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ABSTRACT 
 
 

Innovation	traditionally	takes	place	within	an	organization's	boundaries	and	with	selected	

partners.	This	Chandlerian	approach	is	rooted	in	transaction	costs,	organizational	

boundaries,	and	information	challenges.	Information	processing,	storage,	and	

communication	costs	have	been	an	important	constraint	on	innovation	and	a	reason	why	

innovation	takes	place	inside	the	organization.	However,	exponential	technological	

progress	is	dramatically	decreasing	information	constraints,	and	in	many	contexts,	

information	costs	are	approaching	zero.	We	discuss	how	reduced	information	costs	enable	

organizations	to	engage	communities	of	developers,	professionals,	and	users	for	core	

innovative	activities,	frequently	through	platforms,	ecosystems,	and	incorporating	user	

innovation.	We	suggest	that	when	information	constraints	drop	dramatically,	and	the	locus	

of	innovation	shifts	to	the	larger	community,	there	are	profound	challenges	to	the	received	

theory	of	the	firm	and	to	theories	of	organization	and	innovation.	Specifically,	we	consider	

how	shifts	in	information	costs	affect	organizational	boundaries,	business	models,	

interdependence,	leadership,	identity,	search,	and	intellectual	property.	  

 
 
 
 
Keywords:  Managing Innovation, Information Costs, Information Constraints, Communities, 
Organization Boundaries, Technological Progress, Platforms and Ecosystems, User Innovation
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“Modern business enterprise is easily defined… it has two specific characteristics: it contains 
many distinct operating units and it is managed by a hierarchy of salaried executives.” 
(Chandler, 1977: 1) 
 
 
“What	characterizes	the	networked	information	economy	is	that	decentralized	individual	
action—specifically,	new	and	important	cooperative	and	coordinate	action	…—plays	a	much	
greater	role	than	it	did….	The	declining	price	of	computation,	communication,	and	storage	
have,	as	a	practical	matter,	placed	the	material	means	of	information	and	cultural	production	
in	the	hands	of	a	significant	fraction	of	the	world’s	population.”	(Benkler,	2006:	3)	
 
 
 

INTRODUCTION 

 Information is expensive to process, store, and communicate. At least, that has been the 

prevailing assumption for centuries and one upon which most of our organizational theories rely. 

Because information was hard to gather and process, firms emerged as hierarchical and control-

based organizations (Chandler, 1962). Leaders developed strategies to compensate for the 

difficulties of obtaining and processing data.  Business models were built with the underlying 

assumption that information costs were high (e.g., Tushman & Nadler, 1978). However, with the 

exponential growth in information processing, storage, and communication abilities, this is all 

changing. Information costs are rapidly approaching zero, and the constraints associated with 

them are disappearing. Organizations now have the ability to engage with communities in 

unprecedented ways. This decrease in information processing costs has a decentralizing impact 

on the locus of innovation and, in turn, how organizations manage their innovation processes.  

Companies as traditionally internally focused as General Electric are adopting practices 

that challenge their traditional patterns. In the summer of 2013, GE launched two online 3D 

printing contests, which they referred to as quests, inviting entrepreneurs and organizations to 

submit new designs for aircraft engine brackets and advanced materials production capabilities 
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(General	Electric	Company,	2013). Institutional logics (Friedland & Alford, 1991; Thornton & 

Ocasio, 1999; Thornton, Ocasio, & Lounsbury, 2012) revolving around Chandler’s (1962) 

hierarchy and control-centric management that have prevailed in firms such as GE are being 

challenged by new logics centered on openness, sharing, and external engagement (Benkler, 

2006).1 While recognizing that new doors are opening as information flows more freely than 

ever before, incumbent organizations are grappling with how and under what conditions to 

address these new logics.  

Adopting these new logics, through engaging more deeply with communities, has 

substantive implications for how firms organize and innovate. As we see with GE’s call for 

inputs related to design and production capabilities, the locus of innovation for incumbent firms 

has begun to move from entirely within the firm to communities beyond their full control. 

Evidence of this shift, and the tension it is creating, can also be seen as firms engage with 

labor/task marketplaces (e.g., oDesk, eLance, and TopCoder), developer ecosystems (e.g., 

Apple’s App Store), and user generated contributions (e.g., open source software and user review 

websites). All three of these community engagements allow for reductions and blurring of firm 

boundaries and call into question what the firm does and what resources it owns. As we discuss 

throughout this chapter, this tension between a Chandlerian logic and a more open and 

community-centric logic calls into question many of the assumptions underlying the strategic and 

organizational research that has been treated as foundational wisdom in management scholarship. 

																																																								
1 Throughout this chapter we adopt the definition of institutional logics put forth by Thornton 
and Ocasio (1999: 804) as the “socially constructed, historical pattern of material practices, 
assumptions, values, beliefs, and rules by which individuals produce and reproduce their material 
subsistence, organize time and space, and provide meaning to their social reality.” This definition 
embraces both the material and symbolic and encompasses both formal and informal rules for 
decision makers. 
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To explore the implications of these phenomena, we start by discussing information 

processing, storage, and communication and note dramatic increases in capabilities coupled with 

substantial decreases in costs.  Recognizing that cost reductions have enabled wide engagement 

with external communities, we present a typology of communities, emphasizing those enabled by 

information cost reduction: labor marketplaces, developer ecosystems, and user generated 

contributions. Engagement with these communities involves parties outside the firm heavily 

participating in or influencing innovative processes and product offerings managed by the firm.   

We then consider how information costs approaching zero and engagement with external 

communities affect firm organization and strategy.  We investigate what happens with respect to 

firm boundaries, business models, interdependence, leadership, identity, search, and intellectual 

property when firms engage with communities for capabilities core to their innovative processes. 

Before concluding, we explore the impact of these organizational and strategic shifts on 

innovative processes of firms. Utilizing the classic evolutionary process model of variation, 

selection, and retention, we identify ways in which engagement with communities shapes the 

path of innovation at each step of the process. We suggest that when information constraints drop 

dramatically and the locus of innovation shifts to the larger community, there are profound 

challenges to the received theory of the firm and to theories of organizations and innovation. We 

conclude with thoughts for how these changes present opportunities for research on innovation. 

 

INFORMATION CONSTRAINTS REDUCTION 

Just over 50 years ago, in 1961, the IBM 1301 disk drive, which could store 28MB of 

information, cost $115,500 (almost $900,000 in 2013 dollars)2. Today, in late-2013, HP Cloud 

																																																								
2 http://www-03.ibm.com/ibm/history/exhibits/storage/storage_1301.html, visited June 5, 2013. 
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offers 500 GB (500,000 MB) of storage, almost 18,000 times the capacity, for free.3 This 

massive drop in price for information storage costs is representative of the reduction in 

information costs in general.  

Together, information processing, storage and communication represent the three primary 

components of information usage. Costs for these three components represent important 

constraints on how information can be used to drive innovation (Maskell, 2000). As engineers, 

scientists, and others involved in technology development continue to push the boundaries of 

their craft, and thus increase technological efficiency, they generate exponential growth rates and 

price decreases for all three of these components. Recent assessments estimate that information 

processing capabilities grow at an annual rate of 58%, information storage capabilities grow at a 

23% annual rate, and capacity for information communication grows at 28% per year (Hilbert & 

López, 2011).  

While the costs for information usage may be dropping, not everyone is able to take full 

advantage of this reduction. First, usage of many free services is predicated on access to 

computing devices and infrastructure. In many parts of the United States and the world, 

disadvantaged populations have limited access to such devices and infrastructure due to the 

“digital divide” (Greenstein & Prince, 2007; Norris, 2001; Warschauer, 2003). Second, while we 

present examples where information costs have dropped to zero, these are frequently only at 

scales useful for individuals or very small firms (e.g., Google Drive’s free storage is only 15GB; 

they offer larger capacities for a fee to larger enterprises). Although costs for larger firms have 

also dropped dramatically, large-scale information operations can still be expensive. Third, while 

the costs of the three primary components of information usage may be approaching zero, there 

																																																								
3 The 500 GB of free storage is valid for 90 days. https://www.hpcloud.com/free-trial, retrieved 
June 5, 2013. 
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are many complementary assets that are required to fully capture the business value of the 

information. For example, as firms gather more data from their customers, they require more 

data scientists to manage the data and extract useful insights from it. Likewise, electricity costs 

for running and cooling massive data warehouses have started to affect firm bottom lines 

(Koomey, 2008). We keep these three caveats in mind as we explore how the capacity for 

information processing, storage, and communication has been increasing exponentially leading 

to declining prices that are rapidly approaching (and in some cases are already) zero. 

 

Information Processing 

Information processing refers to the ability of a device to take information and perform 

calculations using it. In the computerized world, this is frequently measured by the speed of a 

central processing unit (CPU), which is correlated with the number of transistors that can fit in a 

given space on a computer chip. Moore’s Law (Moore, 1965) predicts that the number of 

transistors on a chip will double every 18-24 months. This leads to exponential growth and an 

associated reduction in cost per calculation that has continued from 1971 to the present. While 

some have predicted that Moore’s law is not sustainable in the long run due to the size of 

transistors approaching the molecular level (Latif, 2013; Merritt, 2013), new computing methods 

including multi-core chips, DNA computing, and quantum computing4 should allow for Moore’s 

law to hold from the perspective of how many calculations can be done per second.  

The impact of such sustained growth is often underestimated because it is exponential. 

