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The importance of network to study strategic 
collaborations
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Some basic network measures

Density → the proportion of existing relationships among all the possible ones 

g*(g-1)  for directed network and  [g*(g-1)]/2 for undirected network

Distance → how many steps the actor “i” should do to reach actor “j”? 

-geodesic path is exactly the path that any actor in the network must take to reach the others (another 

generic network node)

-Average distance: Given all possible pairs of nodes in the network, what is the measure of the average 

distance between nodes?

-Reachability: Are all nodes in the network reachable in some way from each other (regardless of path 

length)?

-Connectivity: How many nodes in the network would have to be removed for the node in question to no 

longer be able to reach the others?



Some basic network measures II

Degree centrality measures the number of ties possessed by an actor: the more ties she/he has with 

other nodes, the more central it will be in a network.

It can be measured on two levels:

At the level of the whole network: how many relationships in total exist in the network? How many outgoing 

from nodes? How many incoming?

At the level of the individual actor: How many relationships is the actor involved in? How many outgoing and 

how many incoming?



Some basic network measures II

Betwenness

This measure links centrality to the control and influence that actors are potentially able to exert on exchange 

and communication flows

-An actor is central in terms of betweenness if he/she is positioned on geodesics linking numerous 

actors in the reference population. 

The index thus expresses the attitude of control and can be used to measure the degree of influence an 

actor is able to exert in its relational topology of reference.

-Bearing in mind all the pairs of actors in the network, the more central an actor is, the more she/he is 

localised within pairs of relationships that develop in the network.



Some basic network measures – visual examples





Motivation

Quantify and qualify network importance and impact of alliances on the production of knowledge

Aim and research questions

Does the structure of an industry-level interfirm network influence the rate of knowledge creation among 

firms in the network? If so, what structural properties will enhance firm innovation?



Theoretical background and mechanisms
Alliances represent a conduit of knowledge circulation → variety of different knowledge elements and the 

scientific and engineering know-how. Relationships can occur directly between firms or indirectly (by means 

of other firms)

CLUSTERING

A proportion of a firm’s partners that are themselves directly linked to each other. Clustering 

increases the information transmission capacity of a network. 

Moreover the multiple pathways between firms also enhance the fidelity of the information received.

The  internal density of a cluster can increase the dissemination of alternative interpretations of problems

and solutions. An high degree of trust can be found and a common language can be promoted.

REACH

The size of the network and its average path lenght also impacts information diffusion and novel

recombination. The likelihood, speed and integrity of knowledge transfer between two firms are directly

related to the path lengh separating two firms. A firm that is connected to a large number of firms by a 

short average path can reach more information with less risk of distortion.



Theoretical background and mechanisms

The combination of clustering and reach enables a wide range of information to be exchanged and 

integrated rapidly, leading to a greater knowledge creation (a sort of multiplicative interaction).

Hypothesis. Firms participating in alliance networks that combine a high degree of clustering and 

reach will exhibit more knowledge creation than firms in networks that do not exhibit these 

characteristics



Methods – database building

The authors to test the HP use a large, unbalanced panel of U.S. firms for the period 1990-2000.

The panel includes all U.S. firms that were part of the alliance networks of 11 high-technology 

manufacturing industries: aerospace equipment; automotive bodies and parts; chemicals; computer and office equipment; 

household audiovisual equipment; medical equipment; petroleum refining and products; pharmaceuticals; semiconductors; 

telecommunications equipment  and measuring and controlling devices 

Industries selected because knowledge creation is a fundamental source of competitive advantage, alliances 

are actively used as tool to develop innovations, patents are widely used ad IP instruments.

To be included in the panel, each alliance should have at least one firm that was a member of the target 

industry.

Final db: 1,106 firms in 3,663 alliance. Many of the alliances included more that two participating firms, but 

because any type of alliance may provide a path for knowledge diffusion (even because the breadth of an 

alliance’s true activity is often much greater than what is formally reported 



Methods – methodology & variable selection

Methodology: Poisson regression because patents are non-negative integer variable

Dependent variable: to capture the knowledge creation of firms, the authors select patent (as external 

validated source of knowledge)

2 main independent variables (clustering and reach) and their interaction, 3 Firm level control variable, 4 

Industry level control variable

Model estimated in one year, two years and three years lag



Methods – main independent variables

Clustering : the percentage of a firm’s alliance that are also partnered with each other (localized pocket of 

dense connectivity ≠ global density). It is the weighted overall clustering coefficient that measures the 

proportion of triples for which transitivity hold. The factor of 3 ensures the fact that the values range between 

0 and 1 (each triangle implies 3 connected triples)

Reach: average distance weighted network. It considers number of firms that can be reached by any path 

from a given firm and path length it takes to reach them. “n” represent the number of nodes and “d” the 

minimum distance from a focal node “i” to a partner “j”



Methods –control variables
Firm

• Pre-sample patents: the sum of patents obtained by the firm 5 years before the studied period

• Betweenness centrality: Does a more central position in the network may support the knowledge 

generation process

• Local efficiency: how much does  the firm’s local network influence knowledge generation? it captures 

the extent to which a firm’s partners are nonredundant, indicating eventually the presence of non 

structural holes

Industry 

• Network density

• Centralization: highly centralized networks are those in which all ties tun through one or a few nodes 

• Industry R&D intensity: to control for the differences in the emphasis on and costs. It considers annual 

R&D expenditures in each firms 

• Proportion of alliances for R&D, technology transfer or licensing



Descriptive statistics



Descriptive statistics



Results



implications
High information capacity and diversity of information together facilitate innovation production

Possible limitations for generalization of results :

• Duration of alliances 

• Attributes/properties of the network are not addressed 

• Different nature of tacit and explicit knowledge

• Results could be limitated to industries that use frequently alliances as a strategic tool


