3

explains the methodologies that are used to analyze our research questions. Section 8.4

presents the estimation results and robustness analysis. Finally, Section 8.5 discusses

the empirical findings and concludes.

8.2. The Regulatory Reforms and the Evolution of the New Zealand

Electricity Distribution Industry

In this section, we provide a brief overview of the policy reforms in New Zealand’s elec-

tricity sector during the last two decades.88 Indeed, New Zealand is one of the countries of

which approach to the regulation of its natural monopoly electricity distribution industry

has been radically modified during the last two decades, which, in turn, provided inter-

esting policy questions to scholars. For instance, Bertram and Twaddle (2005) examine

the price-cost margins of the distribution companies under the light-handed regulation

where there was no sector-specific regulator. A second example is Nillesen and Pollitt

(2011), who analyze the economic impact of the forced ownership unbundling for the

distribution companies.

In the New Zealand electricity industry, restructuring activities and regulatory re-

forms began in 1987 with corporatization of the New Zealand Electricity Department

(NZED) under the State-Owned Enterprises (SOE) Act 198689 to form the Electric-

ity Corporation of New Zealand (ECNZ).90 With regards to the electricity distribution

88For an extensive survey of the electricity market reforms in New Zealand, the reader can refer to

Evans and Meade (2005).
89Public Act 1986, No. 124. http://www.legislation.govt.nz/act/public/1986/0124/latest/DLM97377.html

[Last access on 07.07.2012].
90For a more comprehensive survey of the economic reforms in New Zealand, the reader might refer

to Evans et al. (1996).
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business, significant reforms took place between 1992 and 1995. Firstly, the Electricity

Supply Authorities (ESAs) were corporatized with the introduction of the Energy Com-

panies Act 1992,91 thereby having a commercial company structure with shareholders

and profit objectives.

Nonetheless, in terms of regulation, the legislation of the Electricity Act 1992 was

of more significance than the Energy Companies Act 1992.92 The Electricity Act en-

sured for: (i) deregulation: the removal of distributors’ statutory monopolies and of the

obligation to supply, (ii) self-regulation: ring-fencing of network business and manda-

tory information disclosure focusing, (iii) provision for price controls : implicit threat of

regulation in the Act, and (iv) maintenance guarantee: compulsory maintenance of line

services until 2013 (20 years).

In accordance with deregulation, traditional (monopoly) franchise areas were demol-

ished, for smaller customers from 1 April 1993, and for all customers from 1 April 1994.

Removal of franchise boundaries meant that each line company had the right to con-

struct new lines in any of their “competitor” line companies’ franchise areas. Thus, by

allowing potential competitors to reticulate subnetworks in the incumbent’s network area

a contestable environment was intended to be created where the need for regulation is

lessened.

In addition to the implicit regulatory threat embedded in the Electricity Act 1992

in the form of price controls, there was also an explicit regulatory threat already stated

in the Commerce Act 198693 which constituted the backbone of legislative framework of

the economic reforms in New Zealand. In the Commerce Act 1986, it had been stated

that if monopoly pricing of some goods or services was thought to be a problem, then

Part 4 (“Control of Prices”) section 53 could be applied.

Moreover, in order to support deregulation and self-regulation, the Electricity (In-

formation Disclosure) Regulations 199494 were launched for the ring-fenced network

91Public Act 1992, No. 56. http://www.legislation.govt.nz/act/public/1992/0056/latest/DLM267122.html

[Last access on 07.07.2012].
92Public Act 1992, No. 122. http://www.legislation.govt.nz/act/public/1992/0122/latest/DLM281858.html

[Last access on 07.07.2012].
93Public Act 1986, No. 5. http://www.legislation.govt.nz/act/public/1986/0005/latest/DLM87623.html

[Last access on 07.07.2012].
94S.R. 1994/143. http://legislation.knowledge-basket.co.nz/gpregs/text/1996/048/048 an.html [Last

access on 07.07.2012].
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companies in line with the Electricity Act 1992. The regulations were aimed at en-

abling customers and analysts to identify any excess profit in network pricing. These

regulations included public disclosure of: (i) separate audited financial statements for

natural monopoly and potentially competitive businesses, (ii) prices and other main

terms/conditions of contracts, (iii) financial performance measures, (iv) efficiency and

reliability performance measures, (v) costs and revenues by tariff category, and (vi) line

charges.

Nevertheless, between 1992 and 1998 a number of problems were identified within the

market and discussions regarding ownership separation began taking place. There were

concerns that network operators were able to extract additional profits by re-valuing

their network assets and thereby justifying price increases in electricity distribution.

Besides, there were concerns that integrated companies could subsidize retail activities

or inefficient generation schemes with profits they earned from the monopoly networks.

Last but not the least, the Government was worried that integrated companies could

restrict access to the networks.

These concerns were mostly related to the lack of competition. Taking the consider-

ations above into account, the Government introduced The Electricity Industry Reform

(EIR) Act95 in 1998 to enhance competition and efficiency in the market. The EIR Act

banned the same enterprise operating as both a network business and a company that

sold or generated electricity. Furthermore, the EIR Act prohibited an overlap in owner-

ship greater than 10 percent or control and prohibited any parties involved in one type

of business holding in total more than 20 percent of the control or ownership in the other

type of business.

Following the ownership split, the majority of electricity companies retained their

distribution businesses and sold their retail customer base. Between July 1998 and

April 1999 nearly all retail operations were sold. Generators saw this outcome as an

opportunity to expand their businesses. They expanded into retailing and new companies

appeared on the scene.96

During the beginning of 2000, concerns related to electricity industry were raised.