Many estimate that information processing power is passing an inflection point in its exponential 

																																																								
4 Multi-core chips contain more than one central processing unit that run in parallel. DNA 
computing utilizes the self-assembling nature of DNA to craft problems as half-strands of DNA, 
which are solved by the matching pieces of DNA. Quantum computing takes advantage of 
qubits, which are bits of information that can exist as both a zero and a one at the same time. 
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growth, described by Ray Kurzweil (1999) as entering the second half of the chessboard5; we are 

entering a period where the increases in processing speeds will occur in a manner never 

imagined before (Brynjolfsson & McAfee, 2011). The effects of this exponential growth can 

already be seen as a modern day cell phone has more processing power than all of NASA had in 

1969 when man landed on the moon (Kaku, 2012). Likewise, in less than ten years, the 

processing power of a multi-million dollar military supercomputer in 1997 could be found in the 

Sony PlayStation 3 gaming console, released in 2006 for $500 (Kaku, 2012). 

With this exponential growth in processing power has come a dramatic drop in price for a 

set amount of power. For example, in 1996, the best personal computers could obtain about 1 

MIPS/$ (Koh & Magee, 2006), while today, the best personal computers can obtain about 176 

MIPS/$6. (See Figure 1). Further, although these prices reflect the cost for cutting-edge 

performance, it is possible to obtain lower levels of performance for free when utilizing cloud 

computing services7. For example, Amazon Web Services EC2 provides free processing power 

for one year that runs at approximately 1,933 MIPS and Hewlett-Packard Cloud provides free 

																																																								
5 Indian lore tells the story of an Indian king who loved chess so much that he offers the inventor 
of the game any prize he desires. The inventor asks for one grain of rice on the first square of the 
board, two on the second, four on the third, doubling the amount for each of the 64 squares on 
the board. While the amount of rice on the first half of the chessboard is large, it is within the 
realm of feasible. However, the amount of rice on the second half is more than all of the rice in 
the world. 
6 Calculated based on the Intel Core i7-3960X, which runs at 177,730 MIPS and can be 
purchased from TigerDirect.com for $1009 as of June 11, 2013. 
7	While	there	are	many	definitions	of	cloud	computing,	we	utilize	a	fairly	broad	definition	
and	consider	cloud	computing	to	be	the use of computer servers and services that are hosted by 
a third party and are accessed via the Internet. One key feature of most commonly used cloud 
computing platforms, including Amazon Web Services (AWS) and Google Drive, is the ability 
for a firm to utilize more computing power, storage, and bandwidth on demand, without needing 
to buy and install servers within the firm.	
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processing power for 90 days that runs at approximately 4,545 MIPS.8 Although today’s cutting-

edge processing power is by no means free, the processing power that was cutting-edge for a 

personal computer approximately 10 years ago is now offered for free via cloud computing.  

----------------------- 
Figure 1 about here 
----------------------- 

Information Storage 

The costs of information storage have also dropped dramatically. For many years, disk 

drives have been a common object of study for management scholars due to the constant 

technological disruptions (e.g., Chesbrough, 2003a; Christensen, 1993; Christensen, 2006). 

These disruptions drove an exponential growth pattern similar to that of Moore’s Law for 

transistors. Although each generation of users frequently wonders “how will I possibly use up all 

that disk space”, they always do, as technologies evolve and enable people to create increasing 

amounts of information that needs to be stored. Indeed, industry approximations estimate that by 

2010, the amount of information created between the beginning of civilization and 2003 (five 

exabytes9) was being created every two days.10 This rapid increase of information storage 

allowed for the progression from text as the only practically digitizable information to pictures 

and eventually video that is storable at a reasonable cost. This increased storage has led to 

websites such as YouTube, to which users upload 72 hours of video per minute.11  

																																																								
8 Amazon Web Services free package information obtained from http://aws.amazon.com/free/ on 
June 5, 2013. HP Cloud free package information obtained from https://www.hpcloud.com/free-
trial on June 5, 2013. MIPS calculations for both obtained from 
http://insights.wired.com/profiles/blogs/all-clouds-are-not-created-equal-2x-cpu-performance-at-
nearly-the on June 5, 2013. 
9 An exabyte is 1018 bytes, or one billion gigabytes. 
10 Google CEO Eric Schmidt addressing the Techonomy conference, August 6, 2010. 
11 Upload statistic retrieved from http://www.youtube.com/yt/press/statistics.html on June 5, 
2013. 
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Not only has information storage space increased, but the portability of this storage has 

also grown. Magnetic tapes were followed by magnetic disks, optical disks and flash memory. 

The latter now allows for up to one terabyte12 of information to be carried on a device the size of 

a person’s thumb. Flash memory has been an important innovation that enabled the portable 

device revolution that has led to the large-scale production and adoption of smartphones and 

tablets. Such massive amounts of storage have led to a “save everything” mentality at both the 

individual and firm levels.  

Combined with increases in processing power, this ability, and thus propensity, to save 

everything has led to the big data or data analytics phenomenon13 that is revolutionizing the way 

companies do business as they gain the ability to better understand their consumers. Although 

basic data analytic capabilities have existed for many years, it is only through the emergence of 

cheap information storage that organizations can now save and analyze enough data to 	produce 

deeper and more nuanced analyses of customer behavior for use in prediction, market 

segmentation, etc. 

As with information processing power, the growth in information storage space has also 

led to a decline in the cost of storage. For example, in 2000, the cost of hard disk storage was 

about 140 MB/$ (Koh & Magee, 2006), while today, storage on an external hard drive costs 

about 22,073 MB/$14 (See Figure 2). Further, although the largest storage devices are not free, 

there are a number of storage options that are free. 1GB thumb drives have become so cheap that 

																																																								
12 A terabyte is 1,000 gigabytes or 1012 bytes. 
13 While there are many definitions of big data and data analytics, Gartner (2013) defines big 
data as “high-volume, high-velocity and high-variety information assets that demand cost-
effective, innovative forms of information processing for enhanced insight and decision 
making.” 
14 Calculated based on the Seagate Backup Plus 4TB External Desktop Drive, which can be 
purchased from TigerDirect.com for $190 as of June 11, 2013. 
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they are regularly given out for free. More impressively, coupling gains in storage capacity with 

the increases in information communication power, discussed below, has allowed for extremely 

cheap, and even free, storage via the Internet. For example, Google Drive offers 15GB of free 

storage, Box offers 50GB of free storage, and HP Cloud offers 500 GB of free storage for 90 

days. A 500 GB disk drive cost $150 five years ago and $50 today, but the same storage space 

can now be obtained through the cloud for free. These impacts on processing and storage bring 

down information constraints for large incumbent firms, and similarly reduce information costs 

to essentially zero for new entrants.  

----------------------- 
Figure 2 about here 
----------------------- 

Information Communication 

Information communication is the ability to move bits of data from one place to another, 

frequently from storage to processing and back. We consider this to encompass both machines 

communicating with each other as well as people communicating with each other via these 

machines. Further, while communication costs within a computer system are certainly one aspect 

of information communication, we focus primarily on the size of the communication channels 

that move information from one device to another, namely bandwidth. The ability to move 

digital bits from one system to another has long relied on existing telecommunications channels, 

starting with phone lines, moving to cable lines, and more recently, fiber optic lines. Wireless 

data communication has also relied on existing channels, namely radio and cellular. In both the 

wired and wireless domains, bandwidth has grown exponentially since the invention of the 

telegraph and radio in the 1800’s (Koh & Magee, 2006). This increase in communication 

capabilities is what allowed for the creation of the Internet and its growth into a communication 

channel accounting for 8% of all retail products sold in the United States (Anderson, Reitsma, 
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Evans & Jaddou, 2011). Even since the invention of the pre-cursors to the Internet in the 1960’s, 

bandwidth has increased rapidly. For example, in 1984, the fastest speed modem available to a 

home user was 300 bits per second (bps), while in 2010 it was 31 Mbps, an increase of 100,000 

times in just over 25 years (Nielsen, 2010). As shown by Hilbert and López (2011), this growth, 

while exponential, is slower than the speed of exponential growth in processing power.  

As with information processing and storage, information communication’s exponential 

growth has been accompanied by a rapid decline in price. Industry assessments estimate that the 

price per Mbps for Internet transit has dropped from $1,200 in 1998 down to $5 in 2010 (Norton, 

2010) (See Figure 3). However, since the mid-1990’s when America Online (AOL) mailed 

floppy discs giving consumers free access to the Internet for a limited time, there have been 

avenues for free access to the Internet. Today, Google Fiber, which boasts maximum speeds of 1 

Gbps, offers a free connection to the Internet with download speeds limited to 5 Mbps.15  

It is important to note that while such cheap bandwidth is readily available in many areas 

of the United States, in many other areas it is very difficult to get access to high speed Internet, 

creating what many have called the “digital divide” (Greenstein & Prince, 2007; Norris, 2001; 

Warschauer, 2003). Further, even in areas where the decreases in cost have not yet produced 

wider accessibility for broadband, cheaper communications allow for innovations such as the 

delivery of agriculture market prices via text message to farmers in developing nations (Jensen, 

2007; Aker, 2010). Around the world, this reduction in information communication costs has had 

an impact, allowing skilled workers from emerging economies to have access to developed 

markets via platforms like oDesk, eLance, and TopCoder. Further, through the rise of massive 

open online courses (MOOCs), the reduction in information communication costs has allowed 

																																																								
15 Although the monthly fee is $0, there is a one time installation fee of $300. Information 
retrieved from https://support.google.com/fiber/answer/2476912 on June 6, 2013. 
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anyone with an Internet connection to gain access to high quality education in a vast array of 

fields. Finally, we note that while some bandwidth may be free, 5 Mbps is not nearly enough to 

allow a large business to operate effectively, and they therefore must still pay for access, even if 

the fees are much less than only a few years ago.  

