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The paper investigates the decisions of companies to enter new 
submarkets, analyzing the relationship between submarket 
concentration and entry through the explanatory power of 
submarkets. The relationship is analyzed both at the aggregate 
level for all countries and at the country-specific level using 
a pharmaceutical company dataset gathered in seven countries in 
the 1987-1998 period. A Bayesian panel probit model enables us 
to measure entry into a new submarket using the lagged dependent 
variable to incorporate potential state persistence. The results 
obtained at the submarket level indicate a negative correlation 
between concentration and entry by diversification, although 
previous literature at market level has indicated conflicting 
results for the same relationship. 
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Introduction 

The paper aims to provide empirical evidence on the negative relationship between entry 

by diversification and submarket concentration in the pharmaceutical sector. 

The analysis adopts a dynamic Bayesian panel probit approach to model the conditional 

probability of entering at least one new submarket. The model control for firm features and 

the covariates incorporate the lagged entry decisions in order to capture potential state 

persistence.1 

The industrial organization (IO) literature has investigated the relationship between entry 

and market concentration both theoretically and empirically. However, the concrete 

empirical relationship is not as easy to establish as it seems. What is the effect of market 

1 Including state persistence aims to measure the tendency of companies that entered a new submarket in 

the immediate past to enter new submarkets in the successive period. 
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concentration on entry? Does greater market concentration imply higher markups over 

marginal costs, driving up profits and thus attracting new entrants? Moreover, can market 

concentration act as an entry barrier to the extent that it reflects a first-mover advantage of 

incumbents or superior product differentiation? 

The relationship between entry and market concentration was investigated in the 1960s 

by structure-conduct-performance researchers, whose conclusions often pointed to a 

negative relationship between market concentration and entry. That conclusion was reached 

successively by Barbosa (2003), who also adopted a structural approach. Barbosa observes 

that, in the presence of high market price-cost margins and high market concentration, the 

incumbents have a greater propensity to engage in strategic entry behavior. “Conversely, 

low industry concentration and/or low incumbents profitability are likely to discourage 

incumbents from engaging in strategic behavior, since expected benefits from that may not 

cover its costs” (Barbosa, 2003). 

The role of market concentration can change according to the type of entry. Mueller 

(1991)2 outlined three types of entry: entry by acquisition, greenfield entry, and entry by 

diversification. A “greenfield entry”,3 whereby a company taps into an unexploited market, 

will be most unlikely in highly concentrated markets, while entry by acquisition tends to 

correlate positively with a high level of market concentration (Baldwin, 1995). On the other 

hand, in terms of entry by diversification, high concentration usually slows entry rates 

although the presence of other factors can determine the opposite effect. In fact, according 

to some authors, diversification strategies are more likely in industries (markets) of high 

growth, high profits (Berry, 1975; MacDonald, 1984), and high concentration. MacDonald 

(1984) found that diversification into an industry is associated “with declining 

concentration in industries of initially high concentration, and it increases in industries of 

initially low concentration”. The literature provides ambiguous results on the role of market 

concentration in the case of entry by diversification. 

To enrich this line of research, it is necessary to shift the focus from market level to 

“submarket” level, therefore, in this paper entry by diversification is defined as the 

company’s decision to enter one or more new submarkets. The aim is to assess whether the 

submarket power of incumbents attracts or discourages competitors. 

Naturally, some authors may deem the term “submarket” not sufficiently precise or 

standard in the literature, mostly because many papers discuss entry in many markets, such 

as that by Jia (2008) on entry by discount stores or the working paper by Tom Holmes 

(Holmes, 2011) on dynamic multi-market entry, the entry paper by Ellickson, Hougton and 

Timmins (2007), and the paper by Aguirregabiria and Mira (2007), all of which study 

multi-market entry and disregard the term submarkets. However, the distinction between 

markets and submarkets cannot be interpreted simply as a boring academic debate on 

terminology. 

According to Sutton (1998), the submarkets acquire a primary role in explaining global 

market structure and evolution if related to sectors with high R&D intensity. So what 

exactly are “submarkets”? 

2 Mueller (1991) enumerates two other types of entry: spin-off and entry through a foreign company; in 

this paper the three types enumerated have priority. 
3 See Amisano and Giorgetti (2013a) on the different meanings of greenfield entry. 



            

               

              

            

            

             

             

          

          

            

            

      

             

              

             

          

            

            

            

             

               

 

            

             

 

            

          

          

               

          

             

           

              

          

          

           

             

                 

               

              

The standard theory and the antitrust authorities adopt a definition of market as 

comprising a set of goods, all of which are substitutes. Thus, submarkets can be defined as 

market segments where products are connected on the demand side. 

As Sutton (Sutton, 1998) pointed out “once one turns to the case of R&D intensive 

industries, the formulation of the theory developed above becomes inadequate. In order to 

have an adequate picture of what really happens in an industry technological trajectories 

and their associated submarkets should be the right level of study” (Sutton, 1998). The idea 

to identify submarkets by taking into account solely the demand side may overlook the 

presence of technical trajectories belonging to different groups of products. The 

“submarkets framework” (Sutton, 1998) implies that entry and industry concentration are 

better understood if the focus is extended from different markets to incorporate different 

submarkets. 