95Public Act 1998, No. 88. http://www.legislation.govt.nz/act/public/1998/0088/latest/DLM428203.html

[Last access on 07.07.2012].
96For a discussion of the economic impact of the forced ownership unbundling in New Zealand see

Nillesen and Pollitt (2011).
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With respect to the electricity distribution industry, the main concerns included whether

the current design had enabled the companies to supply reliable services with efficient

prices. In accordance with the main inclination, in 2001 the Electricity Industry Bill

200097 was legislated amending four statutes (the Energy (Fuels, Levies, and References)

Act 1989,98 the Commerce Act 1986, the Electricity Act 1992, and the Electricity In-

dustry Reform Act 1998). The Commerce Amendment Act empowered the Commerce

Commission to control over the price or revenue of electricity distribution companies

breaching thresholds set by the Commission. Moreover, it concluded that the Commerce

Commission would take over the management of the electricity information disclosure

regime including a review of the suitable asset valuation methodology. In effect, the

changes to the Commerce Act from 2001 introduced an ex-ante regulatory mechanism

with a sector-specific regulator. The regulatory thresholds defined by the Commerce

Commission focused on price and quality (e.g. default/customized price-quality regu-

lation). The aim was to enforce line companies to decrease prices in real terms whilst

achieving certain quality standards (Commerce Commission (2003)). This was achieved

by setting out price paths for regulatory periods following the common CPI-X form.

A final significant regulatory change took place recently. As of 2009, distribution

companies that meet the “consumer-owned” criteria delineated in 54D of the Commerce

Act are exempt from default/customized price-quality regulation.99 According to the

definition in the Act, a supplier is “consumer-owned” if it meets the following criteria:

“(i) all the control rights and all the equity return rights (within the meaning of clause

6 of Schedule 2 of the Electricity Industry Act 2010) in the supplier are held by 1 or

more customer trusts, community trusts, or customer co-operatives; and (ii) the trustees

of each customer trust or community trust, or the committee of shareholders of each

customer co-operative, as the case may be, that is referred to in paragraph (a) are elected

by the persons who are consumers of the supplier in accordance with subsections (2A) to

(2C); and (iii) at least 90% of the persons who are consumers of the supplier as at an

income distribution resolution date100 benefit from that income distribution; and (iv) the

97No. 111-3. http://www.parliament.nz/en-NZ/PB/Legislation/Bills/5/a/c/00DBHOH BILL9726 1-

Electricity-Industry-Bill.htm [Last access on 07.07.2012].
98Public Act 1989, No. 140. http://www.legislation.govt.nz/act/public/1989/0140/latest/DLM194754.html

[Last access on 07.07.2012].
99See Commerce Commission (2009).

100Income distribution resolution date means the date that a supplier, or the trust or co-operative that
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supplier has fewer than 150 000 ICPs.”101

These “consumer-owned” electricity distributors are mostly owned by customer or

community trusts. The trusts were formed around mid 1990s as a consequence of the

passing of the Energy Companies Act 1992. They hold the shares of the distributor

companies on behalf of the consumers and community. Once a customer is served by

one of these “consumer-owned” companies, he/she qualifies as a beneficiary of the trust

which owns that “consumer-owned” company. Then, depending on the performance of

the company, this consumer may benefit from “income distribution” by the company,

which may be in the form of receiving rebates on monthly electricity bill.

The trusts are run by trustees. They have rights to appoint directors to the board,

and they monitor the performance of the company. Elections for trustee positions are

held periodically. Voting is by postal vote, or in some cases through the trust website.

In brief, this recent institutional change allows us to perform an analysis on the likely

effects of the exemption from regulation for consumer-owned electricity suppliers. In the

next section, we describe the empirical methodology to identify these effects in more

detail.

8.3. Empirical Strategy and Data

8.3.1. Empirical Strategy for the Estimation of the Cost Function

Methodology

In practice, there are two paradigms to measure cost efficiency: the former is based on

a nonparametric programming approach (e.g. Data Envelopment Analysis) whereas the

latter is based on an econometric approach (e.g. Stochastic Frontier Analysis) (Greene

(2008), pp. 92). These two paradigms have their advantages and disadvantages. For

an excellent survey of those methods the reader might refer to Greene (2008). In the

current study, in order to study the operational cost efficiencies of regulation-exempt

New Zealand electricity distributors, we perform a stochastic frontier analysis (SFA).

owns a supplier resolves to make an income distribution to beneficiaries.
101ICP means a point of connection on a local or an embedded network at which a retailer supplies

electricity to a consumer.
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A frontier cost function identifies the minimum level of costs at a certain output

level, input prices and production technology. It is not likely that all firms will operate

at the frontier, which is due to technical and allocative inefficiency. This frontier notion

was first suggested for production functions, which are duals of cost functions, by Debreu

(1951) and Farrell (1957) where it is suggested that one could analyze technical efficiency

in terms of deviations from an idealized frontier isoquant. Aigner et al. (1977) and

Meeusen and van den Broeck (1977) considered that the “frontier” might be stochastic,

since deviations from it might not be under control of the observational unit being

examined.

In the current paper, we consider the estimation of a stochastic frontier cost func-

tion using data on the New Zealand electricity distribution companies. Stated more

mathematically, we estimate the following model:

ci = β0 +
k∑
j=1

βjxji + υi + ui (8.1)

where c and x are the natural logarithms of operating costs and inputs that are

believed to have an impact on costs, respectively. β is a vector of parameters to be

estimated, υi is the idiosyncratic error which follows a normal distribution with mean

zero and variance συ, and ui is the inefficiency term which is assumed to follow either an

exponential, half-normal or truncated normal distribution.

