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SWOT Analysis: North American Digital Signage / Digital Out-of-Home (DS /DOOH) Industry

“Relevance” is at the pivotal point of industry Strengths, Weaknesses, Opportunities and Threats


By Lyle Bunn
November 2009

The status and indicated directions of North America’s Digital Signage and Digital Out-of-Home Industry are outlined. Six primary categories are addressed with the key Strength, Weakness, Opportunity and Threat described for each category. Through these 33 individual items the changing landscape of the industry, macro-trends and opportunities are identified along with the key trends that are influencing and impacting the success of the industry ecosystem, initiatives and organizations. 

As North America’s Digital Signage and Digital Out-of-Home industry continues to grow at a double-digit, compound annual growth rate, the status and directions in six primary areas are most significantly impacting the industry. These areas include:
A. Application Demand

B. Business Models

C. Financing

D. Technology
E. Human Resources

F. Efficiencies

Each of these converges and intersects at a pivotal point defined as “Relevance.” In delivering the presentation of content in the context of location and timing when measurable objectives can be achieved, Digital Signage and Digital Out-of-Home distinguishes itself as one of the most powerful tools available to communicators. 

Techniques such as playlist strategy, content composition, display configuration and placement, supply models, outsourcing, etc. are tactical elements of each network, which support the operational success of individual networks and their users.
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As the marketplace for DS/DOOH continues to grow, successful projects and network operators sit at the convergence of a number of elements, which, when individually managed, play significantly into assuring the sustained growth and success of individual deployments and the industry at large. These three primary areas include application demand, business model and financing. 

The industry at large is characterized by the following:

· Strengths (to be reinforced) offer a strong foundation for growth.

· Weaknesses (to be minimized) are proving not to be “show-stoppers.”

· Opportunities (to be exploited) position DS/DOOH for ongoing, sustainable growth.

· Threats (to be neutralized) are addressable by the strengths of the sector.

Although called by many names, the term Digital Signage (DS) serves as an umbrella term to describe centrally-controlled and remotely managed electronic displays for information presentation in out-of-home environments. DS is applied to networks that are typically funded by internal communications or operational budgets for patron, visitor, staff, student or community communications. 1200 respondents to a fall 2009 industry survey conducted by the Digital Signage Association reflected that 60% of displays have no 3rd party advertising, with 29% having less than half the airtime and only 10% of networks having 50%+ of advertising.
The term Digital Out-Of-Home (DOOH) has gained broad acceptance in use to describe networks that are primarily supported by advertising revenues, since advertising has typically been assigned from the “out-of-home” budget. Such networks operate on a for-profit basis and are typically owned by the location provider or investors. The Out-of-Home Video Advertising Bureau (OVAB) membership accounts for more than 400,000 dynamic, location-based video/digital displays, which present content and advertising. 

The following chart summarizes the key Strengths, Weaknesses, Opportunities and Threat (SWOT) to overview the status of North America’s Digital Signage/Digital Out-of-Home industry. (The letter at the front of each item corresponds to one of the six categories noted above). Additional commentary follows the chart.
	Area               Strengths (to be reinforced)
A. “Critical mass” of displays has been deployed.
A. Positive results have been achieved.

B. Business models are stable

C. CAPEx can be accurately established

C. OPEx can be adjusted to scale

D. The technology works

E. Expertise exists in each area of business (technology, sales, legal, etc.)

F. New infrastructure for efficiencies improves the value proposition and positioning of the entire industry

	Area           Opportunities (to be exploited)

A. Communicators seek media that can better target and engage audiences, and demonstrate proven results.
A. DS/DOOH fits into a communications continuum.

B. DS/DOOH leverages, and is leveraged by other media

C. CAPEx and OPEx are declining as new suppliers emerge. (i.e. NDI)

C. CAPEx can be financed easily

D. The cost/effectiveness and range of applicable technologies are increasing

E. Technology and business ecosystem partners serve as “extended staff”

E. A pool of unemployed or under-employed human resources is available
F. Approaches that bring business efficiencies are welcomed.

F. Growth of the industry at large increases the viability of new elements/approaches that improve efficiencies.

	Area          Weaknesses (to be minimized)

A. DS/DOOH is a new/emerging media.

B. All elements must be paid for by the communicator. (unlike TV, mobile)

C. Many networks have little corporate history and governance/business infrastructure
D. New suppliers lack application expertise.
E. Personnel require application awareness in order to apply core professional competencies

F. The potential of future improvements may deter investment decisions
F.   Efficiency improvements may challenge existing practices on which investments have been based.
	Area             Threats (to be neutralized)

A. Other communications wish to sustain/build their use and revenues.

A.  Agents for ad placement on DS/DOOH are highly dispersed and may be shrinking with overall ad spending.

A.  Advertisers lack the resources to exploit the metrics that DS/DOOH can provide. 
B. Revenue and pace forecasting have many external dependencies

C. Scalability and success are concomitant.

D. Supply options are increasing design and sourcing complexity

D. A broadening supply pool is dispersing revenues and challenging margins

E. Loss of employees minimizes training ROI and may have opportunity costs.

F. The more broad the potential for efficiency improvement, the more challenging its realization.




Application Demand

Strength: “Critical mass” of displays has been deployed, which allows advertisers to reach targeted audiences based on demographic profile, Designated Market Area (DMA), geography and even the activity in which they are involved (shopping, transit, café, workout, attending a game, etc.). Over 180 ad-based networks exist with 47 of these (as Out-of-Home Video Advertising Bureau - OVAB members) accounting for almost 400,000 displays. DisplaySearch reflects that almost 1 million displays have been deployed in North America for dynamic media presentation to shoppers, patrons, staff and students. A Compound Annual Growth Rate (CAGR) in display deployment of 23%+ is forecast. This growing critical mass substantiates the value of marketers and other communicators to consider, plan and use DS/DOOH.
20% of the 1200 firms that responded to the fall 2009 industry survey conducted by the Digital Signage Association indicate they will spend between $200K and $1M per year on DS/DOOH. This represents 240 firms of the survey respondents themselves expecting to spend a total of $48 to $240 million. Forecasts by industry analysts place industry projections in excess of $1.2B annually. 