The theoretical approach can be briefly explained as follows: according to Sutton (1998, 

p. 63), the parameter alpha sets a lower limit for the CR1, that is, the rate ofthe total market 

sales generated by the leading company in the market. The global industry CR1 depends on 

the linkages among submarkets on the demand and supply sides. On the demand side, the 

linkages among submarkets depend on the willingness of consumers to pay for an increase 

in technical performance and on the level of consumption-substitution among goods 

associated with different technical trajectories; on the other hand, the supply side, linkages 

among submarkets depend on the presence of scope economies in R&D among different 

trajectories4 and on the way the R&D investments impact technical performance. Given the 

intensity of R&D, different linkages among submarkets impact the global level of CR1 (at 

industry level): a lower CR1 is the result of weak submarket linkages while a higher CR1 is 

the result of strong submarket linkages. 

That clarifies the important role of submarkets in shaping the level of concentration of an 

entire industry. The analysis of entry by diversification in high R&D investment sectors, 

such as the pharmaceutical sector, helps to shed light on the actual linkages among 

submarkets. 

Which brings us to the key empirical question: what role does submarket concentration 

play on entry by diversification when moving from market-level concentration to 

submarket-level concentration? Ex-ante, the effect of submarket concentration on entry can 

go either way: it could either signal the appeal of different classes of drugs, leading high 

concentration to spur entry decisions that dynamically enhance entry and, therefore, 

diversification at the firm level; or high submarket concentrations could be the result of 

high entry barriers in each submarket, with submarket-level concentration acting as a 

potential deterrent to entry decisions and therefore diversification at the firm level. 

It is particularly important to investigate the role of the incumbents, (in other words, the 

impact of submarket power), given the recent transformations in the pharmaceutical 

sector’s R&D process, which seem to have eliminated durable long-term first-mover 

advantages exportable to different submarkets (Sutton, 1998). 

The paper thus investigates whether the role played by concentration in different 

submarkets has a significant and consistent impact on entry into at least one new 

submarket, (intended as entry by diversification) regardless of the submarket considered. 

4 See Sutton (1998): the author illustrates the presence of low levels of scope economies in R&D among 

submarkets in the chapter on the pharmaceutical sector. This point is discussed in the literature, while 

conflicting conclusions are drawn by Cockburn and Henderson in their paper of 1996 (Cockburn and 

Henderson, 1996). See also Giorgetti (2006). 



           

            

             

           

            

           

             

           

            

             

          

            

             

            

           

             

         

           

    

             

            

                

              

           

             

              

             

            

     

          

             

           

             

              

              

             

             

            

              

            

                 

                

The paper is organized as follows: section one addresses the methodological issues 

involved in an analysis of this type; section two reviews the specific literature; section three 

provides an overview of the pharmaceutical market and defines the dataset used in the 

application; section four briefly presents the econometric model; section five discusses the 

results and the theoretical implications; and the last section presents the conclusions and 

implications of the analysis. 

1. Methodological hurdles 

The analysis suffers from different methodological problems of both the economic and 

the econometric type. At the submarket level of the analysis, moving from theory to applied 

research requires filling the gap of submarket identification. Regardless of the theory 

adopted, applied researchers face data-availability hurdles and the need to rely on official 

classifications. As in earlier work, the paper again adopts the one digit ATC (anatomical 

therapeutical classification) classification (see section three and the appendix), although the 

adoption of one digit classification is far from ideal because the submarket definition 

remains too broad. Future research will be based on a finer three digit segmentation. 

However, the identification of one digit ATC classification does not invalidate the presence 

of different R&D trajectories for products belonging to different submarkets. For example, 

looking at the two submarkets (see the appendix): G “genito urinary system and sex 

hormones product” and H “systemic hormonal preparation (excluding sex hormone) 

products” could imply the existence of a single submarket designated “hormone products”, 

so the entry in submarket H could be notentry by diversification into a new submarket with 

a different technical trajectory, but it could be merely a matter of product differentiation. 

However, that is not strictly true because the systemic hormonal preparation (submarket H), 

as suggested by the word “systemic”, has an impact on the entire human body and does not 

act at the localized level like the products belonging to genito urinary system and sex 

hormone products do. 

From an econometric viewpoint, the literature (see also Amisano and Giorgetti, 2008, 

2013a, 2013b) shows that this field of research does not adopt the predominant structural 

approach in IO, but attempts to overlap the potential limits of reduced-form models with a 

Bayesian approach where an attempt is made to extract information from the data. While 

advocates of the structural approach might criticize the lack of massive economic theory 

foundations, the Bayesian approach definitely reduces the distance between the data and the 

estimated model. Another potential econometric problem could derive from how the 

estimation has been performed. As mentioned earlier, the dataset is made up of information 

on the sales generated by individual companies in different submarkets and different 

countries (Germany, Italy, UK, France, Canada, Spain, and the United States) in the 1987-

1998 period. The estimates are based on the separate use of the aggregate dataset (where 

company sales are aggregated by country for each submarket in each year) and each single 

country dataset. This could attract criticism due to the exclusion of country fixed effects, 

but is offset by the country-specific as well as the aggregate evidence provided. Clearly, 

incorporating country fixed effects would make the empirical part more compact, but there 

are two good reasons to use separately the aggregate dataset and evidence for each country. 

First, the paper purposefully presents the analysis for each country separately,5 and, second, 

5 The decision to take the single country approach ensues from the fact that drug regulations change from 

country to country over time. The literature has, in fact, emphasized the impact of different price regulations 



           

           

           

              

              

              

             

      

          

          

           

          

         

             

         

           

              

           

         

                

         

           

             

               

         

              

         

             

             

            

             

                

            

            

 

              

             

more importantly, there is a theoretical reason. According to Sutton’s framework (1998), 

when analyzing sectors with high R&D investments, given the worldwide level of 

spillovers, it is important to perform the analysis by considering each industry at worldwide 

level as a single market. Thus, even without data pertaining to Japan and Switzerland, the 

seven countries in the dataset represent an important portion of the global scenario as they 

cover the largest key pharmaceutical markets. 