Equation 8.1 is estimated using maximum likelihood method. Assuming a half-normal

inefficiency term, the log-likelihood function to be maximized is written as follows:

lnL =
N∑
i=1

(
1

2
ln(

2

π
)− ln(σ2

u + σ2
υ)

1
2 + lnΦ(

(yi − xiβ)σu
συ

(σ2
u + σ2

υ)
1
2

)− (yi − xiβ)2

2(σ2
u + σ2

υ)
) (8.2)

where Φ(.) is the cumulative distribution function of the standard normal distribu-

tion.102

Specification of the Cost Function

We specify a cost function and use the panel dataset of 24 companies between 2002 and

2011. Following Kwoka (2005b), Kwoka (2005a), Farsi et al. (2006) and Nillesen and

102For a more detailed technical explanation of stochastic frontier models and derivations, the reader

can refer to Kumbhakar and Lovell (2000).
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Pollitt (2011), we would write a standard cost function in the following form:

COST = C(OUTPUT, CUSTOMERS, NETWORK LENGTH, QUALITY, LOAD FACTOR)

(8.3)

Our cost measure is the total operating expenditures for the network companies

(REAL OPEX ). These operational costs for the firms exclude transmission charges (as

these are assumed to be passed-on) and depreciation charges (as these are noncash and

potentially influenced by the accounting policies of the network company). The through-

put is expressed as the units supplied from the system in kWh (OUTPUT ). The number

of connections or customers (CUSTOMERS ) is included, since greater numbers of con-

nection points raise servicing and administrative costs. Furthermore, we also incorporate

network length (SYSTEM LENGTH ), as larger territories with greater network length

directly influence infrastructure costs. In order to avoid multicollinearity, we combine

the number of customers and network length as connection density (CONNECTION

DENSITY ), which is an exogenous factor that drives distribution costs.

As a quality measure, we use the System Average Interruption Duration Index

(SAIDI ), which is the most widely used measure of outages. It gauges the average

annual number of minutes that a retail customer is without service. It is calculated

by dividing the sum of all customer interruption durations by the number of customers

served. The motivation behind the use of this quality measure is that the quality of the

network may have an impact on the costs of network companies. Providing additional

quality may require bearing extra operational costs. Nevertheless, an important caveat

is that quality might be influenced by other unobserved factors such as management.

However, given the long lead times to affect quality of a network we assume it to be de

facto exogenous as in Nillesen and Pollitt (2011). The load factor (LOAD FACTOR),

which is defined as the ratio of distributor’s average load to its peak load, is included,

as it proxies the effect of the intensity of use on operational costs. Finally, as in Nillesen

and Pollitt (2011), we assume that factor prices are the same for all the companies in

our sample and therefore exclude them from our analysis.

In addition to the variables mentioned above, we also include two dummy variables

and an interaction term between the two in order to capture the impact of exemption from

regulation on operational costs for the consumer-owned distributors. CONSUMER is a
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dummy variable representing the network companies that are owned by consumer trusts

and hence exempt from regulation. The total number of regulation-exempt suppliers of

electricity lines services is 12 (out of 24). POSTPERIOD is a dummy variable indicating

the time period when consumer-owned utilities are exempted from the regulation. We

also incorporate the interaction term (POSTPERIOD X CONSUMER) between these

two dummy variables. Our interest is on the parameter on this interaction term.

A Cobb-Douglas form is adopted in the current analysis. We did not include the

flexible forms such as translog specification to avoid multicollinearity among quadratic

regressors. Thus, we estimate the following Cobb-Douglas cost specification:

LN(REAL OPEX)it = β0 + β1LN(OUTPUT)it + β2LN(CONNECTION DENSITY)it

+ β3LN(SAIDI)it + β4LN(LOAD FACTOR)it + β5CONSUMERi + β6POSTPERIODt

+ β7(CONSUMERi ∗ POSTPERIODt) + υit + uit (8.4)

where i denotes the firm and t denotes the year. β’s are regression parameters to be

estimated. υi is the idiosyncratic error and ui is the inefficiency term.

A relevant issue here is that we are ignoring capital expenditures, as we are only

interested in operational cost efficiency. Thus, we might be missing some operating

expenditure-capital expenditure substitution. In other words, the network companies

might improve their operating cost efficiency by decreasing capital expenditures or by

reducing quality. By including network length and network quality capital expenditures-

operational expenditures substitution is captured in a crude way. The network length

and the network quality in the model essentially are proxies for the capital intensity of

the network.

8.3.2. Empirical Strategy for the Analysis of Prices and Price-Cost Margins

Methodology

Maximum prices/revenues that are allowed constitute one of the main components of

the default price-quality regulation in New Zealand. These are set at the beginning of

the regulatory period, and price increases are restricted by the rate of inflation minus a

certain number of percentage points (called an “X-factor”). Once being exempted from

this kind of price regulation, a distributor company might freely impose unrestricted price
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increases. Thus, we examine if the unit prices of the regulation-exempt consumer-owned

distributors have been changed following the exemption. In what follows, we estimate

several variants of the following specifications to examine if the prices and price-cost

margins of regulation-exempt consumer-owned firms have been different in comparison

to the non-exempt distributors following exemption:

PRICE PER KWHit = α0 + α1CONSUMERi + α2POSTPERIODt

+ α3(CONSUMERi ∗ POSTPERIODt) + α4LN(CONNECTION DENSITY)it

+ α5LN(SAIDI)it + α6LN(LOAD FACTOR)it + Ψ + εit (8.5)

PROFIT PER KWHit = γ0 + γ1CONSUMERi + γ2POSTPERIODt

+ γ3(CONSUMERi ∗ POSTPERIODt) + γ4LN(CONNECTION DENSITY)it

+ γ5LN(SAIDI)it + γ6LN(LOAD FACTOR)it + Ψ + ξit (8.6)

where i denotes the distributor and t denotes the year. α’s and γ’s are regression

parameters to be estimated. εit and ξit denote normally distributed random error terms.

Ψ is a vector of distributor fixed effects. The first dependent variable, PRICE PER KWH,

is the average unit price per kilowatt-hour that is calculated by dividing the operational

revenues (in NZ dollars) by throughput (in kWh). The second dependent variable,

PROFIT PER KWH, is the average profit margin per unit electricity distributed, which

is calculated by dividing the operational profits by the amount of electricity supplied

from the system.

8.3.3. Potential Problem: Endogeneity of the Exemption

As put by Joskow and Rose (1989), “positive theories of regulation recognize introduction,

design, and repeal of regulation as an endogenous choice” (Joskow and Rose (1989), pp.

1459). Regulatory processes are outcomes of complex interactions among interest groups

that gain or lose from different types of regulatory designs. In New Zealand case, one of

the gainers or losers from the regulation is definitely the owners of electricity distributors.