----------------------- 
Figure 3 about here 
----------------------- 

 
Together, the reduction in costs of information processing, storage, and communication 

have led to more products that leverage modular technologies and standardized interfaces, 

greater engagement by consumers and other end users, and wide scale availability of enormous 

computing power and comprehensive databases.  This, coupled with the increased ability to 

collaborate and coordinate across large distances, has produced wide ranging effects on the way 

firms create and leverage innovations as well as on fundamental organizational processes.  

 

ENGAGING COMMUNITIES 

Firms engage with many types of communities including customers, suppliers, partners, 

and complementors. One way to visualize the scale of these engagements is through the triangle 

shown in Figure 4. At the top are a small number of strategic alliances. For large technology 

firms, these may be multi-dimensional technology, service, and licensing relationships with other 

large firms. This type of alliance will be custom-negotiated usually involving senior members of 

the executive team, and possibly including the CEO. A firm will likely not have more than ten-

to-twenty relationships of this type that are strategic in nature.  Microsoft’s relationship with 

Intel is an example of this type of alliance. 
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----------------------- 
Figure 4 about here 
----------------------- 

The next set of relationships is more tactical, but still involves custom negotiations on a 

case-by-case basis. A relationship in this category is one where a firm licenses a technology that 

it integrates into a product. A large firm might have tens of these, but probably will not have 

hundreds. These relationships are usually managed by business development professionals 

trained to work with inter-firm relationships (see the alliance literature e.g., Gulati, 1998, 2007; 

Rothaermel, 2001). A mobile phone provider’s relationship with a speech recognition technology 

provider such as Nuance is an example of this type of alliance (Nuance, 2013). 

Beyond these custom-negotiated relationships are community engagements enabled by 

reductions in information costs. We focus on the bottom three sections of the triangle because 

these include the types of engagements accelerating as a result of the increase in information 

processing capabilities and information costs going to zero.  These categories of engagement are: 

1) the advent of external labor and task markets, 2) the rise of developer ecosystems, and 3) the 

growing prevalence of user generated contributions. Considering labor marketplaces, we 

examine how firms engage with parties beyond their legal control to accomplish tasks they 

previously would have performed internally. With developer ecosystems, we look at how 

complementary firms provide value to end-users. With user generated contributions, we consider 

how firms engage users to contribute value. Organizations that use labor marketplaces might 

have many interactions with individual external workers all contributing to a project. Firms with 

developer ecosystems may have hundreds, thousands, or potentially over a million developer 

relationships. Firms that interact with users could have millions of contact points. In Table I, we 

summarize how engaging labor, developers, and users changes with and without information 

constraints. 
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Reductions in information processing, storage, and communication costs make these 

relationships not only feasible, but also attractive, though they need to be managed in an entirely 

different way than those in the top two sections of the triangle. Institutional logics that revolve 

around openness and sharing become essential, but they differ from the prevailing logics of 

hierarchy and control. Firms need to grapple with how to manage these multiple logics as they 

cope with an array of complex community engagements. These interactions create challenges 

(e.g., contrasting logics, more user input than a firm can easily process) and opportunities (e.g., 

introducing benefits from entities beyond those directly controlled by the firm). Studying these 

phenomena may prompt us to think differently about innovation, organizations, and our classic 

theories that explain them. Innovation is no longer occurring primarily within a firm, but rather 

organizations now engage with others who also innovate in ways that improve the organization’s 

products, experiences, and value. These interactions result in new behaviors to create, capture, 

and select innovations, and introduce new managerial challenges.  

 

Labor Marketplaces 

 Labor marketplaces, also known as task marketplaces, refer to multi-sided platform-

based businesses that allow firms and individuals that have specific tasks to find people to 

accomplish those tasks. Tasks posted on the most popular of these platforms (e.g., oDesk, 

eLance, and TopCoder) include everything from website design to language translation and 

marketing. Sometimes also referred to as “the Human Cloud,” and considered the next 

generation of outsourcing after IT and offshore outsourcing, these marketplaces comprise an 

ecosystem of platforms linking virtual workers with employers who hire them on an as needed 

basis. The recent rise of these platforms is substantial, with growth in global revenue of 53% for 
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2010 and 74% for 2011 (Kaganer, Carmel, Hirscheim, & Olsen, 2013). Addressing some original 

concerns about transparency, quality control, and coordination in these labor relationships, these 

marketplaces have mechanisms to allow hiring managers to monitor contractors’ work as well as 

standardized contracts and dispute resolution services (Needleman, 2010). Task platforms allow 

a firm to rely on external parties for much of its labor supply in a way that was previously not 

possible before information technologies enabled the collaboration and communication feasible 

today. As we discuss in the next section, this reliance on external labor has important 

implications for organizational and strategic decisions. 

 

Developer Ecosystems 

Technology developments enable firms to deploy goods that are increasingly modular 

with open interfaces allowing independent entities to contribute to end products (Baldwin & 

Clark, 2000). While many firms design and develop self-contained products that provide a 

complete user experience, increasingly more products require after-market applications or 

accessories to deliver full value (Adner, 2012). In using the labor marketplaces we discuss 

above, firms engage external parties directly and hire resources to further their missions. In 

contrast, with developer ecosystems, firms enable external parties (developers) to create 

complementary products (apps or accessories) that customers acquire either directly from the 

external parties or through a marketplace.   

Prevalent examples of firms with developer ecosystems are those that offer smartphones, 

tablets, and other devices where users customize products with apps and accessories. Beyond 

consumer products, this same phenomenon exists in other industries such as medical diagnostic 

devices. Welch Allyn traditionally provided integrated systems to doctors’ offices and hospitals 
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allowing medical practitioners to measure blood pressure, temperature, etc.  Today, it offers a 

platform system where doctors and hospitals can use add-on modules and apps, provided by 

other firms (Welch Allyn, 2011; Welch Allyn, 2013).   

The widespread availability of apps is driven by underlying reductions in information 

costs. Firms are able to leverage today’s ease of processing and communication to open 

interfaces to their products providing application programming interfaces (APIs) and software 

development kits (SDKs), and encouraging other firms to contribute to their products. 

Consumers are able to easily download apps to improve products they purchase, and market 

evidence indicates they are doing so in large numbers. In May 2013, Apple announced that 50 

billion apps had been downloaded from its App Store which offer over 850,000 apps in 155 

countries for a suite of iPhone, iPad, and iPod Touch products (Apple, 2013). In Facebook’s 

second quarter 2013 earnings release, to benefit its 1.15 billion monthly active users, it 

announced that “there have now been over 100,000 apps built …” (Facebook, 2013). 

Complementary firms (such as application developers) are able and incentivized to develop these 

apps because they have easy access to product information through developer websites and ease 

of distribution through app stores and other means. Enticed by the prospects of serving enormous 

markets, and equipped with enabling technologies and documentation, developers invest in 

creating apps and accessories for other firms’ products. Firms and their complementary 

developers and accessory providers need to employ institutional logics consistent with operating 

in a world that is highly open and decentralized with significant sharing and interdependence.  

 

User Generated Contributions 
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As the drastic reduction in information costs has made it easier to engage an ecosystem of 

developers, it has also made it easier for organizations to connect with the users of their products 

and services. In explaining this phenomenon, Benkler (2006: 5) highlights “the rise of effective, 

large-scale cooperative efforts—peer production of information, knowledge, and culture.” 

Indeed, in some cases, such as open source software, users have become the entirety of the 

organization developing the product. In these cases, no longer do the creative contributors reside 

inside an organization. Rather, they exist in a loosely affiliated community with its own set of 

operating procedures and norms that have developed to govern behaviors (O’Mahony & Ferraro, 

2007; Shah, 2006). 

Many open source software projects started within an organization and then were taken 

over by a group of users after the code base was opened. For example, Apache, began as a 

federally funded research project and is now a fully open source project that runs more than 50% 

of websites on the Internet (Greenstein & Nagle, 2014). In a survey of large organizations, 50 

percent of respondents said they utilize open source in their business and another 28 percent said 

they are considering using it (Trapasso & Vujanic, 2010).  

While these types of open source software projects exist in an entirely community-based 

self-governing organizational form (Benkler, 2006), in more traditional firms there are increasing 

examples where user generated contributions provide firms with free inputs. For example, user 

generated product and service reviews on Amazon, TripAdvisor, and Yelp help drive sales and 

profits of reviewed firms and products (Duan, Gu, & Whinston, 2008; Liu, 2006; Luca, 2011). 

Further, companies such as Threadless rely on users for idea generation and selection (designing 

products and determining which products are most likely to be successful in the market) 
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(Lakhani & Kanji, 2008). All of these activities (open source software, user generated reviews, 

and user idea generation and selection) are enabled by the reduction in information costs.  

As environmental conditions related to information costs transition, and all three types of 

community engagement increase, sharply inconsistent logics emerge within incumbent firms. 

They need to balance operating in their traditional internally focused mode with an approach that 

is more externally oriented and inclusive, which challenges their established logics. Table I 

summarizes how these three types of communities (labor, developers, and users) change as the 

environments in which they operate move from a world where information is constrained to one 

in which information constraints are essentially non-existent.  

