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Network Analysis of Organizational Growth in the Information Technology Industry
Introduction

Surprisingly few researchers have investigated how network structures affect organizational growth in the information technology (IT) industry; an industry that has undergone dramatic expansion, contraction, and readjusting in the past five years. This research evaluates the network structures among the 200 most active IT companies from 1997 to the present. In this research, I will examine how the position of an organization within a network structure constrains or facilitates its growth in the IT industry—an industry in which partnerships and strategic alliances are crucial for survival. My research will contribute to the literature on organizations and network studies. In the following, I describe my research design, define the IT industry, explain the selection criteria for including organizations in the study, outline my research methods, show the significance of the project, and justify my funding request.

Defining the Industry


Bill Gates revealed in numerous interviews the two things that were crucial for his success in the Information Technology industry (IT): innovation and partnership. Without constant innovations, IT companies, especially software producers, die. But without strategic alliances and partnerships, innovations seldom happen. Indeed, it was the IT industry that experienced the most dramatic changes during the globalization of the world economy. These same industries, not surprisingly, are the most sensitive to economic cycles. After slumping during the economic recession in the early 1990s, they expanded rapidly during the mid- and late-1990s, only to contract again over the two years. My research investigates how network positions and strategic alliances among IT firms affect this economic growth and contraction process.

Researchers have long paid attention to the network evolution and strategic alliances among organizations in industries where innovation plays a vital role in their survival (See Knoke 2001; chap. 4 for a comprehensive review). In their most recent study, Hagedoorn and Schakenraad (1992) explained strategic partnership and the evolution of networks in computer companies during the 1980s and found leading corporations prevailed through extensive partnerships and alliances with other companies. Powell, Walter, and his associates studied biotechnology firms in the middle and late 1990s and found that innovation occurred in learning networks with other firms in the same network rather than within the firms themselves (Powell, Kenneth, Koput, and Smith-Doerr 1996; Powell, Kenneth, Koput, Smith-Doerr, and Owen-Smith 1999). Surprisingly, there is little research on IT firms’ strategic alliance and network evolutions. The exception is David Knoke’s ongoing Global Information Sector (GIS) project that broadly studies various aspects of network structures at an aggregate network level (Knoke, Yang, and Granados 2002). I worked with David Knoke on this project during graduate school.

My research builds on Knoke’s recent work on firms at the aggregate network level but I explore inter-organizational alliances at the level of the individual firm. I will focus on a set of IT organizations with the highest visibility and the most activity in developing alliances. My research will complement previous network studies on business firms. At the firm level, I will study the structural positions of individual firms -- centrality, connectivity, and closeness -- and investigate how these structural properties affect organizational growth in employment and revenue. Related studies in business firm growth rarely analyze the growth from the network perspective.  My preliminary analyses using Knoke’s GIS data reveals that network properties are significant predictors of firms’ expansion and business growth. My research will produce a data set that I can build on throughout my career at the University of Arkansas.
Identifying Organizations
What are IT companies? Companies such as Microsoft, Intel, IBM, and Computer Associates may quickly come to mind. Those companies will be included, but systematic selection of candidate organizations requires careful scrutiny and a clear standard.  For the proposed study, I plan to use North American Industry Classification System (NAICS), because it provides a clear definition of the information technology industry -- publishing, motion picture, sound recording, broadcasting, and telecommunications, information services, and data processing.    

Much information on the world’s largest corporations are available from online databases. These databases include: Fortune 500 Online Database (http://www.fortune.com/sitelets/datastore/index.html), Global 500 Online Data Store that shares storage with the Fortune 500, Hoovers Database for commercial companies (http://www.hoovers.com), and Dun and Bradstreet Company List (http://www.zapdata.com/), which supports the 1996 National Organizations Survey (Kalleberg, Knoke, Marsden 2001).  They commonly contain commercial information including employment history and revenue from 1989 to present, and many more company performance indicators. Those databases normally contain search engines that make company identification much easier. To select the most visible and active organizations in the IT industry, I will establish both a revenue and employment threshold to choose a set of 200 organizations.
Research Methods

  This project has two goals. First, I will examine the current network structure among the most active network organization players in the world’s IT industry. Second, I will investigate determinants of organizational growth from a network perspective. To achieve the first goal, researchers commonly apply two research methods: the ego-centered and the full-network method (Knoke and Kuklinski 1982; Wasserman and Faust 1994). In the ego-centered method, researchers interview respondents (commonly called “ego”) about their contacts (commonly called “alters”). The ego-centered research method produces information about egos and their relationships with alters, but they do not generate information about the network structure surrounding egos. Full-network studies focus not only on egos but also on their alters, collecting information from all players in the network. Thus, full network approaches produce structural information such as density, connectivity, and centrality that measures individual structural properties in a full network (Wasserman and Faust, 1994). My research will use the full network research method with network analysis software called UCINET (Borgatti, Everett, and Freeman 1999).  

Explaining organizational growth from a network perspective is my second goal, and I will use information from the first stage of the research ​‑‑ organizational network properties such as connectivity and centrality -- to empirically examine their relationship with organizational growth. Because the network structure of the information technology industry has undergone tremendous changes in recent years (Knoke, Yang, and Granados 2002), I hypothesize that the network structural properties will significantly explain variations in organizational growth in addition to traditional predictors such as age, nationality, and industry (Stuart 2000).     

The information on organizational performance, growth, and strategic alliance will come from various sources including E-databases such as Lexis Nexus Academic http://0-web.lexis-nexis.com.library.uark.edu/universe and Infotrac Onefile which captures most strategic alliances among IT corporations.  
Significance of this Project

First, there exists a large body of literature in management science and sociology on organizational growth.  However, little of this research investigates organizational growth from a network perspective. This is due, in large part, to a lack of network datasets on individual organizations and the fact that network analysis techniques have only recently been developed. My research will contribute to the work on organizational growth and network analyses, and I plan to publish two papers from this project in the next year. Second, I will create a database that contains information on organizational performance, growth, and network properties, as well as information on the entire network structure consisting of 200 IT companies that I can use throughout my career. Third and the most important, this research will form a foundation for funding supports from National Science Foundation. There is also funding for this type of work from the Ford and Luce Foundations. Many of the projects by the NSF Social Science Division study IT workers and organizations (http://www.nsf.gov/home/news/sbe.cfm). 
Justification of the Funding Usage

 I have years of research experience in network analysis on a similar project with David Knoke (Knoke, Yang, and Granados 2002), and I have already published a paper using simulation data from this project (Yang and Knoke 2001). I have the training and work experience necessary to do the project’s data collection and analysis.  Moreover, this project is a logical extension of my graduate training and previous research. I will use the $5000 summer research funding to purchase books, papers, and pay the membership fees for the databases. The $5000 support will also allow me to dedicate my entire summer to this project without distraction. The work (obtaining information on organizational economic growth over 10 years, capture strategic alliance among 200 organizations, and analyze the data) will require full-time research for at least three months. Finally, the $5000 stipend is essential for completion of this project and quickly moving into publication and external funding application stage. 
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