2. Literature review 

A review of the literature has the aim of providing an overview of earlier contributions 

on the subject. The intuition that an industry consists of differentiated submarkets is not 

new but some of the literature emphasizes the relevance of submarkets in assessing industry 

regularities, including: entry, exit, diversification and firm growth (Klepper and Thompson, 

2006). 

All these regularities had been investigated already by the IO literature but, successively, 

Sutton (1998) and Klepper and Thompson (2006) emphasized the explanatory power of 

submarkets in spelling out how market structure and evolution work. 

Given that the literature does not sufficiently emphasize the “submarket approach”, 

using Sutton’s “submarkets framework” enables us to reinterpret market structure 

regularities by adopting a synergic fusion of different strands of IO literature: the structure-

conduct-performance approach that adopts cross-section analysis, the mathematics of game 

theory, and Dosi’s (1982) contribution of technological trajectories. Since the 1970s, the 

mathematics of game theory has been used only in intra-industry case studies due to the 

impossibility of using the same models for inter-industry studies. Sutton (1998) suggests, 

adopting game theory, to recover inter-industries regularities. The regularities across 

industries are few but the correct objective is to verify the presence of this small number of 

regularities across industries. Moreover, Sutton’s approach encompasses the important role 

of history in shaping market structure and its evolution, emphasizing the important 

contribution to IO highlighted by evolutionary economics (Dosi, 1982). 

This paper briefly presents the results on entry by diversification that can be obtained by 

adopting the submarkets as a key of investigation. The aim is to emphasize how the focus 

on submarkets, especially submarket concentration, augments our understanding of the 

impact of concentration on entry by diversification. 

There are several papers on entry generally and a good number of papers on the 

pharmaceutical industry, these include: Scott Morton (1999), who examines the 

introduction of a generic drug in the U.S. market; Kyle (2006), who studies the 

determinants of new drug launches in the largest drug markets of the G7 countries; 

Lanjouw (2005), who investigates how patent rights and price regulation influence both the 

introduction and how quickly new drugs are marketed in a country; and Danzon, Wang and 

Wang (2005), who study the impact of price regulation on the launch timing of a new drug. 

The number of papers on the pharmaceutical sector decreases sharply in terms of 

contributions that address the explanatory power of submarkets, although we point out that 

of Bottazzi et al. (2001). 

on entry decisions. It seems that regulatory policies have become increasingly important in driving the 

evolution of the pharmaceutical market structure, therefore, to control for different regulatory environments it 

was necessary to conduct the analysis also at the single country level. 



            

 

         

             

           

           

 

            

          

              

   

             

       

               

             

             

   

            

             

             

          

 

            

           

            

          

            

             

              

    

            

             

            

             

                

                

In terms of the submarket approach, earlier papers by Amisano and Giorgetti (2008, 

2013a, 2013b) adopt a reduced form approach while recent applied IO literature is taking an 

increasing interest in the structural approach framework. 

The Handbook of Econometrics publishes papers by Ackerberg et al. (2007) who present 

a very exhaustive discussion of entry in dynamic models in different industries adopting a 

structural approach; Panle (2008), who addresses entry by discount stores; Holmes (2011), 

who analyses dynamic multi-market entry; and entry papers by Aguirregabiria and Mira 

(2007) and Ellickson, Hougton and Timmins (2007). 

The work by Reiss and Wolak (2007) in the Handbook of Econometrics underscores the 

importance of combining economic theory and econometric techniques to answer empirical 

questions in IO. This can be done, according to these authors, by adopting a structural 

approach, although the approach cannot solve other kinds of problems, e.g., the difficulty of 

translating all the economic theories into estimable relationships, the lack of data for some 

specific variables in an economic theory, and, lastly, the modeler’s discretion when it comes 

to including variables not explicitly part of the theory or on the errors term. This author’s 

field of research does not adopt the predominant structural approach but does provide a 

useful contribution to the entry process, and answers the following question: what role does 

submarket concentration play in spurring ordeterring entry decisions into (at least) one new 

submarket? 

The main results of the paper indicate that submarket concentration has a significant 

discouraging effect on the decision to enter new submarkets. 

That result is fairly unsettling, given that the aggregate dataset and all single country 

datasets indicate that submarket concentration acts as a barrier to entry, the same role 

discussed by the literature in terms of market concentration generally, without 

differentiating between entry types. 

The average partial effect of this variable is noticeable and determines relevant negative 

elasticities of entry probability with respect to existing submarket concentration: the effect 

of the high entry barriers seems to outweigh the attractiveness of existing market power. 

3. The pharmaceutical sector and the dataset 

The paper provides an overview of the pharmaceutical sector as background for the 

analysis. The pharmaceutical sector is a science-based industry characterized by high 

investments in R&D (Matraves, 1999; Sutton, 1998). The sector is characterized by an 

oligopolist core that undertakes innovative R&D and by a second group of companies that 

undertake “imitative” R&D. The two groups of companies, in and outside the core, are not 

evenly distributed across countries; while the first group includes companies primarily from 

the U.S., the UK, and Germany, the second group contains companies from France and Italy 

(Di Masi, 2001). 

Because of different types of research (pioneering or imitative R&D) and different drug 

regulations across countries, the analysis model is based on each of the seven countries 

taken individually. 