----------------------- 
Table I. about here 
----------------------- 

 
ORGANIZATIONAL AND STRATEGIC IMPLICATIONS 

 
 

Organizations that flourished during the industrial age focused their energy on managing 

physical assets. The constraints they battled related to physical goods, production challenges, and 

employment issues. In contrast, starting around fifteen years ago and evident even more so 

today, firms leverage sophisticated information technologies to manage their resources and 

pursue product development. They reach beyond traditional organizations and interact with 

individuals, firms, and communities to create offerings integrating contributions from a variety 

of sources. They undergo structural transitions to operate in a networked information economy 

characterized by decentralized action by individuals cooperating and coordinating through 

distributed non-propriety non-market strategies (Benkler, 2006).   

The effects of this new economy span organizational and institutional levels. As these 

firms engage beyond their boundaries, they outgrow the strategies, business models, and 
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organizational processes theorists have been studying for decades and challenge their 

institutional logics. While previously they managed based on a Chandlerian logic emphasizing 

hierarchy and control (Chandler,1977; Thornton & Ocasio, 1999), successful firms today balance 

multiple logics that incorporate peer production, information sharing, data access, common and 

free goods, etc. As they modify their institutional logics in response to new strategies and 

organizational transitions (Gawer & Phillips, 2013), they undergo institutional work, which 

Lawrence and Suddaby (2006: 215) define as, “the purposive action of individuals and 

organizations aimed at creating, maintaining and disrupting institutions.”  

 Take, for example, R&D, an institutionalized category with well-understood meaning 

and value in society beyond the work it encompasses (Meyer & Rowan, 1977). As information 

constraints decrease, categories of activities change in terms of work processes and symbols and 

myths that surround them creating challenges for institutionalized rules. For example, where 

R&D used to be performed almost entirely by professionals employed within a firm, it can now 

be a joint activity spanning internal experts and external contributors.  

 In the context of increased community engagement and enhanced roles for user 

contributions, institutional entrepreneurs (Battilana, Leca, & Boxenbaum, 2009; Greenwood & 

Suddaby, 2006; Maguire, Hardy, & Lawrence, 2004) are increasingly found outside traditional 

boundaries of firms. One example is social networks, which were originally a means for students 

to connect with each other and now have evolved to, among other things, a primary venue for 

sharing photographs as well as a useful setting for firms to garner insights into customer 

sentiment (Nagle, 2013). This change was largely driven by user innovators, rather than 

members of existing firms. 
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 Another example is the evolving role of quality assurance (QA) departments. In the 

days of mainframe computing, a QA department would be responsible for extensive testing of 

mainframe software before release. Today, users provide immediate feedback to software firms, 

so the role of QA professionals includes developing and managing mechanisms to collect and 

manage quality-related feedback from users. At the extreme, in community-centric peer 

production contexts such as Wikipedia, the QA role has been entirely shifted to the community 

(Piskorski & Gorbatai, 2013) further challenging institutionalized norms. 

Because these phenomena are relatively new, there remain a variety of perspectives in the 

scholarly literature of topics either central to our discussion or closely related.16 These include 

organizational openness (Boudreau, 2010; Chesbrough, 2003b), community engagement 

(Lakhani, Lifshitz-Assaf, & Tushman, 2013; O’Mahony & Lakhani, 2011), user innovation 

(Lakhani & Von Hippel, 2003; von Hippel, 2009), networked economies (Benkler, 2006; 

Castells, 1996), and other related topics such as multi-sided markets (Hagiu & Spulber, 2013; 

Parker & Van Alstyne, 2005), and social media (Piskorski, 2013). Regardless of where one falls 

on the spectrum of views related to these topics, and to which version of openness or community 

engagement one subscribes, they all clearly have organizational implications. These include the 

effects on firm boundaries, strategy and new business models, interdependence and community 

engagement, leadership, identity, search, and intellectual property. Table II shows how these 

organizational and strategic characteristics vary as information processing, storage, and 

communication become virtually free. We elaborate further on these topics below. 

----------------------- 
Table II about here 
----------------------- 

																																																								
16 For a broad overview of the technology and innovation management literature, see Altman, 
Nagle, & Tushman, 2013. 
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Boundaries 
 

The concept of firm boundaries and what is considered inside versus outside the control 

of a firm (March & Simon, 1958; Pfeffer & Salancik, 1978; Thompson, 1967) is challenged as 

information constraints decrease and firms become more community-centric (Gulati, Puranam, & 

Tushman, 2012; Lakhani, et al., 2013). Gulati, et al. (2012: 573) introduces the notion of meta-

organizations comprised of “networks of firms or individuals not bound by authority based on 

employment relationships, but characterized by a system-level goal.” They develop a typology 

based on degrees of stratification and permeability of boundaries. These organization types, all 

of which bring together autonomous entities into an inter-connected system, are largely enabled 

because information costs are so modest. Researchers have also explored the porosity of 

boundaries under various circumstances (Santos & Eisenhardt, 2005), and alliance researchers 

such as Dyer and Singh (1998) have considered the strategic value of relationships between 

alliance partners and networks. Yet, there remains substantial opportunity for research that 

considers the effects on organization boundaries as information constraints approach zero and 

community engagement becomes more prevalent.  

A reliance on external labor leads to a weakening of firm boundaries. Task marketplaces 

reduce an organization’s need to hire internal employees by providing a marketplace with 

standardized contract terms and efficient matching of tasks to task performers. The matching 

mechanisms allow task performers to very clearly showcase their skills and portfolios of past 

projects, while also allowing organizations to concretely define tasks they need completed 

(Kaganer, et al., 2013). Standardized contracts are designed to let two parties negotiate price, 

time for completion, and task details, while covering issues such as intellectual property and task 

monitoring in a consistent way. These aspects of task platforms allow organizations to limit 
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coordination and contracting costs, and, in turn, use markets, instead of hierarchies, to execute 

tasks (Coase, 1937; Jensen & Meckling, 1976; Thompson, 1967; Williamson, 1975).  

For organizations engaging with task marketplaces, the two primary risks are projects not 

being completed (failure) and intellectual property (IP) leaks (Kaganer, et al., 2013). However, 

the scale of these marketplaces makes it possible for organizations to engage in redundant 

projects, which decreases failure risk. Further, task performer reputations are publicly available, 

incentivizing performers to complete projects that garner good feedback from their employers. 

To manage IP concerns, organizations employ multiple strategies such as breaking tasks into 

small enough sub-units that any individual contributor does not have enough information to 

make a leak valuable. Further, the high volume of individual task performers participating in 

labor marketplaces results in competition, which allows organizations to seek qualified 

individuals, test their services, and easily contract with a different person if the first is 

unsatisfactory. This reduces the importance of hold-up problems (Klein, Crawford, & Alchian, 

1978) because organizations contract with individual contractor employees rather than hiring an 

outsourcing organization. Thus, organizations have the ability to fire underperforming 

individuals on a discrete basis rather than having to negotiate with and potentially end a more 

comprehensive relationship with an outsourcing firm (Hart & Moore, 1990).  

Activities enabled by reductions in information constraints and broader engagement with 

communities of complementors and developers also allow for a reduction in the need for vertical 

and horizontal integration, and thus organization size. Transaction cost economics (TCE) 

maintains that firms come into existence when the costs of a transaction in the market are higher 

than the costs of performing the same transaction within a firm (Coase 1937; Williamson 1981). 

However, when user generated contributions are freely supplied, costs of transactions are 
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essentially zero, and therefore, it is no longer logical to have these activities located within a 

firm. For example, because the creative agency Victors and Spoils relies on crowdsourcing to 

develop advertising campaigns, it does not need to employ as many creative designers as a 

traditional firm. Although it has long been known that firm boundaries shrink as information 

technology (Malone, Yates, & Benjamin, 1987; Brynjolfsson, Malone, Gurbaxani, & Kambil, 

1994; Hitt, 1999) and the Internet (Afuah, 2003) reduce information costs and associated 

transaction costs, few studies have considered what happens to organizations when information 

costs, and thus transaction costs, essentially vanish.  

Cloud computing similarly leads to potential reduction in firm boundaries by decreasing 

information costs and allowing organizations to rely on external parties for critical needs, for 

example a powerful set of IT tools for innovation. By allowing organizations to rapidly scale 

their computing needs, cloud computing greatly reduces risks associated with purchasing large 

and expensive servers. Traditionally, such risk reduction is an important reason for firms to 

conduct activities internally (Chandler, 1962), but the use of cloud computing allows an 

organization to offload this risk to a third-party who can pool demand from other organizations 

(Simchi-Levi. Kaminsky, & Simchi-Levi, 1999).  

 

Strategy and New Business Models 

As organizations leverage more free and open assets (e.g., open source software, user 

reviews and ideas), it becomes less clear what assets an organization needs to own and how it 

differentiates itself from competitors. When information constraints were high, these assets were 

expensive to produce and user inputs were essentially impossible to capture. Now, these goods 

are widely available, and organizations can leverage them to accomplish their goals. However, 
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organizations also need to re-think their basis of competitive differentiation. Perhaps the 

knowledge and strategy for utilizing such free and open assets become the most important assets 

of, and perhaps the only assets truly owned by, an organization (Teece, 2007). Consequently, an 

organization’s most valuable assets, the knowledge and information within the organization 

(Arrow, 1975; Teece, 1982) and the mechanisms through which this knowledge is processed 

(Tushman & Nadler, 1978), will become the largest avenues for sustainable competitive 

advantage.  

Taking advantage of these new assets and modes of competition requires the adoption of 

new strategies and business models and/or the modification of more traditional ones 

(Chesbrough & Appleyard, 2007; Dahlander & Gann, 2010). With information costs decreasing, 

community engagement increasing, and new opportunities related to opening and expanding 

boundaries, organizations need to supplement existing business models with new approaches that 

capture the creativity and inventiveness of external innovators, such as those we discuss above 

related to developer ecosystems, labor marketplaces, and user contributions. Entrepreneurship 

also provides a business approach that by its nature leverages scarce resources and thus thrives as 

information costs decrease and more resources become available with much less investment. 