Thus in our estimations it might be that regulation variable (exemption) is correlated

with unobserved distributor-specific error term.
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However, if one takes the evolution of the industry into account, it is seen that the

policy reforms are imposed by the government in spite of the strong resistance by the

electricity utilities. For instance, forced ownership unbundling was implemented despite

the strong opposition by the companies. Furthermore, the exemption is also likely be

demanded by the (investor) non-consumer-owned firms whose lobbying power is thought

to be higher. Nevertheless, the change in 2009 did not have an effect on them, and they

have still been subject to regulation. Another source of endogeneity might be arising

from reverse causality. Having seen that the consumer-owned distributors are already

operating efficiently, the New Zealand Commerce Commission might have thought to

confer exemptions to those companies. However, a quick scan of will be enough to

demonstrate that there is no strong declining trend in operating expenditures for the

exempted distributors, which falsifies that the consumer-owned distributors were already

efficient. Furthermore, the conventional t-tests in verify that unit operating expenditures

of the exempted operators (1 cent per kWh) were much higher in comparison to those

of non-exempt operators.

Thus it can be argued that this change in the legislation can be seen as a last step

of a series of (quasi)natural experiments where the distribution firms were not able to

influence the design of the regulatory choice in a considerable way, which implies that

we can treat exemption as exogenous.

Having discussed the endogeneity issues, we explain the resources of the dataset and

how it is constructed in the next subsection.

8.3.4. Data and Sample Construction

We have collected data from the Electricity Information Disclosures that are published

annually103 by the network companies. The Disclosures provide ample information for

the network companies on quality indicators and costs.

Using the Disclosures we have collected data on operational revenue, operational

costs, and quality indicators for the 24 network companies.104 All prices and costs are

deflated using a PPP index for New Zealand from the OECD. The data run from 2002

to 2011.

103The financial calendar starts in March.
104In 2008 Vector sold its Wellington electricity network to Cheung Kong Infrastructure Holdings

Limited, and a new company emerged (Wellington Electricity Limited).
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The summary statistics on these variables are presented in Table 8.1. The signifi-

cant difference between pre- and post exemption period price cost margins of exempted

distributors can be seen from the first panel of Table 8.1 (2.11 and 3.58, respectively).

Furthermore, trends in prices, operating expenditures and operational profits per kWh

for the exempted and non-exempted distributors are plotted in Figure 8.1 and Figure

8.2, respectively. In these figures, a reference line is added for the post exemption period.

In constructing our sample, we exclude a couple of outlier firms from our analysis. The

biggest non-regulation-exempt firms in terms of output and network length are excluded

so that our control (non-regulation-exempt) and treatment (regulation-exempt) groups

have similar characteristics. In order to verify that, we perform simple t-tests for the

equality of means of selected firm characteristics, and means of financial and performance

measures.

The results can be seen in Table 8.2 and Table 8.3. The tests reveal that there is

no statistically significant difference between the mean amount of electricity delivered,

number of customers, network length and load factor of regulation-exempt and non-

regulation-exempt operators prior to the exemption. Elsewhere, Table 8.3 indicates that

the mean unit prices (per kWh) of regulation-exempt and non-regulation-exempt firms

were not statistically significantly different from each other. Finally, the mean network

quality of regulation-exempt distributors was higher compared to non-regulation-exempt

distributors prior to the exemption.

Having described the dataset, we explain the estimation results in the next section.

8.4. Results

8.4.1. Results on the Estimation of the Cost Function

Table 8.4 display the results of the cost frontier parameters, where the firm specific

(in)efficiency term uit is assumed to follow a half-normal distribution. The first observa-

tion on the estimation results is that almost all coefficients have the expected signs and

are statistically significant.

The coefficients on LN (OUTPUT) are statistically significant at 1 percent level

and are statistically significantly less than one in all models, implying that there are
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economies of scale in the electricity distribution industry. A one percent increase in

units distributed results in an increase of 0.66-0.71 percent (depending on the model

specification) in operational costs. This coefficient is lower than Nillesen and Pollitt

(2011)’s estimate of 0.80 for the time period between 1995 and 2007.

Elsewhere, connection density, LN (CONNECTION DENSITY), enters negatively

and statistically insignificantly to the regression equations (except the third model).

The results further indicate that LN (SAIDI) enters positively and statistically signif-

icantly to the third, fifth and sixth regression equations: the coefficient implies that

lower quality is associated with higher levels of operational costs. As to the load factor

that proxies the relation between average and maximum demand, the coefficient on LN

(LOAD FACTOR) is negative and statistically significant (at 5 percent levels in the

fourth, fifth and sixth models) implying that if the load factor goes up, the operational

costs would fall.

The coefficient on POSTPERIOD X CONSUMER, which is the variable of inter-

est, is negative and statistically significant (at various significance levels) in all models.

Thus, these results imply that regulation-exempt consumer-owned electricity suppliers

have increased their efficiency higher (by about 25-30 percent) compared to non-exempt

distributors following exemption.

8.4.2. Results on Price-Cost Margins

The results for the analysis of the prices and price-cost margins are displayed in Table 8.5

and Table 8.6, respectively. The layout of these tables is as follows: the first and second

columns present the baseline effects without and with firm fixed effects, respectively,

while the third and fourth columns present the results of the specifications including

various time-changing variables.

To begin with the unit prices, the results convincingly demonstrate that the regulation-

exempt consumer-owned firms have not charged higher prices in comparison to non-

regulation-exempt operators. This result is quite robust to inclusion of distributor-

specific fixed effects. As to unit price-cost margins, there is strong evidence that the

regulation-exempt consumer-owned firms have increased their price-cost margins higher

following exemption: the coefficient on POSTPERIOD X CONSUMER is positive and

statistically significant in the four specifications, and its magnitude hardly changes.
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Roughly speaking, the increase in the per kWh price-cost margins of the regulation-

exempt suppliers have been 0.66 New Zealand dollar cent higher in comparison to non-

regulation-exempt suppliers during the exemption period.

Having examined the operational costs, unit prices and price-cost margins of regulation-

exempt utilities following the exemption period, we perform some robustness analysis in

the next subsection.