A detailed sales dataset for all the most important international companies in different 

submarkets and different countries is used for the 1987-1998 period. The data was obtained 

under the aegis of a research project, part of the EPRIS project of the University of Siena.6 

6 The data was collected by IMS Health, the leading worldwide provider of information solutions to the 

pharmaceutical and health care industries. 



              

          

             

          

        

           

           

   

            

         

           

             

              

                   

              

             

             

             

             

                

                 

           

                

                 

The global dataset contains annual data on the sales of two hundred and eight international 

companies operating in sixteen “submarkets” and in seven countries: Canada, France, 

Germany, Italy, Spain, UK and the U.S.7 The submarkets are identified according to the 

ATC classification. This classification is based on the EphMRA (European Pharmaceutical 

Marketing Research Association) anatomical classification. In particular, first level 

segmentation, where products are grouped according to the principal anatomical group (see 

the appendix), is used. 

The “global” dataset (where all the countries together are considered as single 

geographical entities) was obtained by merging the seven different datasets into one. 

Each national dataset contains information on the sales of all the international companies 

operating in that particular country in the 1987-1998 period. The number of international 

companies varies by country: Canada has seventy-one, France seventy-five, Germany 

seventy-three, Italy seventy-one, Spain eighty-one, the UK seventy, and the U.S. fifty-

seven. 

Returning to the dynamics of entry decisions, it is necessary to build the variables 

starting with the information available in the dataset. 

The company specific entry variable (ENTRY) is a discrete variable yit which is equal to 

one if and only if company i at time t has a positive sales volume in at least one submarket 

that produced zero sales the year before. 

According to this definition of entry, table 1a presents data calculated on the number of 

submarkets in which companies are active (i.e., they have a non-zero volume of sales) at the 

aggregate multi-country level. The table indicates for each year the median value of the 

submarkets entered by each company in the previous year for all seven countries together. 

This is a very succinct measure of the achieved diversification level. The median value 

ranges from eight submarkets in 1988 to nine submarkets in 1998, suggesting the existence 

of an “optimal” level of diversification (Amisano and Giorgetti, 2013b). 

7 For each year, the sales of each international company in each principal anatomical group were obtained 

by summing the sales of all the national subsidiary companies belonging to it. For each national company, the 

international parent company is known and therefore aggregation across different countries is straightforward. 

Sales is the only variable contained in the dataset. For computational reasons, the one digit ATC classification 

is used. For each country all sales are expressed in U.S. dollars to ensure homogeneity. Data are transformed 

in real terms by using the U.S. GDP deflator. 



Table 1.a. Number of lagged submarkets in which companies are active, 
all countries dataset 

Year Mean Modal Median 

1988 8.23 7 8 

1989 8.33 7 8 

1990 8.35 12 8 

1991 8.40 12 9 

1992 8.60 9 9 

1993 8.56 12 9 

1994 8.61 9 9 

1995 8.65 9 9 

1996 8.74 9 9 

1997 8.81 9 9 

1998 8.85 9 9 
Source: My elaboration on IMS Health data 

Table 1b shows the transition probabilities during the review period for the variable 

ENTRY for the global dataset: when a company makes a succession of entries year after 

year, the lower left cell of the matrix is incremented by one. An initial observation is that 

the unconditional probability of entry is quite low (13.7%) and that the probability of entry 

seems to be positively influenced by the entry made the previous year: the probability of 

entry increases from 12.9% to 18.5% when entry is controlled for being equal to one, 

instead of zero, in the previous period.8 That implies that companies that have recently 

entered a new submarket are slightly more likely to continue doing so, although the 

econometric analysis performed does not confirm this aspect when controlled for other 

covariates. 
Table 1.b. Transition Probabilities, entry decisions 

Entry 0 1 

0 87.11 12.89 
1 81.47 18.53 

uncond. prob 86.30 13.70 

LR test 6.29 
p-value 0.01 

           
  

     

           

              

                

              

              

              

             

             

           

     

     

            

             

            

             

                

               

       

                 

Source: My elaboration on IMS Health data 

Table 2aprovides a more detailed picture of entry decision descriptions and the relative 

data on the number of submarkets entered each year from 1988-1998. As usual, the table 

indicates both multi-country and single-country evidence, the maximum, mean and standard 

deviation in the number of submarkets entered, and the percentage of companies entering 

one, two or more submarkets. 

At the aggregate level, table 2a shows that the mean value of submarkets entered is 

often, but not always, around one. Mean values of around one are found also in the single 

country dataset (see tables 2bto 2i), with the notable exception of 1991 in Germany, with a 

mean of over eight. 

8 A simple test of the significance of this difference is provided by running alikelihood ratio independence 

test on the transition probability matrix, which leads to rejection of the independence null at the 5% level, 

while at the 1% level, the null would be accepted. 



    

 Table 2.a.   All countries 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Maximum 4 8 5 3 2 2 15 4 2 2 2 

Mean 1.33 2.44 1.41 4.27 0.98 1.03 6.96 1.30 1.02 1.18 1.17 

 Standard Dev 0.48 0.71 0.52 1.07 0.38 0.42 1.08 0.49 0.43 0.42 0.30 

   1 new submarket % 13.94 11.54 14.90 12.50 12.98 13.94 7.69 13.46 14.42 10.10 5.77 