Within large organizations, the entrepreneurial model can be mimicked through corporate 

entrepreneurship, where small groups within organizations can enable mature incumbent 

organizations to explore new innovative areas while continuing to exploit existing capabilities 

(Bresnahan, Greenstein, & Henderson, 2011).   

Another business model enabled by inexpensive information capabilities is the rise of the 

“solopreneur,” individual entrepreneurs who can build entire companies without ever hiring 

internal employees. Solopreneurs, such as AllergyEats and SociallyActive, no longer need to 
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acquire large amounts of capital to buy servers and IT support, formerly an important barrier to 

entry; rather they rely on cloud computing. Further, solopreneurs with expertise in a specific area 

can utilize labor marketplaces to perform functions that previously would have required entire 

departments. Website design, marketing, and even sales can all be contracted out to external 

parties via task marketplaces. Additionally, these types of organizations engage their users as 

sources of content and direction. Although solopreneurs have existed throughout history, drastic 

reductions in information costs are allowing them to have a broader impact that helps them 

compete with larger established organizations by focusing on their core competencies (Prahalad 

& Hamel, 1990) in highly specialized entrepreneurial ventures.  

 

Interdependence and Community Engagement 

The Internet and peer production processes function as effectively as they do because of 

adoption of new technical and organizational architectures combining contributions from diverse 

providers (Benkler, 2006). These architectures have as a defining characteristic their ability to 

deal with interdependencies among modular components. As Internet-based technologies 

become more pervasive throughout core business processes, incumbent organizations and 

institutions will continue to adopt new institutional logics consistent with the new processes 

(Thornton, et al., 2012). As these organizations participate more broadly in peer-production 

processes, contribute to sharing communities, and generally engage in more modern forms of 

community interaction, they will need to develop organizational processes that embrace 

interdependence and community engagement. 

Coordination and integration are challenges organizations face as a result of this 

increased interdependence and more complex logics. Okhuysen and Bechky (2009) address these 
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topics and consider the creation of integrative conditions for coordination such as accountability, 

predictability, and common understanding. In ecosystems incorporating community engagement, 

the conditions for accountability are sometimes unclear. For example, when a platform owner 

decides to upgrade technologies it is unclear if the platform owner is responsible for maintaining 

backwards compatibility to protect all developers, and for how long it would need to do so.  

Also, to what extent platform owners need to provide predictable technology roadmaps is also 

debatable. To leverage reduced information constraints, and build and maintain a developer 

ecosystem, an organization needs to focus on the questions associated with these coordination 

mechanisms (Adner, 2012). 

Interdependencies vary depending on the type of entity with which the focal organization 

is engaging. Organizations have interdependencies with suppliers with whom they contract 

directly (e.g., cloud computing and IT service providers). Organizations also have 

interdependencies with complementors. Both types of interdependencies, ones with suppliers and 

with complementors, have significant implications for organizations related to how they consider 

and manage firm boundaries (March & Simon, 1958; Pfeffer & Salancik, 1978; Santos & 

Eisenhardt, 2005; Thompson, 1967). And, both increase as information constraints decrease and 

organizations engage with communities more broadly.  

Complementor interdependencies are becoming more frequent and complex as product 

design, development, and deployment are evolving, and particularly as more modularized 

products are introduced into the world, with open interfaces ready for additions by other 

organizations (Baldwin & Clark, 2000). While formerly product development efforts were 

primarily internal, or through a network of closely affiliated suppliers and strategic alliance 

partners, when organizations build and engage with communities, now the product experience is 



28	
 

 
	

developed in conjunction with organizations operating outside the organization’s legal and 

economic boundaries. The central organization may exert control in terms of regulating 

distribution of products through app store requirements or branding programs (such as Apple’s 

“Made for iPhone” logo), but complementors act and innovate independently. An example of 

complementors’ actions influencing a central organization is privacy breaches by Facebook 

application developers (Steel & Fowler, 2010). Developers disclosed users’ personally 

identifiable information (PII). Users were infuriated with Facebook. In fact, Facebook was not 

releasing data; app developers were releasing information after users opted in to using apps. 

However, the perception was Facebook was releasing user information. Facebook was harmed 

by actions of complementors they did not control.  

With lower information constraints, organizations are enabled to develop and grow 

ecosystems and encourage communities, consisting of either organizations or individuals, to 

invest on their behalf. An example is a smartphone maker encouraging app developers and 

accessory providers to create products that work with its particular smartphones. This creates 

interdependencies between the phone maker and app and accessory providers with both 

dependent upon each other for business success. The smartphone provider needs apps and 

accessories to be available for its product to be attractive to consumers. The app and accessory 

providers need the smartphone provider to make available sufficient advance information so they 

can create compelling complementary products. Additionally app and accessory providers must 

address the risk that smartphone providers might introduce new models rendering existing apps 

and accessories obsolete. The app or accessory organization has no control over a situation that 

could potentially lead to significant negative  impact such as high inventory scrap costs. 
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Interdependence among various members of an ecosystem leads to risks also being 

shared. From the perspective of the focal organization, there is a diversification of risk to 

developers or accessory providers. From the vantage point of an app developer or accessory 

provider participating in an ecosystem there is risk associated with decisions the focal 

organization might make to the detriment of the accessory provider. However, these risks are 

usually justified by great benefits that also exist from potential growth of the overall market.  

  

Leadership 

As information costs dramatically decrease and organizations engage more actively and 

comprehensively with communities of all types, leaders are faced with new challenges and new 

leadership styles emerge. Roles transition from directing work in a traditional hierarchy 

(Chandler, 1977) to sourcing and organizing contributions in a more interdependent loose 

affiliation of communities. This is true for interactions within incumbent organizations 

(managing employees), outside the organization (managing suppliers and complementors), and 

in the newer community-based organizational forms. As Benkler (2006: 67) explains relative to 

the large scale Linux operating system development process, “… a certain kind of meritocratic 

hierarchy is clearly present. However, it is a hierarchy that is very different in style, practical 

implementation, and organizational role than that of the manager in the firm.”  

Because of increased access to information, leaders no longer can use asymmetries of 

information as a significant source of control. Herbert Simon (1945; 1997) outlined 

considerations related to the creation of an administrative organization and highlighted the notion 

of influencing staff members (beyond just directing them). This is even more relevant when staff 

members have the same or better access to information and information processing as managers. 
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Similarly, in a context where user generated contributions play a significant role in product 

development and brand management, leaders need not only to influence staff members but also 

those in the community who contribute work, reviews, and other resources to projects. 

Leaders also need to manage and orchestrate interactions with ecosystem members, and 

the form of management cannot be one of traditional hierarchy and control because the members 

are independent entities outside the organization. Instead, leaders need to use incentives and 

persuasion, frequently referred to as “developer evangelism” by practitioners in this arena, to 

convince developers to invest in their products. Developer conferences, websites, tools, and 

cross-promotions are all means that leaders can use to influence developers to invest their 

valuable resources on behalf of their organization as they expand their search beyond their 

boundaries (Rosenkopf & Nerkar, 2001).  

Illustrating the importance of engaging individuals, Samsung has long had a developer 

program where developers can obtain product information on-line and attend local conferences. 

But, they recently hosted a worldwide developer conference in October 2013 

(samsungdevcon.com, 8/2/13). The conference website invited participants to, “Engage with 

industry leaders; Collaborate with fellow developers; Learn about new Samsung tools and SDKs; 

Create what’s next” (samsungdevcon.com, 8/2/2013). This highlights the importance that 

Samsung’s leadership is placing both on building relationships with ecosystem members and also 

the role they need to play fostering community interactions among ecosystem members. 

Beyond considering influence and persuasion, Simon’s (1945; 1997: 199) notion of an 

administrator as one who satisfices, choosing actions that are satisfactory or “good enough” is 

worth re-considering when inputs are from large external communities. To what extent do 

administrators need to satisfice when the solutions from which they are choosing come from 
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external communities widely diverse in functional expertise, geography, motivations, and 

experiences? No longer are managers bound by inputs solely from their own employees and 

close partners, but rather may be able to get closer to the economic model of maximizing 

decision-making when search extends beyond the boundaries of their firm to large scale 

communities.  

 Furthermore, top management team operations and roles (Finkelstein & Hambrick, 

1996) may be affected by changes as a result of decreasing information constraints . Just as 

individuals might be affected by shifts in relative importance of roles when firm boundaries shift 

and interdependence increases, so too might dynamics within top management teams change. For 

example, as developer communities become increasingly important, the roles of team members 

who create and nurture these communities might also increase in importance. However, in a 

management team where product development professionals have traditionally held sway, 

shifting power to business development staff might be a difficult transition for a leadership team. 

Additionally, the openness associated with more community engagement may introduce top 

management team challenges related to managing paradoxes and contradictions as leaders aim to 

protect traditional proprietary advantages while embracing creative innovative inputs from 

external parties (Smith & Tushman, 2005). 

Across the organization as well, shifts to broader outside community engagement, 

sharing, and openness may introduce challenges related to roles and functional responsibilities. 

In the past, the primary engagement with external communities was largely restricted to 

particular staff members, such as customer service personnel. Now, in cases where sharing with 

outside parties becomes important, other functional areas (such as product development 
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engineering) might need to learn to interact more directly with external parties and process their 

inputs (e.g., suggestions from users).  

