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Chapterr 1 

Introduction n 

Manyy texts that present social science theory do not meet standards of being 
unambiguouss and logical (Sutton and St aw 1995). These texts leave the burden 
off  understanding and disambiguating theory, and of determining the theory's 
meaningg and logic, on the readers. Texts that lack clarity do not fully exploit the 
ideass they aim to present. As a consequence, the ideas may be misunderstood, 
orr fall into oblivion. 

Too increase a theory's rigor and precision, and to raise the discussion to a new 
level,, representing a theory in formal logic is an approved method (Suppes 1968: 
Kyburgg and E. 1968: Péli et al. 1994: Hannan 1997: Kamps and Polos 1999). 
Logicall  formalization does not. only facilitate evaluating the soundness of a theory, 
itt also forces to extract the theory's "core." to determine the domain to which 
thee theory applies, to disambiguate its concepts, and to specify the implicative 
structuree of its argument. 

Formalizingg a text containing theory in logic is a non-trivial affair. If repre-
sentingg natural language in formal logic were trivial, logic would not be needed at 
all;; natural language would provide1 sufficient, footing for evaluating arguments. 
Althoughh formalization is non-trivial, approaching it in a systematic manner may 
makee it easier. In the second chapter of this thesis, we present a systematic ap-
proachh to (logical) formalization of social science theories. 

Inn the third chapter, we show the use of our approach by formalizing a part of 
organizationall  ecology, i.e.. resource partitioning theory (Carroll 1985). in first-
orderr logic. We chose resource partitioning theory as the subject of a formaliza-
tionn attempt partly, because various other parts of organizational ecology have 
alreadyy been formalized in logic (Péli et al. 1994; Kamps and Masuch 1997: 
Pélii  and Masuch 1997: Bruggeman 1997b; Péli 1997; Hannan 1998). In terms 
off  explanatory and predictive power, organizational ecology is one of the most 
advancedd sociological theories. Previous logical formalizations have helped to re-
solvee ambiguities, explicate tacit assumptions, improve the theory's logic, increase1 

parsimony,, and infer new and unforeseen conclusions. Our attempt at formalizing 
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resourcee partitioning theory is part of a greater effort to formalize organizational 
ecology. . 

Wee chose resource partitioning theory out of socio-eeonomical interest as well. 
Thee theory explains a peculiar phenomenon observed in a number of highly con-
centratedd markets, i.e.. the sudden proliferation of small specialist firms. The 
particularr explanation provided by resource partitioning theory is novel and dif-
ferss from classical economics. These qualities make a thorough investigation of 
thee theory's explanatory argument valuable and interesting. 

Inn our view, the key concept in resource partitioning theory, as well as in re-
latedd theories, is competition. Chapter 4 of this thesis is entirely dedicated to 
aa conceptual analysis of competition. A conceptual analysis is part of the ratio-
nalnal reconstruct/ion of a theory. Rational reconstruction, that is, determining the 
meaningg of a theory's concepts ami the structure of its argument, is the most 
difficul tt part in formalizing a theory. If a rational reconstruction is carried out 
well,, the proper formalization, that is. the translation of the theory into a formal 
language,, is relatively simple. 

Thee value of a formalization attempt is not only in the construction of a sound 
andd consistent formal theory. It is also in the usefulness of the resulting theory 
ass an explanation for actual social phenomena. Therefore, in Chapter 5 of this 
thesis,, we validate the formalized resource partitioning theory empirically. 

Wit hh this thesis, we have the following general aims: 

1.. Developing heuristics for theory formalization. More specifically, developing 
aa systematic approach to (logical) formalization of social science theory that 
mayy help social scientists to come to a better understanding of the theories 
inn their field. 

2.. Applying formalization to social science theories, in particular to resource1 

partitioningg theory. 

3.. Clarifying social processes, in particular, competitive dynamics in the In-
ternett search engine industry. 

Overview w 

Thiss thesis is organized as follows: 

Chapterr 2. A Logical Toolkit for Theory (Re)construct ion 
Chapterr 2 presents a systematic 5-step approach to computer supported log-
icall  formalization, which is widely applicable to sociological theory and other 
declarativee discourse. Formalization increases rigor and precision of sociological 
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arguments.. As a consequence, the arguments become better accessible to critical 
investigation,, and the scientific debate is raised to a new level The approach 
iss demonstrated by applying it to a fragment of a theory from the sociological 
literature.. Chapter 2 is adapted from: Bruggeman and Vermeulen (2002). 

Chapterr 3 . The Logic of Organizational Markets: Thinking Through 
Resourcee Partit ioning Theory 
Resourcee partitioning theory claims that "Increasing concentration enhances the 
lif ee chances of specialist organizations." By means of our 5-step formalization ap-
proach,, we systematically think through this theory, specify implicit background 
assumptions,, sharpen concepts, and rigorously check the theory's logic. As a re-
sult,, we increase the theory's explanatory power, and claim— contrary to received 
op in ion- thatt under certain general conditions, "resource partitioning" and the 
proliferationn of specialists can take place independently of organizational mass 
andd relative size effects, size localized competition, diversifying consumer tastes, 
increasingg number of dimensions of the resource space, and changing niche widths. 
Ourr analysis furthermore shows that it is not concentration that enhances the life 
chancess of specialists, but economies of scale. We argue that the number of or-
ganizationss in the population increases—regardless of the incumbents1 sizes- -if 
scalee economies come to dominate. Chapter 3 is adapted from: Vermeulen and 
BruggemanBruggeman (2001). 

Chapterr 4. Compet i t ion in Industries 
Inn Chapter 4 we specify a network-representation of competition in industries. 
Thee representation consists of (1) a market network of relations between firms 
andd environmental resources, and (2) a competition network consisting of com-
petitivee relations between firms. In a competitive relation, we distinguish the 
relationn itself, the intensity of the relation, and the pressure that the relation 
imposess on the pertaining firms. By aggregating the competitive pressure ex-
ertedd by its competitors, we obtain a measure for the competitive pressure on a 
focall  firm. By aggregating the competitive pressure over all firms, we obtain a 
measuree for industry competition. In this way, we establish a formal connection 
betweenn competition on the micro level of individual firms, and competition at 
thee macro level of industries. The micro-macro connection facilitates the con-
nectionn between theories about the micro level, and those about the macro level 
off  competition. To demonstrate the benefits of our network-representation, we 
measuree competition at both the micro and the macro level, in the industry of 
Internett search engines. As an application of the model, we study the relation 
betweenn competition and firm size. 

Chapterr 5. Distr ibution of Compet i t ion in The Market of Internet 
Searchh Engines 
Chapterr 5 investigates differentiation processes in the emerging market of Internet 
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searchh engines from the perspective of organizational ecology. It uses the micro-
macroo link in competition, established in Chapter 4. to connect two previously 
unrelatedd fragments of organizational ecology, density dependence and resource 
partitioningg theory. We use the combined explanatory power of both theories 
inn an attempt to explain the emergence of Internet search engines. This emer-
gencee is characterized by processes of differentiation that are usually observed 
att later stages in a market. We empirically investigate competitive dynamics in 
thee search engines market from its inception in 1993 to 2000. We find no evi-
dencee of density dependent market dynamics, but we do find evidence for resource 
partitioning.. Furthermore, we find no evidence that market concentration and 
increasingg market dimensionality are related to differentiation. 