   2 new submarkets % 0.00 1.92 0.96 3.85 0.96 1.44 0.96 1.44 1.92 2.40 0.96 

1993 1994 1995 1997 
  Table 2.b: Canada 1988 1989 1990 1991 1992 1996 1998 

1989 1991 1993 1997 

Maximum 1 2 5 2 1 2 3 4 1 2 2 

Mean 0.90 0.95 2.01 1.20 0.87 1.00 1.36 1.66 0.87 1.03 1.04 

 Standard Dev 0.32 0.43 0.73 0.50 0.35 0.41 0.48 0.78 0.35 0.48 0.40 

   1 new submarket % 11.27 16.90 14.08 12.68 14.08 14.08 12.68 15.49 14.08 16.90 12.68 

   2 new submarkets % 0.00 1.41 2.82 4.23 0.00 1.41 0.00 5.63 0.00 2.82 1.41 

1993 1994 1995 1997 
  Table 2.c: France 1988 1989 1990 1991 1992 1996 1998 

1989 1991 1993 1997 

Maximum 2 7 1 2 2 2 2 1 1 1 1 

Mean 0.88 3.63 0.90 1.19 1.01 1.22 1.08 0.87 0.90 0.92 0.99 

 Standard Dev 0.46 0.85 0.31 0.33 0.40 0.34 0.38 0.36 0.33 0.27 0.20 

   1 new submarket % 21.33 10.67 10.67 6.67 13.33 6.67 10.67 14.67 12.00 8.00 4.00 

   2 new submarkets % 1.33 0.00 0.00 1.33 1.33 1.33 1.33 0.00 0.00 0.00 0.00 

   >2 new submarkets % 0.00 1.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

  Table 2.d: Germany 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Maximum 3 3 2 13 2 2 14 1 2 1 2 

Mean 1.41 1.57 0.99 8.03 1.25 1.18 8.68 0.93 1.14 0.93 1.23 

 Standard Dev 0.46 0.44 0.42 2.17 0.32 0.44 1.65 0.30 0.35 0.30 0.43 

   1 new submarket % 10.96 8.22 15.07 17.81 5.48 10.96 12.33 9.59 8.22 9.59 9.59 

   2 new submarkets % 0.00 0.00 1.37 0.00 1.37 2.74 0.00 0.00 1.37 0.00 2.74 

   >2 new submarkets % 1.37 1.37 0.00 4.11 0.00 0.00 1.37 0.00 0.00 0.00 0.00 

  Table 2.e: Italy 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Maximum 1 2 2 2 1 1 1 1 2 1 1 

Mean 0.85 1.23 0.97 1.04 0.85 0.79 0.95 0.91 0.97 0.91 0.91 

 Standard Dev 0.36 0.49 0.42 0.40 0.38 0.42 0.26 0.32 0.49 0.30 0.30 

   1 new submarket % 15.49 11.27 15.49 12.68 16.90 22.54 7.04 11.27 19.72 9.86 9.86 

   2 new submarkets % 0.00 4.23 1.41 1.41 0.00 0.00 0.00 0.00 2.82 0.00 0.00 

   >2 new submarkets % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

  Table 2.f: Spain 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Maximum 3 1 1 1 5 1 2 2 1 1 1 

Mean 1.43 0.91 0.91 0.88 2.43 0.91 1.67 1.29 0.93 0.89 0.91 

 Standard Dev 0.44 0.30 0.30 0.33 0.65 0.32 0.25 0.31 0.26 0.35 0.30 

   1 new submarket % 9.88 9.88 9.88 12.35 8.64 11.11 1.23 4.94 7.41 13.58 9.88 

   2 new submarkets % 0.00 0.00 0.00 0.00 1.23 0.00 1.23 1.23 0.00 0.00 0.00 

   >2 new submarkets % 1.23 0.00 0.00 0.00 1.23 0.00 0.00 0.00 0.00 0.00 0.00 

  Table 2.g: UK 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Maximum 3 1 1 1 5 1 2 2 1 1 1 

Mean 1.43 0.91 0.91 0.88 2.43 0.91 1.67 1.29 0.93 0.89 0.91 

Table 2. observed entry decisions 



 

   

   

   

  

 

   

   

   

Standard Dev 0.44 0.30 0.30 0.33 0.65 0.32 0.25 0.31 0.26 0.35 0.30 

1 new submarket % 9.88 9.88 9.88 12.35 8.64 11.11 1.23 4.94 7.41 13.58 9.88 

2 new submarkets % 0.00 0.00 0.00 0.00 1.23 0.00 1.23 1.23 0.00 0.00 0.00 

>2 new submarkets % 1.23 0.00 0.00 0.00 1.23 0.00 0.00 0.00 0.00 0.00 0.00 

Table 2.h: USA 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Maximum 2 2 3 3 2 2 2 2 3 2 2 

Mean 0.99 0.95 1.22 1.57 1.22 1.16 0.96 0.86 1.17 0.89 0.97 

Standard Dev 0.62 0.62 0.64 0.55 0.64 0.55 0.58 0.49 0.67 0.54 0.52 

1 new submarket % 24.54 26.32 21.05 10.53 15.79 15.79 24.56 24.56 22.81 26.32 21.05 

2 new submarkets % 7.02 7.02 3.51 1.75 8.77 5.26 5.26 1.75 5.26 3.51 3.51 

>2 new submarkets % 0.00 0.00 1.75 1.75 0.00 0.00 0.00 0.00 1.75 0.00 0.00 

             

               

               

             

       

             

 

              

               

 

              

                  

              

 

            

 

               

                   

             

               

             

            

 

            

             

            

          

 

As for the percentage of companies entering one new submarket, at the aggregate level 

(table 2a) the entry flow into one new submarket is quite steady year after year –around 13-

14% annually– albeit declining in the most recent years of the sample by around 10% and 

6% for 1997 and 1998, respectively. This pattern is not reflected at the single-country level, 

where the pattern is less stable over time and shows substantial cross-country heterogeneity. 