8.4.3. Robustness Analysis

A relevant concern in the current study is that the regulation-exempt and remaining

distributors are on different growth paths before the exemption is granted. In order

to obtain unbiased estimates of the effect of exemption, it should be the case that the

regulation-exempt and subject-to-regulation distributors display common trends in the

pre-exemption period. This assumption is known as the parallel-trends assumption. In

this subsection, we formally test the parallel-trends assumption. To be more precise,

we drop all post-exemption observations (2009-2011) and redefine the “POSTPERIOD”

variable by picking up a year when there was no exemption. More specifically, we consider

the periods 2006-2009 and 2007-2009 as “fake” post-exemption periods.

The results of these analyses are reported in Table 8.7, Table 8.8, Table 8.9, Table

8.10, Table 8.11, and Table 8.12. As can be seen from the tables, none of the point

estimates of the variables YEAR06 X CONSUMER and YEAR07 X CONSUMER is

statistically significant in any specification, which implies that our estimates comparing

pre- and post-exemption periods are unbiased.

8.5. Discussion and Conclusion

The regulation solution to the natural monopoly problem certainly comes at a cost. There

are significant amount of administration and compliance costs, which will eventually be

passed on to consumers. Furthermore, regulation might lead to additional distortions by

affecting prices, costs, and quality and investment levels in both intended and unintended

ways. Given the costs and distortions associated with regulation, one might ask whether

there might be alternative mechanisms or policies that better serve customer interests.

In the case of consumer-owned utilities, the role of governance might be seen as a
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substitute for regulation to resolve monopoly concerns, since those consumers share the

monopoly profits and are able to align the objectives of the company more closely with

their own. Thus, exemption of consumer-owned natural monopolies from regulation

might eliminate inefficiencies arising from monopoly firms’ accountability to regulatory

bodies. On the other hand, once being exempted from price-quality regulation in which

price increases are restricted by the rate of inflation minus a certain number of percent-

age points (called an “X-factor”), a consumer- owned electricity distributor might freely

impose significant price increases instead of charging “acceptable” prices.

In order to test these predictions, we have employed an exogenous institutional

change in New Zealand, which is the exemption of “consumer-owned” electricity distribu-

tion companies from default/customized price-quality regulation. More specifically, we

have examined the operational efficiency levels and pricing behavior of those regulation-

exempt consumer-owned electricity suppliers. Our results show that regulation-exempt

consumer-owned distribution companies increased their operational cost efficiencies higher

(by about 25-30 percent) compared to remaining operators following the exemption pe-

riod. Furthermore, we also find that the unit price of the electricity distributed by the

regulation-exempt operators did not change while price-cost margins of these regulation-

exempt utilities increased slightly (0.66 New Zealand Dollar cents per kilowatt-hour)

during the post-exemption period. These findings suggest that regulation-exempt dis-

tributors enjoyed higher profits not by charging higher prices but by increasing their

efficiency higher following exemption.

In the light of these findings, state regulation cannot be interpreted as something

that prevents electricity utilities from operating efficiently. Likewise, it cannot be as-

serted that efficiency is driven by the absence of regulation. Our variable of interest

simply measures the difference between state regulation and consumer ownership, not

“no regulation”. Default/customized price-quality regulation might have previously led

to a situation where monitoring by owners had no or very low return due to regulatory

constraints. Following the exemption, “consumer-owners” might have been engaged in

more intense monitoring of the operations of the distributors, which resulted in higher

increase in operational efficiency. In sum, the increase in efficiency can be said to be

primarily due to superior governance led by more direct consumer-owner control.

Yet it is too early to argue that exemption from regulation combined with consumer
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ownership is a successful policy reform for the society. Our analysis is a “first look” at

the regulation-exempt distributors, and we utilize only 3 years data of these suppliers

following exemption. There are also long-term effects of the exemption on investments

and quality that we cannot observe in the current set up. This necessitates further

research on the topic, which we leave as a further research question to be examined as

new data are available.
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8.6. Tables and Figures

Figure 8.1: Trends in Prices, Operating Expenditures and Margins per kWh (in NZ

Dollar Cents) for the Exempted Distributors
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Figure 8.2: Trends in Prices, Operating Expenditures and Margins per kWh (in NZ

Dollar Cents) for the Non-Exempted Distributors
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Table 8.1: Descriptive Statistics