Monitoring costs, a central topic in the TCE discourse (Williamson, 1981) and related to 

agency and leadership, also vary in the context of interdependent communities. While one might 

initially think that monitoring costs can increase as the number of developers on an app store 

increases. In fact through network effects, the more popular an app store becomes with an 

increasing number of apps, the larger a community of users it develops, and that community then 

contributes reviews to the marketplace, which serve as a form of monitoring. In practice, a 

conglomeration of developers monitors all the individual developers. Therefore, not only does 

lack of information constraints allow for production of complementary goods by parties outside 

the organization, it also allows for monitoring and quality control of these goods for free by 

users. Leaders may no longer need to manage organizations of individuals monitoring inputs, but 

rather organizations of individuals nurturing and managing the community that monitors inputs.  

  

Identity 

Organizational identity research encompasses both an internal perception of 

organizational identity (Albert & Whetten, 1985) and an external conception, which is 

sometimes referred to as an organization’s image (Dutton & Dukerich, 1991). As information 

constraints decrease, and the locus of innovation moves outside the organization, both internal 

and external conceptions of organizational identity may be challenged. With respect to internal 

organizational identity, as an organization transitions from creating innovations entirely 

internally to sourcing and selecting innovations externally, it may change from considering itself 

to be primarily a research-based organization to one that delivers innovative product experiences 
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regardless of where they are sourced. This may lead to changes in which functions have the most 

power in an organization, potentially shifting the power base from engineers to business 

development professionals or vice versa, depending on the nature of the organization.  

Relative to external identity, an organization may change from presenting itself as 

primarily a technology-led product organization to a services-based one. It may move from 

having an organizational identity centered on the organization alone to one that encompasses 

both the organization and its related communities (e.g., its developer ecosystem). In both cases, 

the organization’s identity may be threatened and undergo a transition as a result of transitions 

prompted by technological changes (Tripsas, 2009). 

Identity spans levels of analysis considering both individuals and organizations (Gioia, 

1998). Both of these identity types may shift as organizations transform, and the two may 

influence each other (Fiol, 2002). How employees identify with their organization and with their 

professions are likely to be challenged as the locus of innovation moves outside the organization. 

When much of the innovation included in an organization’s product offering is being sourced 

externally, do employees have the same level of pride in their organization? As engineers 

transition from considering themselves creators of innovations to evaluators of others’ 

innovations is there also a potential threat to their professional identities (Ibarra, 1999; Lifshitz-

Assaf, 2013)? Must organizations hire people with different profiles when the roles of people 

within R&D include much greater levels of interactions with external communities? Professional 

identities are increasingly associated with engaging external communities, sourcing, and 

selecting creative outputs rather than with internal development and creativity when an 

organization is more focused on external engagement. Both individual and organizational 

identities provide powerful lenses through which we can study these changes. Further, 
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organizational identity research could likely benefit from examples that link changes associated 

with information constraints reduction, such as product to platform transitions, with identity 

transitions (Altman & Tripsas, 2015).  

 

Search 

Search and decision-making (Cyert & March, 1963) are relevant topics to re-consider 

with respect to organizations and communities in the context of minimal information constraints. 

A fundamental underpinning of rational choice theory is that there is a cost associated with 

gathering better information. In Simon’s (1955: 112) behavioral model of limited rational choice, 

Simon ties these costs to aspiration levels of individuals and then builds his argument on the idea 

that a “behaving organism does not in general know these costs” and thus cannot be fully rational 

in its decision-making. In the world of social media, users employ tags, “like” buttons, and 

hashtags to signify their approval (or disapproval) of content.17 Through these mechanisms, they 

self-organize into communities supporting particular ideas. These freely created groups exist and 

are searchable by entities looking for trends and insights into popular culture. When we have free 

contributions, such as user reviews, etc., costs associated with searching for better information 

are greatly reduced.18 This reduction in constraints, therefore, enables individuals to 

																																																								
17 Tags are keywords included in the metadata of text that make it easier to search. Like buttons 
are a small button that allows a user to indicate that they approve or agree with an action or 
statement by another user. Hashtags are the # symbol followed by a keyword or phrase within a 
block of text to allow for easier searching and grouping. 
18	We recognize these reviews can potentially be manipulated by the organization or individual 
of focus, and thus must be monitored. Nonetheless, these reviews are having sizable impacts 
across business models and industries, and thus are relevant to this discussion.	
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meaningfully operate in less boundedly rational ways and thereby adopt a classic welfare-

maximizing approach to decision making.19  

At an organizational level, absorptive capacity is understood to characterize an 

organization’sability to exploit external knowledge as a function of an organization’sprior related 

knowledge and is dependent upon the structure of communication between the organization and 

its environment (Cohen & Levinthal, 1990). In a world of free contributions from individuals and 

self-organized groups, it is not clear if the gatekeeper and boundary spanning roles in traditional 

R&D organizations (Allen, 1977; Tushman, 1977), that are important for absorptive capacity, 

maintain the same functions or possibly morph into more of a curatorial or distributor role 

managing inputs from the community at large. While community contributions increase 

alternatives available to managers and introduce new complexity into the search process, on 

balance these changes present an enormous opportunity for leaders to make better decisions from 

better alternatives.  

 At an organizational level related to search, innovative organizations continually strive 

to balance the challenges and trade-offs of exploiting existing knowledge while exploring new 

opportunities (March, 1991). Within product development particularly, search behavior varies in 

terms of both how organizations re-use existing knowledge and how widely they look for new 

knowledge (Katila & Ahuja, 2002). User generated contributions can apply both in modes of 

exploitation and exploration. In the exploitation mode, user generated contributions can extend 

the reach of an existing product through localization efforts. A specific example of this is when 

organizations enable users to localize products for particular markets and then capture these 

localizations for the benefits of other users, as Facebook does when it relies on users to translate 

																																																								
19	We	acknowledge	also	that	we	are	assuming	individuals	can	easily	process	information	
without	bias,	but	believe	this	is	a	reasonable	enough	assumption	to	make	this	point. 
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its site into non-English languages. User generated contributions, and developer interactions, 

offer even greater opportunities in an exploration mode because they dramatically increase the 

available search area. When an organization casts a wide net for user contributions and developer 

applications, it dramatically increases its ability to explore new alternatives. If managed 

properly, these contributions allow the organization to gain important insights into how products 

are used. Further, engaging with users and developers leads to products that better satisfy the 

needs of users and are therefore more widely adopted. 

 

Intellectual Property 

Decreased information constraints, greater engagement with communities, and a shifting 

locus of innovation lead to strategic considerations regarding how organizations manage 

intellectual property (IP). When innovation, and the accompanying invention, was conducted 

entirely within the boundaries of an organization, the situation was relatively straightforward. 

Organizations protected intellectual property through legal mechanisms such as patents, 

trademarks, copyrights, trade secrets, etc. When they engaged in inter-organization collaboration, 

they executed appropriate licensing contracts to document ownership and usage rights of the IP 

created during that relationship.  

Organizations, individuals and groups of users all need to understand intellectual property 

considerations in a world where organizations regularly solicit inputs, and then incorporate these 

contributions, into product offerings (Harhoff, Henkel, & von Hippel, 2003). Beyond 

determining who owns outputs (which is a challenge), organizations need to be concerned about 

verifying ownership of inputs. When a user leaves a suggestion on a feedback forum and the 

organization integrates that suggestion into the next version of a product, does the user have any 
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ownership rights? And, how can the organization be certain that the user did not steal that idea 

and its implementation from someone else and thus whether the user has the rights to contribute 

it in the first place? Similarly, when open source software is used to develop proprietary software 

(for example Mac OS X is based on the open source BSD Unix kernel), one must carefully 

consider how that particular open source license is framed (O’Mahony, 2003). Further, when 

cloud computing resources are used to develop important innovations, clear ownership 

agreements with the cloud provider must be in place. The full scope of strategic implications and 

considerations related to IP in a world of external resources, app developers, and user generated 

contributions are well beyond the purview of this chapter. However, it is clear that increases in 

processing capabilities and reduction in information constraints create novel and complex 

challenges for intellectual property attorneys and the leaders and individuals with whom they 

work. They can even call into question the utility of intellectual property laws for spurring 

innovation (Benkler, 2006; Jaffe & Lerner, 2004). 

 
In summary, while many of the traditional organizational and strategic theories do not 

necessarily fail as information costs approach zero, several of the assumptions that underlie these 

theories may no longer apply. Therefore, in all of the areas discussed above (firm boundaries, 

strategy and new business models, interdependence and community engagement, leadership, 

identity, search, and intellectual property), research is required to understand how organizations 

shift their strategic visions to account for the reduction in information constraints. However these 

shifts occur, it is clear that the process of innovation will be seriously altered. 

 

IMPACT ON INNOVATION 
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Scholars often use evolutionary process models, incorporating variation, selection, and 

retention, as lenses through which to view innovation (Campbell, 1960; O’Reilly & Tushman, 

2008; Staw, 1990). We employ this framework to help better understand how the reduction of 

information constraints affects innovation. Variation is the process through which individuals, 

organizations, communities, and institutions take existing problems and explore potential 

solutions through a process of experimentation (Tushman & O’Reilly, 1996). In a world without 

information constraints, the locus of this innovative process shifts from within organizations to 

encompassing organizations, individuals, and communities. Selection is the process through 

which competing alternatives are evaluated and the dominant solution is chosen and brought to 

market. Finally, although the classic evolutionary view of retention is that of a hereditary process 

of distributing the selected attributes to the next generation, we instead use the term to mean 

retention and adoption by the community of users (or potential users). In all three of these stages, 

dramatic reductions in information processing, storage, and communication costs allow 

individuals and communities to be more engaged in the innovation process than previously 

possible. 