In particular, the table shows that very high percentages of companies enter one new 

submarket each year in the US (see Table 2h), mostly well above 20%. 

This seems to be a clear sign of more aggressive entry decisions being implemented in 

the U.S. Such high values cannot be observed in other countries, such as the UK and 

Germany, despite the high levels of R&D spending of their pharmaceutical companies. 

Returning to our dataset, the variables adopted in the analysis are indicated below; all the 

regressors are lagged into the model and therefore the first observation (1987) is lost. The 

variables are: 
1. SAt-1 (lagsales), a measure of size, namely the lagged (at t - 1) value of the sales of each 

company in all the submarkets (zero sales signifies the company has no presence); 

2. SUt-1 (lagsub), the lagged number of submarkets in which each company is present. This is a 

measure of the diversification already achieved; 

3. Y it-1 (lagentry), the lagged dependent entry variable; 

4. HHI I,t-1 (lagHHI), the lagged HHI (Herfindahl index) (the concentration measure used) that 

each company faces when it enters the submarket at time t. 

In particular, according to the HHI: 

1. for a company that entered at least one submarket in the previous period, HHI is averaged 

over the submarkets the company entered; 

2. for a company that did not enter a submarket, HHI is “the maximum at time t - 1 across all 

the submarkets” that the company has not entered. The HHI is computed asymmetrically, with 

an upward bias if there is no entry. This could mean that the negative estimated relationship 

between entry and concentration could be distorted by this asymmetric computation.9 

However, this concern is not justified as a previous analysis10 has shown that the 

negative relationship remains even when the minimum HHI is used. The choice of 

maximum HHI means that submarket concentration is expected to act as a barrier to entry. 

When entry fails to occur, the highest submarket concentration across all the submarkets 

at time t - 1 is identified. Nevertheless, further investigation is required on this issue, with 

future research modeling entry decisions directly at the submarket level. The HHI could be 

calculated as HHIi,m,t - 1 where m identifies each specific submarket, eliminating all 

9 I would like to thank an anonymous referee for pointing out this potential problem. 
10 See Amisano and Giorgetti (2008). 



          

            

               

              

              

 

             

             

            

              

              

           

              

             

           

            

              

 

potential construction hurdles. The paper now provides summary evidence on these 

variables for the dataset used in table 3. 

The aggregate evidence is broken down by year and by observations corresponding to 

entry decisions (yit = 1) and observations for which no entry takes place at time t (yit = 0). 

The panel shown in table 3,which summarizes the empirical evidence for the whole of the 

review period, indicates that lagsales and lagsub have higher mean values for the yit = 0 

entries, while the mean value ofyit-1 (lagentry) is lower for the same observations. 

This could suggest that size and achieved diversification, as measured by lagsub, have a 

negative effect on the probability of entry, while entry in the previous period positively 

influenced the entry probability. Nevertheless, entry is eminently a dynamic process and it 

is therefore useful to consider also the data disaggregated for each year (see table 3). The 

data follows the same pattern each year with some exceptions: 1992 for lagsub and 1998 

for lagsales. Differences among the groups of observations are not particularly significant, 

implying that these variables do not play a clear-cut role in a dynamic discrete choice 

framework. In addition, it suggests the idea of an “optimal” level of diversification, which 

in turn can be interpreted in light of the notion of an “optimal core” of submarkets to enter.11 

In terms of submarket concentration (lagHHI), a lower average concentration level for 

the observations with yit = 1 can be observed: this large difference confirms the hypothesis 

that high concentration acts as an entry barrier, an effect not only confirmed, but also 

precisely quantified in its quantitative extent by the econometric analysis. 

11 More details on these issues can be found in see Amisano and Giorgetti (2013b). 



           

     

Table 3. descriptive statistics of the regressors, all countries, year by 
year 

Source: My elaboration on IMS Health data 



              

 

              

              

             

                  

    

            

              

           

          

 

            

            

           

            

          

 

               

                    

               

  

       

               

             

4. The Econometric model 

The aim of this paper is to emphasize the role played by submarket concentration in 

shaping a company’s decision to enter at least one new submarket. 

The model of entry probability in at least one new submarket is conditioned by whether 

entry occurred or not in the previous period. 

A dichothomic probit model12 is combined with the panel data structure of the dataset, in 

which the dichotomous dependent variable is constructed as yit = 1 when company i at 

time t achieves zero sales in at least one of the submarkets in which its sales were zero at 

time t -1; otherwise yit = 0. 

The conditional probability of entry is modeled on the basis of unit-specific regressors: 

the company’s size in the previous period, the number of submarkets in which it previously 

operated; the earlier entry decision, (the lagged dependent variable) and the lagged 

submarket concentration level faced by companies assessing entry decisions. In addition, 

unit heterogeneity is accounted for with unit-specific intercepts (random effects). 

This analysis adopts a Bayesian approach. The use of Bayesian inferential techniques is 

fairly rare in applied industrial economics13 but enables the inclusion of not strictly 

exogenous variables among the regressors, which can be correlated with unit heterogeneity. 

Several authors address this problem in a non-linear panel data framework, in particular: 

Amisano and Giorgetti (2013a); Arellano and Carrasco (2003); Honoré and Kyriazidou 

(2000); Honoré and Lewbel (2002); Wooldridge (2005). 

More specifically, the probit model14 can be written as follows: 

where the dependent variable, yit is a zero/one dummy that equates to the value of one 

when there is an entry into a new submarket at time t, while It - 1 is the information set that 

can include the past values of strictly exogenous regressors and the past and initial value of 

predetermined variables, θ is the vector of free parameters in the model. 