Exempted Distributors

2002-2008

Obs. Mean Std. Dev. Min Max

Unit Prices in NZ Dollar Cents (per kWh) 84 4.99 2.04 2.16 10.62

Unit Operating Expenditures in NZ Dollar Cents (per kWh) 84 2.88 1.62 1.14 7.61

Margins in NZ Dollar Cents (per kWh) 84 2.11 1.11 -0.34 5.16

Total Operating Expenditure NZ$ mln. (2010 prices) 84 9.14 5.25 1.86 18.80

Electricity Distributed (GWh) 84 411.99 292.50 37.87 1,160.25

Customers (Number) 84 28,089.92 19,998.99 4,108.00 81,461.00

Network Length (km) 84 3,243.01 2,109.39 587.00 8,545.00

Load Factor 84 0.64 0.06 0.48 0.78

SAIDI (minutes) 84 189.30 131.54 46.67 783.08

2009-2011

Obs. Mean Std. Dev. Min Max

Unit Prices in NZ Dollar Cents (per kWh) 36 5.84 1.83 3.83 11.74

Unit Operating Expenditures in NZ Dollar Cents (per kWh) 36 2.26 1.14 1.18 5.25

Margins in NZ Dollar Cents (per kWh) 36 3.58 0.97 2.07 6.49

Total Operating Expenditure NZ$ mln. (2010 prices) 36 8.90 5.20 1.82 17.80

Electricity Distributed (GWh) 36 471.71 322.58 45.17 1,177.39

Customers (Number) 36 28,579.56 21,828.46 4,395.00 84,276.00

Network Length (km) 36 3,397.67 2,209.03 602.00 8,630.30

Load Factor 36 0.62 0.07 0.44 0.75

SAIDI (minutes) 36 198.99 103.41 35.57 422.91

Non-Exempted Distributors

2002-2008

Obs. Mean Std. Dev. Min Max

Unit Prices (per kWh) 77 4.82 1.55 2.32 7.80

Unit Operating Expenditures (per kWh) 77 1.83 0.98 0.63 6.44

Margins (per kWh) 77 2.99 1.08 0.24 5.34

Total Operating Expenditure NZ$ mln. (2010 prices) 77 5.86 2.63 1.78 11.06

Electricity Distributed (GWh) 77 366.06 182.53 102.91 736.38

Customers (Number) 77 21,013.38 8,533.48 7,431.00 41,512.00

Network Length (km) 77 2,826.56 1,391.39 240.00 4,831.00

Load Factor 77 0.63 0.09 0.30 0.85

SAIDI (minutes) 77 301.73 284.69 15.40 1,918.00

2009-2011

Obs. Mean Std. Dev. Min Max

Unit Prices (per kWh) 36 5.52 1.63 3.55 8.82

Unit Operating Expenditures (per kWh) 36 1.83 0.69 1.19 3.86

Margins (per kWh) 36 3.70 1.19 1.91 6.55

Total Operating Expenditure NZ$ mln. (2010 prices) 36 8.18 6.67 1.75 31.61

Electricity Distributed (GWh) 36 520.36 550.58 107.83 2,504.00

Customers (Number) 36 35,560.81 40,465.50 7,981.00 164,250.00

Network Length (km) 36 3,014.34 1,459.54 247.00 5,001.00

Load Factor 36 0.61 0.09 0.36 0.79

SAIDI (minutes) 36 241.70 179.94 26.30 915.16
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Table 8.2: Testing the Equality of the Means of Selected Firm Characteristics for Ex-

empted and non-Exempted Distributors Prior to Exemption

Natural Logarithm of the Throughput (LN OUTPUT)

Group Observations Mean Std. Err. Std. Dev.

Non-Exempt 77 19.58 0.56 0.56

Exempt 84 19.52 0.89 0.89

Combined 161 19.55 0.06 0.75

Difference 0.05 0.12

Difference = mean (non-exempt) - mean(exempt)

H0: Difference = 0

Ha: Difference < 0 Ha: Difference 6= 0 Ha: Difference > 0

p = 0.68 p = 0.64 p = 0.32

Natural Logarithm of the Number of Customers (LN CUSTOMERS)

Group Observations Mean Std. Err. Std. Dev.

Non-Exempt 77 9.85 0.05 0.48

Exempt 84 9.96 0.09 0.81

Combined 161 9.91 0.05 0.68

Difference -0.11 0.11

Difference = mean (non-exempt) - mean(exempt)

H0: Difference = 0

Ha: Difference < 0 Ha: Difference 6= 0 Ha: Difference > 0

p = 0.16 p = 0.31 p = 0.84

Natural Logarithm of the Network Length (LN NETWORK LENGTH)

Group Observations Mean Std. Err. Std. Dev.

Non-Exempt 77 7.70 0.10 0.88

Exempt 84 7.85 0.08 0.73

Combined 161 7.78 0.06 0.80

Difference -0.16 0.13

Difference = mean (non-exempt) - mean(exempt)

H0: Difference = 0

Ha: Difference < 0 Ha: Difference 6= 0 Ha: Difference > 0

p = 0.11 p = 0.22 p = 0.89

Load Factor

Group Observations Mean Std. Err. Std. Dev.

Non-Exempt 77 0.63 0.01 0.09

Exempt 84 0.64 0.01 0.06

Combined 161 0.64 0.01 0.08

Difference -0.01 0.01

Difference = mean (non-exempt) - mean(exempt)

H0: Difference = 0

Ha: Difference < 0 Ha: Difference 6= 0 Ha: Difference > 0

p = 0.20 p = 0.39 p = 0.80
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Table 8.3: Testing the Equality of the Means of Selected Financial and Performance

Measures for Exempted and non-Exempted Distributors Prior to Exemption

Unit Prices in NZ Dollar Cents (per kWh)

Group Observations Mean Std. Err. Std. Dev.

Non-Exempt 77 4.82 0.18 1.56

Exempt 84 4.99 0.22 2.04

Combined 161 4.91 0.14 1.82

Difference -0.16 0.29

Difference = mean (non-exempt) - mean(exempt)

H0: Difference = 0

Ha: Difference < 0 Ha: Difference 6= 0 Ha: Difference > 0

p = 0.29 p = 0.57 p = 0.71

Unit Operating Expenditures in NZ Dollar Cents (per kWh)

Group Observations Mean Std. Err. Std. Dev.

Non-Exempt 77 1.83 0.11 0.98

Exempt 84 2.88 0.18 1.62

Combined 161 2.38 0.11 1.45

Difference -1.04 0.21

Difference = mean (non-exempt) - mean(exempt)

H0: Difference = 0

Ha: Difference < 0 Ha: Difference 6= 0 Ha: Difference > 0

p = 0.00 p = 0.00 p = 1.00

Natural Logarithm of the SAIDI (minutes) (LN SAIDI)

Group Observations Mean Std. Err. Std. Dev.

Non-Exempt 77 5.33 0.11 0.96

Exempt 84 5.05 0.07 0.61

Combined 161 5.18 0.06 0.81

Difference 0.28 0.13

Difference = mean (non-exempt) - mean(exempt)

H0: Difference = 0

Ha: Difference < 0 Ha: Difference 6= 0 Ha: Difference > 0

p = 0.99 p = 0.03 p = 0.01
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Table 8.4: Estimation Results of the Cost Frontier Model

LN (REAL OPEX) Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

LN (OUTPUT) 0.7055*** 0.6780*** 0.6640*** 0.6802*** 0.6709*** 0.6605***

(0.047) (0.036) (0.032) (0.035) (0.031) (0.031)

LN (CONNECTION DENSITY) -0.1320** -0.0707 -0.1947*** -0.1290**

(0.045) (0.048) (0.053) (0.053)

LN (SAIDI) 0.1102** 0.1180** 0.1625***

(0.038) (0.038) (0.035)