 

Variation 

In contexts both with and without information constraints, the process of variation is a 

key driver of innovation. While the first movers create the variation via new innovations, all 

other organizations must react to the variation. Both must manage the variation as it inevitably 

affects the status quo. During the variation stage organizations conduct research and 

development by searching the existing solution space for a problem, use innovation tools to 

experiment with possible new solutions, and are open to complementary innovations that add 
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value to the original innovation. However, as we move towards a world without information 

constraints, all of these activities require more engagement with communities and in some cases 

may be conducted by communities. Individuals are capable of performing many of these 

activities on their own when they are armed with the tools enabled by reductions in information 

constraints.  

Previously, most R&D was conducted within an organization that perhaps engaged a few 

select partners in their innovative efforts. Now, platforms such as TopCoder and InnoCentive 

allow organizations, and even complex government agencies such as NASA, to focus their 

efforts on defining problems that are then opened to the community to help generate possible 

solutions (Lifshitz-Assaf, 2013). This allows organizations to seek inputs from individuals based 

in diverse disciplines who can engage in out-of-the-box thinking (i.e., a biologist may have the 

solution to a physics problem).   

Powerful new tools, such as cloud computing, allow individual innovators to create 

solutions that previously could only have been developed within an organization with vast 

resources. These same tools also allow all innovators (organizations, individuals, and 

communities) to conduct faster experimentation where fully detailed prototypes are not 

necessary to gain accurate measurements of how a product will function or be adopted in the real 

world. Web-based communication tools including email, mobile phones, sharing sites, etc. (all 

sometimes gathered under the term “social media”) are also making it much easier for groups to 

quickly form and grow, and for new types of groups to gather. As Shirky (2008: 20) explained in 

his popular book on self-organization, “we are living in the middle of a remarkable increase in 

our ability to share, to cooperate with one another, and to take collective action, all outside the 



40	
 

 
	

framework of traditional institutions and organizations,” all of which leads to production of 

knowledge that organizations can employ in their innovation efforts.  

With information constraints dramatically reduced, organizations are changing how they 

leverage creativity of entities outside their organizations and engender ever greater levels of 

variation. Open and distributed innovation research provides insights into how organizations 

manage some of these engagements (Baldwin & von Hippel, 2011; von Hippel, 2009). In related 

work, the burgeoning literature on multi-sided platform-based businesses and ecosystems 

provides guidance for how organizations leverage complementors to increase the value of their 

offerings (Adner & Kapoor, 2010; Eisenmann, Parker, & Van Alstyne, 2011; Zhu & Iansiti, 

2012). While there are numerous types of multi-sided platform business models, they all enable 

interactions between two or more types of customers (e.g., buyers and sellers) interacting in a 

market (Hagiu & Wright, 2013). Transitioning to this business model may enable increased 

variation and better innovative outcomes, yet may also create new challenges for organizations.   

 

Selection 

After going through the variation process, where firms either create or react to a new 

innovation, an innovating entity must select which version of an innovative solution it wants to 

bring to market (Lakhani, et al., 2013). However, without information constraints, the 

organization can engage with external communities to gain important feedback on what is most 

likely to be successful. For example, when a traditional clothing retailer, such as The Gap, must 

decide which designs to mass manufacture and release to the public, the decision is frequently 

made by the management hierarchy, with input from consumers, if any exists, filtered via a 

marketing or market research organization using tools such as focus groups. However, when a 



41	
 

 
	

firm such as Threadless desires to launch a new product, it has the user community vote directly 

on competing designs. In this manner, Threadless already has a good sense for a product’s 

potential consumer acceptance and demand before it manufactures the product. Organizations no 

longer need to rely primarily on traditional market research techniques like focus groups; they 

can engage a large subset of the user community to experiment with reactions to products before 

making final selections. 

Similar to the variation process, engaging communities outside an organization during the 

selection process allows for heterogeneous perspectives to be sampled before a decision is made. 

This gives experts in fields outside an organization’s core competencies the ability to identify 

potential challenges to retention the organization did not consider. These can be professional 

experts, as in the case where a biologist may answer a physics-based problem on a competition 

website, but they can also be amateurs who have become “experts” with particular products. This 

often occurs with user generated reviews where end user customers contribute to e-commerce 

websites through posting product reviews with other customers voting on the level of helpfulness 

of the comment. In one recent instance, one of the authors received a catalog from a mail-order 

firm highlighting the top 10 rated products on the firm’s website and offered discounts on those 

goods. The firm was engaging users to select products on which the firm offered a promotional 

discount through its catalog, which blended the traditionally uni-directional world of mail order 

catalog merchandising with the digital world of customer ranking and ratings. 

 

Retention (By Communities) 

For an innovation to survive, the innovator must ensure that it is retained, diffused, and 

adopted by the community. The reduction of information constraints has important implications 
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for the diffusion of innovations, which has been an important topic of economic inquiry for many 

years (see Griliches, 1957 and Rogers, 1962 for early examples, and Geroski, 2000 for an 

overview). The reduction of information constraints speeds communication about new 

innovations, but this means organizations have less room for error in early versions of products. 

Big data and data analytics, enabled by major information cost reductions (e.g., to zero), allow 

organizations to mine their existing customers’ behaviors to better identify potential early 

adopters of new products which can greatly improve the speed with which an innovation 

diffuses. However, this also causes an organization to increase its engagement with customers 

after they purchase the product. In many instances with today’s online products, the first thing 

users do when they start to engage with a product is create an account with the organization 

selling the product. This establishes a link between the organization and the user that represents 

an ongoing relationship, enabling the user to provide feedback to the organization that can be 

integrated into the innovation process, increasing the value of the innovation to the users. 

 Further, application marketplaces (e.g., Apple App Store and the Facebook App Center) 

have large captive audiences that developers want to reach. By using cloud hosting services (e.g., 

Heroku and Amazon Web Services), which integrate seamlessly with the marketplaces, 

developers are able to quickly and widely distribute applications to an audience well beyond 

what they could reach without such services. Additionally, utilizing cloud computing to host 

innovative applications allows organizations to experiment and update products without 

requiring users to download a new version after every update. 

Importantly, the world without information constraints not only allows for more rapid 

diffusion of information and physical goods, but it also allows for some physical goods to diffuse 

as rapidly as information goods via the invention of 3D printing. 3D printing enables individuals 
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to send digital files of goods rather than sending actual physical goods. Receivers can then print 

their own versions of a physical good from files they have received. Sending digital information 

that represents a physical good is much easier (and less expensive) than sending actual goods.  

 
 

FUTURE DIRECTIONS AND RESEARCH OPPORTUNITIES 
 

During the time we were writing this chapter, we sometimes encountered situations where we 

found ourselves thinking, “This is it! This is what we are writing about! This is innovating in a 

world without information constraints. This is an organization acting differently because 

information is essentially free.” An example occurred while researching incumbent organizations 

engaging with communities. One of the authors found GE’s open innovation call for 

participation and thought it was well executed, so tweeted the link with reference to the source.20 

Within 15 minutes, much to our surprise, GE tweeted back. That interchange represents exactly 

the type of organizational change examined herein. A decade ago, this type of interchange could 

never have happened. In addition to the technological constraints, there were organizational 

ones, particularly for big hierarchical control-centric organizations. Before GE, or any large 

organization, distributed text publicly, it would need to go through an onerous approval loop. 

Today, embracing new tools and approaches enabled by reduced information constraints, GE has 

changed how it engages with the world and is publicly posting multiple tweets per hour chatting 

with consumers and potential innovators.  

In this chapter, we explored implications of information processing, storage, and 

communication costs approaching zero. We showed that reduction of these costs allows 

organizations to engage with communities of developers, laborers, and users, and that this 

																																																								
20 “Tweeted” in this context refers to posting an update on the twitter.com website to a 
community of followers.  
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engagement leads to shifts in fundamental assumptions of traditional organizational theory. In 

turn, these organizational shifts lead to new innovation methods. What we see with the simple 

social media interchange above, and the phenomena from which it derived, is the instantiation of 

these shifts. 

The changes described herein lead to opportunities for theoretical and empirical research. 

From a theoretical standpoint, the existing assumptions that many fundamental organizational 

theories are built upon may no longer be accurate portrayals of a world without information 

constraints. While the theories may still be valid, there are open questions as to which remain 

relevant in the modern world. From an empirical standpoint, it is logical to focus on changes to 

existing business models and development of entirely new ones. Mature organizations are 

struggling with new levels of interdependency and complexity as they share and engage more 

broadly, and struggle to manage multiple logics simultaneously. Entrepreneurial organizations 

are emerging with entirely new approaches to managing and innovation. These organizations and 

institutions are undergoing significant transitions, at multiple levels of analysis, which neither 

practitioners nor scholars fully understand.  

Quantitative and qualitative research methods should be employed to improve our 

knowledge of these phenomena and their theoretical implications. We see a wealth of research 

questions related to these studies. In particular, the value of free contributions by users also 

deserves further research. Is this value accounted for in productivity and growth measurement? 

Do organizations that utilize such free inputs have higher rates of return than their competitors? 