12 A clear explanation of sensible alternative choices can be found in Train (2003). Of course, it would also 

be possible to adopt a multinomial discrete choice approach, but in this particular case could seriously 

complicate both the estimation and the interpretation of the results. 
13 The Bayesian approach is used more frequently in conjunction with financial or macroeconomic 

analysis. 
14 Not strictly exogenous covariates as well as predetermined regressors can be incorporated. 



            

               

              

             

  

           

  

          

     

             

              

             

             

             

             

            

             

           

                

            

               

             

             

          

           

            

             

               

 

              

             

               

               

               

The vector xit-1 includes the covariates suggested by economic considerations: SA it-1, the 

sales of each company at time t - 1; SUit-1, the number of submarkets in which company i 

was active in the previous period (i.e., the number of submarkets with sales higher than 

zero); yit-1, the lagged dependent variable, and Hit-1, the lagged HHI calculated at submarket 

xit-1 is the intercept term. level. The last element

The vector includes the initial condition for predetermined variables: SAi0, SUi0, yi0, 

which refer, respectively, to each company’s sales, number ofsubmarkets entered, and entry 

decision calculated at the start of the review period (1988). 

As in earlier papers 15, it is assumed that random effects are dependent on covariates 

and on the initial condition as proposed by Wooldridge (2005), unobservable 

heterogeneity is modeled by specifying a distribution for unit-specific intercepts conditional 

on the initial values and on the values of the covariates: 

p(ci|yi0;Xi,θ) [6] 

Further details on this point can be found in Amisano and Giorgetti (2013a). 

5. Results 

The estimated model has k = 8 covariates (the five regressors and the initial values of 

lagged sales, the number of submarkets and entry). The parameters of the model to be 

estimated are the slope coefficients in the probit specification (the vector β) and the inverse 

variance of the conditional distribution of the intercept terms (hα). All the results are 

summarized in tables 4a to 4i, which show the posterior mean, the posterior standard 

deviation and the bounds (dubbed as lower and upper) of the marginal 95% highest 

posterior density (HPD) confidence intervals. A 95% HPD interval for a parameter is 

defined as the 95% probability mass interval associated with the highest values of the 

posterior distribution of that parameter. The symbol (*) indicates the parameters with HPD 

intervals that do not show a zero value, used, rather crudely, to state the significance of the 

associated parameters. Table 4a contains the aggregate data and tables 4b-4i the dataset 

evidence for the specific countries. Tables 4a to 4i also include measures of fit of the 

estimated models.16 All cases show high measures of fit, indicating the model’s ability to 

explain the sample behavior: as an example, for the aggregate dataset, the two computed 

goodness-of-fit statistics are respectively point eighty-five and point ninety-six (see bottom 

of table 4a). 

In order to provide a measure of the importance of single covariates in determining entry 

probabilities, all the results tables also show the average partial effects (APEs) and 

elasticities.17 

In terms of the role of the regressors, the parameter β1 for size, measured by lagged sales 

(lagsales), is not significant on an aggregate level (table 4a) nor it is significant for all the 

countries, with the main exceptions being France (see table 4c), Spain (see table 4f), and the 

15 See: Amisano and Giorgetti (2008, 2013a, 2013b). 
16 The two measures produced are: (i) the correlation between the dependent variable and the fitted 

probabilities. The fitted probabilities used are their posterior mean values. (ii) The sample proportion of 

correct “predictions”: a correct “prediction” is when a low computed fitted probability, i.e., lower than the 

unconditional probability, corresponds to a zero value for the dependent variable, and vice versa. Once again, 

the posterior mean of the fitted probabilities are used. 
17 For information on the way APEs are computed, see Amisano and Giorgetti (2013a). Elasticities are 

computed using the sample mean values of the covariates and of the entry probabilities. 



            

               

            

               

               

          

         

               

           

           

              

             

            

             

               

             

                 

               

               

                

            

     

     

            

             

            

             

            

             

              

            

                

               

    

              

            

             

           

             

           

           

            

  

U.S. (see table 4i). Company diversification is measured by the number of submarkets in 

which the company was present at time t - 1, β2, the coefficient of the lagged number of 

submarkets (lagsub), is not significant at an aggregate level (see table 4a) for most 

countries (see tables 4a to 4i) with Italy, Spain, and the U.S. being the exceptions, where 

lagsub has a negative and significant coefficient (see tables 4e, 4f and 4i).18 The effect of 

the achieved diversification is therefore sizeable for these countries. This negative 

relationship between achieved diversification and entry probabilities could be partly 

ascribed to a kind of saturation effect. Given that the number of submarkets is fixed (see 

section three), the number of unexploited entry possibilities for each company (our 

dependent variable) is negatively correlated to the number of submarkets already entered. 

However this result could be also explained by the presence of an “optimal core” of 

submarkets to enter. 

The coefficient β3 of the lagged dependent variable (lagentry) is not significant at the 

aggregate level (see table 4a). The finding of an insignificant role for the lagged dependent 

variable is confirmed at the disaggregated level, with the sole exceptions being France and 

Italy (see tables 4c and 4e). In the French case, the posterior distribution of β3 assigns 

relevant probability mass to negative values, while the parameter β3 is positive for Italy. 

This different sign for the parameter β3 is quite hard to explain but could be caused by the 

significance of two regressors in France that are not significant in Italy: the positive sign of 

the size at the initial period of observation and the lagged company size with a negative 

sign. 