LN (LOAD FACTOR) -0.5172** -0.5663** -0.3938**

(0.207) (0.204) (0.198)

CONSUMER 0.3756*** 0.3753*** 0.4098*** 0.3781*** 0.4288*** 0.4472***

(0.059) (0.059) (0.062) (0.063) (0.068) (0.067)

POSTPERIOD 0.1739** 0.1748** 0.1577** 0.1518** 0.1367* 0.1238

(0.074) (0.076) (0.075) (0.076) (0.074) (0.076)

POSTPERIOD X CONSUMER -0.2454** -0.2837** -0.2797** -0.2976** -0.3015** -0.2815**

(0.103) (0.104) (0.106) (0.104) (0.106) (0.108)

CONSTANT 1.1962 2.1037** 1.7288** 1.9987** 1.5011** 1.2992*

(0.959) (0.764) (0.668) (0.751) (0.674) (0.693)

Observations 233 233 233 233 233 233

Number of firms 24 24 24 24 24 24

Log-Likelihood -107.67 -102.69 -98.31 -99.51 -94.49 -97.43

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level; z-

statistics are based on standard errors in parentheses; χ2 test statistics and the associated p-values

(which are not reported here) indicate that we can reject the hypothesis that βLN(OUTPUT ) = 1 in

all models.
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Table 8.5: Estimation Results for the Price per kWh (in NZ Dollar Cents)

PRICE PER KWH (in Cents) Model (1) Model (2) Model (3) Model (4)

CONSUMER 0.1633 0.2804

(0.285) (0.288)

POSTPERIOD 0.6981** 0.8155*** 0.8263** 0.8516***

(0.323) (0.140) (0.275) (0.135)

POSTPERIOD X CONSUMER 0.1522 0.0349 -0.1183 -0.0734

(0.496) (0.210) (0.466) (0.209)

LN (CONNECTION DENSITY) -0.8127*** -0.6027**

(0.203) (0.186)

LN (SAIDI) 0.3632** -0.0958

(0.169) (0.080)

LN (LOAD FACTOR) -2.3162** -1.5832***

(0.767) (0.356)

CONSTANT 4.8248*** 4.8908*** 3.5543** 5.9507***

(0.177) (0.049) (1.241) (0.663)

FIRM FIXED EFFECTS NO YES NO YES

Observations 233 233 233 233

Number of firms 24 24 24 24

R-Squared 0.04 0.88 0.15 0.89

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level;

t-statistics are based on robust standard errors in parentheses.
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Table 8.6: Estimation Results for the Operational Price-Cost Margins per kWh (in NZ

Dollar Cents)

PROFIT PER KWH (in Cents) Model (1) Model (2) Model (3) Model (4)

CONSUMER -0.8790*** -0.8619***

(0.173) (0.173)

POSTPERIOD 0.7041** 0.7690*** 0.7627*** 0.8120***

(0.233) (0.140) (0.223) (0.147)

POSTPERIOD X CONSUMER 0.7617** 0.6968*** 0.6598** 0.6604**

(0.308) (0.200) (0.297) (0.201)

LN (CONNECTION DENSITY) -0.3606** -0.3634*

(0.164) (0.219)

LN (SAIDI) 0.0676 -0.1676*

(0.088) (0.091)

LN (LOAD FACTOR) -0.6594 0.2564

(0.944) (1.127)

CONSTANT 2.9920*** 2.5293*** 3.0996*** 4.2926***

(0.124) (0.060) (0.666) (0.952)

FIRM FIXED EFFECTS NO YES NO YES

Observations 233 233 233 233

Number of firms 24 24 24 24

R-Squared 0.25 0.70 0.28 0.70

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level;

t-statistics are based on robust standard errors in parentheses.
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Table 8.7: Pre-Exemption Regressions of the Cost Function Using 2006-2009 as the Fake

Post Period

LN (REAL OPEX) Model (1) Model (2) Model (3) Model (4) Model (5)

LN (OUTPUT) 0.6661*** 0.6372*** 0.6298*** 0.6471*** 0.6418***

(0.055) (0.039) (0.037) (0.037) (0.037)

LN (CONNECTION DENSITY) -0.1641** -0.0938 -0.2507*** -0.1728**

(0.062) (0.059) (0.064) (0.063)

LN (SAIDI) 0.1036** 0.1081**

(0.041) (0.041)

LN (LOAD FACTOR) -0.7343** -0.7495***

(0.230) (0.226)

CONSUMER 0.3297*** 0.3261*** 0.3560*** 0.3462*** 0.3785***

(0.062) (0.064) (0.065) (0.069) (0.072)

YEAR06 (FAKE POSTPERIOD) -0.1495 -0.1385 -0.1151 -0.1062 -0.0826

(0.119) (0.127) (0.125) (0.125) (0.122)

YEAR06 X CONSUMER 0.1786 0.1574 0.1648 0.1311 0.1410

(0.168) (0.178) (0.174) (0.174) (0.169)

CONSTANT 2.0088* 3.0840*** 2.5381** 2.8168** 2.1614**

(1.114) (0.872) (0.795) (0.887) (0.814)

Observations 185 185 185 185 185

Number of firms 24 24 24 24 24

Log-Likelihood -92.54 -87.86 -84.73 -82.97 -79.46

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level;

z-statistics are based on standard errors in parentheses.
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Table 8.8: Pre-Exemption Regressions of the Cost Function Using 2007-2009 as the Fake

Post Period

LN (REAL OPEX) Model (1) Model (2) Model (3) Model (4) Model (5)

LN (OUTPUT) 0.6629*** 0.6350*** 0.6292*** 0.6463*** 0.6418***

(0.055) (0.039) (0.037) (0.037) (0.037)

LN (CONNECTION DENSITY) -0.1709** -0.0967 -0.2558*** -0.1773**

(0.062) (0.060) (0.059) (0.063)

LN (SAIDI) 0.1040** 0.1066**

(0.042) (0.041)

LN (LOAD FACTOR) -0.7561** -0.7638***

(0.230) (0.227)

CONSUMER 0.3601*** 0.3542*** 0.3834*** 0.3768*** 0.4087***

(0.061) (0.063) (0.064) (0.063) (0.067)