What drives users to contribute such free labor?  When traditionally product-centric 

organizations transition to platform-based marketplaces leveraging today’s environment with de 

minimis information constraints, what are the organizational and strategic ramifications? To 
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what extent is organizational identity involved in these types of transitions? Can it help with the 

transition or is it always a hindrance? How do organizations that participate in another 

organization’s ecosystem balance their need to differentiate with the requirements of compliance 

when they are part of a community? These questions stem from the observation that we are 

living in a world where information is no longer expensive to process, store, or communicate 

opening a world of innovation opportunities for individuals, organizations, and institutions.
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Figure 1 – MIPS per US Dollar Over Time (Source: Koh & Magee, 2006)21 
 
 
 

 
Figure 2 – Megabits per US Dollar Over Time (Source: Koh & Magee, 2006) 
 
 
 

																																																								
21	We	gratefully	acknowledge	permission	from	the	authors	to	use	figures	1,	2,	and	3.	
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Figure 3 – Bandwidth per Cable Length per US Dollar (Source: Koh & Magee 2006) 
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Figure	4:		Typology	of	Communities	
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Table I:  Engaging with Communities With and Without Information Constraints  
 
 With Information Constraints Without Information 

Constraints 
Labor  All internal to the firm, or 

specialized contracting 
through temp agencies 
and contractors 

 Long term engagements 
and large scale projects 

 Difficult performance 
quality control and 
monitoring 

 Labor marketplaces 
 

 
 

 Micro jobs enabled 
 

 Community rating schemes

Developers  Organization to developer 
contracting 

 Select few high 
maintenance relationships 
between organizations 
and developers 

 Significant IP 
considerations and 
negotiations 
 
 
 

 Example projects include 
embedded applications 
(“pre-loads”) executed by 
engineering teams 

 User to developer 
contracting 

 Many arm’s length 
developer relationships 
governed by simple click 
through licenses 

 IP licensing scheme 
tailored to enable  
engagement with high 
volume of organizations 
(e.g., automated websites 
for contracts) 

 Example projects include 
App Store applications 
(“post-loads”) 

Users  Users engage almost 
exclusively through 
customer service 
representatives 
 
 

 Inputs are primarily 
customer complaints or 
repair requests 
 

 External inputs are 
avoided 
 

 Users provide inputs across 
functional organizations 
(e.g. to engineering and 
marketing) contributing to 
full design process 

 Inputs include product 
design suggestions, 
manufacturing ideas, etc. 
 

 External inputs are 
embraced as a valuable 
part of product design and 
delivery 
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Table II:  Organizational and Strategic Characteristics With and Without Information Constraints  
	
 With Information Constraints Without Information Constraints 

Boundaries   More employees inside organization 
because less expensive to include within 
the organization than to contract 
externally 

 Difficult to find appropriate person for 
job 
 

 Hold-up problems exist because 
individuals with specific skills have 
power over the organization 

 Organizations contract with firms 
providing services, rather than with 
individuals, thus difficult to fire 
underperforming individuals outside 
organization boundaries 

 Vertical and horizontal integration 
attractive strategic alternatives because 
market costs tend to be expensive. 

 Organizations incur costs and risks 
associated with internal computing 
assets for innovation 

 Fewer employees within organization 
because easy to contract with external 
employees when organization needs 
more human resources 

 Easy to find appropriate person in the 
community thus coordination costs 
decrease with matching efficiencies 

 Hold-up problems reduced because 
there is efficient marketplace with large 
supply of highly skilled people 

 Organization to individual contracts are 
the norm, so it is easy to fire a 
temporary individual 

 
 

 Vertical and horizontal integration less 
attractive strategic alternatives because 
market transactions are less expensive 

 Organizations can pool risk and costs 
associated with computing by using 
cloud computing 
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Strategy and 
New Business 
Models 

 Organizations own or tightly contract 
for the assets they need 

 Digital goods (e.g., software) are 
expensive to produce, and user inputs 
are virtually impossible to capture 
 

 Differentiation is straightforward when 
resources are unique to the organization 

 Strength of organization resides in 
owned resources and skills 
 

 Difficult to conduct corporate 
entrepreneurship because of shared 
resources 
 

 Entrepreneurial organizations needed to 
build capabilities internally to compete 
 

 Assets are free and open; organizations 
leverage what they need 

 Free digital goods (e.g., open source 
software, user reviews, and ideas) are 
widely available for the organization to 
leverage 

 Differentiation is hard when leveraging 
widely available common public goods 

 Organization strength resides in skills 
and knowledge processing, not in 
owned resources 

 Corporate entrepreneurs can leverage 
labor markets, cloud computing, etc. to 
create their own space inside the 
organization 

 Entrepreneurial organizations, 
including solopreneurs, can cost 
effectively engage external resources 
allowing them to highly specialize 
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Interdependence 
and Community 
Engagement 

 Organization own and control 
computing resources for innovation 
 

 Organization internally owns resources 
critical to accomplishing its mission 

 
 Outputs created by organization and/or 

partners with whom tightly 
contractually bound, thus organization 
controls own destiny 

 Developers contract case-by-case with 
individual organizations and engage in 
strategic relationships 

 Accessories and applications created 
using resources owned by the 
organization 

 Organization does not control, and is 
reliant upon, cloud computing partner 
to provide innovation resources 

 Organization contracts externally for 
resources critical to accomplishing its 
mission 

 Outputs created by partners with loose 
affiliations, so organization has high 
interdependence with many entities 
 

 Developers join ecosystems and must 
comply with ecosystem rules and are 
reliant upon success of the platform 

 Accessories and applications created by 
resources residing outside the 
organization 

Leadership  Hierarchy and control are primary 
means of managing external parties 
(agents) through contracts 

 
 Organization must incur expenses to 

monitor all agents (partners) 
 

 Administrators must satisfice because 
they are choosing from bounded options 

 
 Leaders operate in a hierarchy 
 Engagement with outside communities 

restricted to particular staff members 
engaging with limited communities 

 Adopt community logic and incorporate 
behavioral incentives, influence, and 
persuasion, as primary means of 
managing external parties (agents) 

 Communities via review mechanisms 
provide monitoring and quality control 
role at drastically reduced costs 

 Administrators satisfice less because 
they have more and broader options 
 

 Leaders must manage in communities 
 Engagement with outside communities 

to harness external creativity becomes 
central element of organization 
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(such as disgruntled customers) 
 

behavior across functions (e.g., R&D, 
marketing, etc.)  

Identity  Dimensions of internal organizational 
identity focus on internal development 
(e.g., R&D excellence) 
 

 External organizational identity is 
associated with the organization 

 
 Professional identity is associated with 

internal development and creativity 

 Dimensions of internal organizational 
identity shift to emphasize engaging 
communities (e.g., developer 
evangelism) 

 External organizational identity (image) 
encompasses both the organization and 
related communities 

 Professional identity is associated with 
engaging external communities, 
sourcing, and selecting creative outputs 

Search  Local search is predominant 
 

 Search is expensive and thus there is 
limited rational choice in decision-
making 

 A challenge for exploitation is that 
gathering user feedback to 
incrementally improve products is hard 

 Exploration is hard because it is difficult 
to engage in distant search (hard to cast 
a wide net) 

 Distant search, particularly leveraging 
communities, is predominant 

 Search is cheap, and thus decision-
making can be more rational 
 

 Exploitation is easier due to enhanced 
user feedback (e.g., localization) 
 

 Exploration is easier because distant 
search is cheaper 
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Intellectual 
Property 

 Organizations protect IP with various 
legal mechanisms like patents, 
trademarks, copyrights, trade secrets, 
etc. 

 When organizations engage in inter-
organization collaborations, they 
execute traditional cross-licensing IP 
contracts 

 Without access to free digital goods, 
organizations need to either create or 
buy resources, both of which have well- 
defined ownership and IP implications 
 

 IP considerations become very tricky 
and organizations need to consider who 
owns inputs as well as outputs 
 

 Licensing involves various types of 
open source and public goods licenses 
 
 

 Availability of free digital goods 
provides opportunities for organizations 
to source resources without cost, but 
introduces challenges related to 
ownership and IP 
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Table III: Innovating With and Without Information Constraints 
 
 With Information Constraints Without Information 

Constraints 
Variation  R&D conducted internally 

and with select partners 
 
 

 Long prototype and pilot 
cycles 

 Inputs from internal domain 
specific experts 

 
 Reseller models do not 

encourage complementary 
innovation 

 
 
 Computing tools are 

expensive and inaccessible 

 Organization defines the 
problem, uses community to 
help generate possible 
solutions 

 Faster experimentation (lean) 
 

 Inputs from diverse disciplines 
(e.g. biologists answering 
physics problems) 

 Multi-sided platforms 
(marketplaces) create 
opportunities for a large 
variety of offerings from a 
community of sources 

 High-performance tools are 
available for innovators 

Selection  Management hierarchy 
decision making 

 Homogenous perspectives 
during evaluation 

 Traditional market research 
techniques (e.g. focus groups)

 Community-based decision 
making (or at least input) 

 Heterogeneous perspectives 
during evaluation 

 Online and field-based rapid 
experimentation 

Retention 
(by 
communities) 

 Limited and costly 
communication to potential 
customers (e.g. traditional 
advertising) 

 Complexity in segmenting 
and targeting customers 

 Organization/customer 
relationship ends with 
product purchase (e.g. brick 
and mortar checkout) 

 Slower diffusion and difficult 
distribution of product 
offerings 

 Easy and inexpensive 
communication to potential 
customers (e.g. social media) 
 

 Big data enables specific 
customer targeting 

 Organization/customer 
relationship starts with product 
purchase (e.g. account signup) 
 

 Leverage platforms and 
ecosystems for wide diffusion 
of new products (e.g. apps) 
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