In addition, the different results could be due to the significance in France of the level of 

submarket diversification already reached by the sample in the initial review period, the 

significance (with a negative sign) of the lagged sales in France and the insignificant role of 

the lagged number of submarkets. Thus, future research will aim to measure the distribution 

of the companies’ global sales among the submarkets because it could potentially explain 

the conflicting results between France and Italy on the sign of the lagged dependent 

variable. 

In terms of the role of submarket concentration on entry decisions, the concentration 

level, as measured by the lagHHI regressor, is significant and negative. At an aggregate 

level (table 4a), the posterior mean of the coefficient associated with lagHHI, β4 is 

significant, negative and very high (- 14.26), corresponding to an APE of - 1.15 and an 

elasticity of - 2.76. This very strong result is confirmed by the outcome produced by the 

single countries dataset. With no exceptions, the β4 parameter is always significant and 

negative (see tables 4b to 4j). It can also be noted that the elasticities corresponding to the 

posterior means of β4 are quite stable (between - 2 and - 3) for most countries, with the 

exception of Canada, which has an estimated elasticity of around - 6. These results are quite 

clear as they all indicate the relevant role of concentration as an entry barriers: high 

concentration does not drive diversification but clearly acts as a barrier. A potential 

explanation of the negative role of submarket concentration on entry decisions could be the 

recent problems experienced by the pharmaceutical companies in the export of long-term 

first-mover advantages to different classes of products due to the entry barriers of the 

largest incumbents faced by the potential entries in each submarket. Barbosa (2003), 

without differentiating for entry types, finds a negative relationship between entry and 

market concentration. Thus, the results for entry by diversification at the submarket level 

18 The posterior estimated means for the β2 coefficient are, respectively: - .24, - .41 and - .19. 



            

       

      

(without differentiating for entry types) replicate the conclusions of the literature on the 

relationship between entry and market concentration. 
Table 4.a. Probit estimation results. all countries. n=208 

Table 4.b. Probit estimation results. Canada. n=71 



      

      

      

Table 4.c. Probit estimation results. France. n=75 

Table 4.d. Probit estimation results. Germany. n=73 

Table 4.e. Probit estimation results. Italy. n=71 



     

      

       

Table 4.f. Probit estimation results. Spain.n=81 

Table 4.g. Probit estimation results. UK. n=70 

Table 4.h. Probit estimation results. USA. n= 57 



         

      

             

            

          

            

             

            

              

           

            

              

          

            

          

          

          

             

              

           

              

               

          

   

              

          

  

             

          

Table 4.i. Probit estimation results. Reduced models, coefficient on HHI 

Source: my elaboration on IMS Health data 

Conclusion 

The paper has investigated the impact of concentration on entry into a new submarket, 

by which we mean the role of submarket concentration when entry happens through 

diversification. The impact of “market concentration” changes according to the way 

companies decide to enter (Mueller, 1991). Precisely the process of entry by diversification 

at market level is producing conflicting results, and the role of concentration from the 

submarket perspective has not been well analyzed. The paper uses a dynamic Bayesian 

panel probit to investigate whether the probability of entry into a new submarket at time t, 

conditioned by entry or non-entry into a new submarket in the previous period, is positively 

or negatively connected to the role of submarket concentration. 

The paper investigates entry into new submarkets in an aggregate of seven countries 

(Canada, France, Italy, Germany, Spain, the UK, and the U.S.) and seeks to capture each 

country’s idiosyncrasies (as suggested in the pharmaceutical sector literature, Kyle, 2006) 

by repeating the same analysis for each country separately. The analysis takes into account 

company-specific characteristics, i.e., lagged sales, lagged entry, the number of lagged 

submarket entries, and market specific regressors (namely submarket specific regressors) as 

the lagged concentration in each submarket. 

The analysis asks an important research question: what impact does submarket 

concentration have on the decision to enter a new submarket? The findings suggest there is 

no incentive for companies to enter submarkets dominated by a high level of (sub-) market 

power and that entry therefore correlates negatively to concentration at the submarket level. 

However, the study has generated other important results for the seven countries 

analyzed, both severally and jointly, highlighting important country-specific peculiarities: in 

Italy, Spain, and the U.S., the number of submarkets already entered has a negative impact 

on entry; in Spain and the U.S., lagged size is positive but negative in Italy, preventing 

confirmation of whether a positive relationship exists between size and future 

diversification decisions. Lagged entry is significant and positive in Italy but significant and 

negative in France. Overall, the principal aim of this paper is to investigate the relationship 

between entry by diversification and concentration by adopting a more submarkets-based 

framework (Sutton, 1998). The future research pathway will analyze entry decisions using a 

three digit submarket classification to shed light on the role of concentration in each 

specific submarket, adopting a standard entry-exit framework with demand factors, cost 

factors, and degree of competition separately for each specific submarket. 
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Table A1 – First level classification including sixteen submarkets 

1. A = alimentary tract and metabolism products 

2. B = blood and blood forming organs 

3. C = cardiovascular system products 

4. D = dermatological products 

5. G = genito-urinary system and sex hormone products 

6. H = systemic hormonal preparations (excluding sex hormone) products 

7. J = general anti-infective-systemic products 



8. K = hospital solutions 

9. L = antineoplastic and Immunomodulating agent products 

10. M = musculo-skeletal system products 

11. N = central nervous system products 

12. P = parasitology products 

13. R = respiratory system products 

14. S = sensory organs products 

15. T = diagnostic agents 

16. V = various 

Source: my elaboration on IMS Health data 
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