YEAR07 (FAKE POSTPERIOD) 0.0940 0.0834 0.0223 0.1019 0.0414

(0.120) (0.125) (0.126) (0.122) (0.122)

YEAR07 X CONSUMER -0.0421 -0.0472 -0.0242 -0.0798 -0.0567

(0.167) (0.174) (0.171) (0.170) (0.167)

CONSTANT 2.0452* 3.1626*** 2.5743** 2.8808** 2.2227**

(1.126) (0.888) (0.812) (0.996) (0.916)

Observations 185 185 185 185 185

Number of firms 24 24 24 24 24

Log-Likelihood -92.98 -88.19 -85.22 -82.99 -79.74

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level;

z-statistics are based on standard errors in parentheses.
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Table 8.9: Pre-Exemption Regressions for the Price per kWh (in NZ Dollar Cents) Using

2006-2009 as the Fake Post Period

PRICE PER KWH (in Cents) Model (1) Model (2) Model (3) Model (4)

CONSUMER -0.1332 -0.1443 -0.0006 -0.1005

(0.505) (0.099) (0.468) (0.098)

YEAR06 (FAKE POSTPERIOD) -0.1796 -0.1685 -0.1564 -0.1544

(0.811) (0.194) (0.777) (0.199)

YEAR06 X CONSUMER -0.1332 -0.1443 -0.0006 -0.1005

(0.505) (0.099) (0.468) (0.098)

LN (CONNECTION DENSITY) -0.8080*** -0.6966**

(0.233) (0.235)

LN (SAIDI) 0.2926 0.0585

(0.183) (0.088)

LN (LOAD FACTOR) -2.9108*** -1.4998**

(0.847) (0.478)

CONSTANT 4.9172*** 5.0357*** 3.7145** 5.5235***

(0.176) (0.057) (1.405) (0.737)

FIRM FIXED EFFECTS NO YES NO YES

Observations 185 185 185 185

Number of Firms 24 24 24 24

R-Squared 0.01 0.88 0.11 0.88

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level;

t-statistics are based on robust standard errors in parentheses.
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Table 8.10: Pre-Exemption Regressions for the Price per kWh (in NZ Dollar Cents)

Using 2007-2009 as the Fake Post Period

PRICE PER KWH (in Cents) Model (1) Model (2) Model (3) Model (4)

CONSUMER 0.2208 0.3342

(0.282) (0.286)

YEAR07 (FAKE POSTPERIOD) -0.2156 -0.2268* -0.3646 -0.2933**

(0.495) (0.122) (0.485) (0.134)

YEAR07 X CONSUMER -0.1284 -0.1172 -0.1061 -0.0969

(0.832) (0.215) (0.838) (0.232)

LN (CONNECTION DENSITY) -0.7716** -0.6577**

(0.234) (0.212)

LN (SAIDI) 0.3423* 0.1497*

(0.182) (0.088)

LN (LOAD FACTOR) -2.9168*** -1.5066**

(0.851) (0.496)

CONSTANT 4.9274*** 5.0426*** 3.4120** 4.9842***

(0.176) (0.056) (1.376) (0.686)

FIRM FIXED EFFECTS NO YES NO YES

Observations 185 185 185 185

Number of Firms 24 24 24 24

R-Squared 0.01 0.88 0.11 0.89

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level;

t-statistics are based on robust standard errors in parentheses.
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Table 8.11: Pre-Exemption Regressions for the Operational Price-Cost Margins per kWh

(in NZ Dollar Cents) Using 2006-2009 as the Fake Post Period

PROFIT PER KWH (in Cents) Model (1) Model (2) Model (3) Model (4)

CONSUMER -0.7240*** -0.7028***

(0.187) (0.187)

YEAR06 (FAKE POSTPERIOD) 0.0662 0.0637 0.0992 0.0398

(0.322) (0.146) (0.317) (0.143)

YEAR06 X CONSUMER -0.3207 -0.3182 -0.3160 -0.3024

(0.424) (0.227) (0.417) (0.228)

LN (CONNECTION DENSITY) -0.2322 -0.3338

(0.200) (0.478)

LN (SAIDI) 0.0637 -0.0421

(0.100) (0.103)

LN (LOAD FACTOR) -0.8006 0.2423

(1.150) (1.533)

CONSTANT 3.0666*** 2.6911*** 2.8477*** 3.7380**

(0.125) (0.071) (0.800) (1.317)

FIRM FIXED EFFECTS NO YES NO YES

Observations 185 185 185 185

Number of Firms 24 24 24 24

R-Squared 0.10 0.57 0.12 0.57

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level;

t-statistics are based on robust standard errors in parentheses.
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Table 8.12: Pre-Exemption Regressions for the Operational Price-Cost Margins per kWh

(in NZ Dollar Cents) Using 2007-2009 as the Fake Post Period

PROFIT PER KWH (in Cents) Model (1) Model (2) Model (3) Model (4)

CONSUMER -0.7690*** -0.7344***

(0.185) (0.184)

YEAR07 (FAKE POSTPERIOD) -0.3149 -0.3180 -0.3629 -0.3569

(0.299) (0.210) (0.309) (0.229)

YEAR07 X CONSUMER 0.0437 0.0469 0.0529 0.0904

(0.451) (0.309) (0.460) (0.317)

LN (CONNECTION DENSITY) -0.2017 -0.3236

(0.199) (0.453)

LN (SAIDI) 0.1061 0.0419

(0.095) (0.109)

LN (LOAD FACTOR) -0.7897 0.2925

(1.158) (1.559)

CONSTANT 3.1137*** 2.7149*** 2.6172*** 3.3273**

(0.126) (0.069) (0.765) (1.287)

FIRM FIXED EFFECTS NO YES NO YES

Observations 185 185 185 185

Number of Firms 24 24 24 24

R-Squared 0.11 0.58 0.12 0.58

Notes: *: Significant at 10 % level, **: significant at 5 % level, ***: significant at 1 % level;

t-statistics are based on robust standard errors in parentheses.
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