Suppliers can expect to enjoy ongoing high demand as:

· New network deployments proceed

· Existing networks expand

· Technology elements are refreshed and upgraded

· New functionality such as audience measurements (i.e. CognoVision), 3D (i.e. Provision), and interfaces with point-of-sale, mass notification, loss prevention and other enterprise applications are made.   
Strength:  Through the application of DS/DOOH positive results have been achieved such as sales lift, increased engagement, message awareness and recall, reduced perceived waiting times. Improvement to the “location experience” is regularly cited as achieved through DS/DOOH. The industry has developed to the point of presenting over a million unique ads in North American Digital Out-of-Home networks in 2009. Advertisers, communicators, location providers (i.e. retailers, QSR, stadiums, etc.) and network operators have consistently found that DS/DOOH networks achieve very positive results when the medium presents suitable content to targeted audiences. Considerable impact/results assessments have been completed given that DS/DOOH medium has been required to, and can, establish its measured value. In its 2009 Digital Out-of-Home Video Display Report, Arbitron reports that the medium reaches 67% of American and that in a given month, 76% of these recall seeing displays in multiple locations. Displays in retail locations alone reach over 53% of Americans in an average month. In short, DOOH is measured as being seen and producing intended results for a growing number of advertisers, retailers, consumer product/services providers and location-based communicators. 
Daina Middleton, SVP, Director Sunao, Moxie Interactive says “the “passive intercept” model does have its place, and DS/DOOH can deliver this, but media exploitation is more about customer engagement. DS/DOOH can keep the spiral of brand awareness and engagement growing and expanding. Consumer media consumption has changed”.

“The brand must travel where consumer are moving” says Alan Schulman, Chairman and Chief Creative Officer of UDIG -The Digital Innovations Group.
“Ad agencies are saying “FINALLY!” says Matthew Stoudt, CEO of Outcast, which has advertisers such as VH1, Sony, Buick, Red Bull, TMZ, CVS Pharmacy and others using its gas station pump-top DOOH network.

Weakness: DS/DOOH continues to be an emerging media which seeks advertising budget allocation at a time when long-standing approaches are entrenched and approaches outside of the status quo, although they are proving effective, are often shown to be beyond the organizational capacity of major agencies to adapt to new methods of serving brand growth needs.
Beth Ann Kaminkow, President & COO, TracyLocke (an Omnicom company) suggests that changes are happening, noting to delegates of 2009 DS/DOOH Investor Conference by Strategy Institute e that “the bad economy has allowed us to disrupt approaches in favor of more effective ways of doing things. The cement is still “wet” in this transformative economy.”

Opportunity: Communicators seek media that can better target and engage audiences, and demonstrate proven results. The economic benefits of using DS/DOOH as a more cost effective approach will prevail as the installed base of DS/DOOH displays continues beyond a “tipping point.”  
Opportunity: DS/DOOH fits into a “communications continuum” offering both audience “reach” and “engagement.” The DS/DOOH media platform can drive traffic to web sites and motivate mobile sessions such as recorded message access, texting, downloads, mobile browsing, mobile commerce and opt-in.
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DS/DOOH is not a “Trojan Horse” media scenario whereby sponsor and advertiser messages are presented before/after entertainment or social content. Advertisers using TV, newspapers and internet for example, seek to target viewer demographics based on the possible attractiveness of the content to viewers. Consumers agree to accept advertising in return for free content. However they become easily disgruntled when ads are presented with “pay for view” experiences such as subscriber TV, mobile, etc. or if the proportion of ads over desired content becomes to great relative to what the consumer is paying for the media consumption. 
Jeff Bell, Chairman of DOmedia noted this consumer acceptance while addressing the DS/DOOH Investor Conference, saying “Studies consistently show that people do not mind – in fact, “invite” media in out-of-home environments that stimulate them emotionally and intellectually.” 

In addressing the 2009 DOOH Investors Conference, Dr. Leo Kiuijaiv of PQ Media reflected that “DS/DOOH is not an “appointment media,” as is the case with TV programs, newspapers and magazines. “45% of media is consumer out-of-home” he said. DS/DOOH is an “imperative” media, which garners and compels attention when presented at “points of intention” such as purchase, transit, visit, work, leisure and learning. DS/DOOH is not passive, selective, opt-in or avoidable. 

DS/DOOH can be “all ads – all sponsored content” because of acceptance of on-location media presentation by shoppers, consumers, staff and students, and the fact that they pay for none of the media presentation costs. 

Threat: Other communications vehicles wish to sustain/build their use and revenues. Incumbent approaches for advertising such as TV, print, etc which have generated a client base of advertisers and fostered relationship in the advertising supply chain as a way to minimize ongoing sales costs, are reluctant to surrender available revenues. Price reductions, special offers, bundling and “averaging down” are used to assure ongoing revenues and sustain the supply relationships.
Threat: Agents for ad placement on DS/DOOH are highly dispersed and media planning/buying organizations appear to be shrinking with reductions in overall ad spending. Challenges in the economy have resulted in cutbacks within advertising agencies as they have responded to declining levels of advertising commerce. This has meant a delay in investment into new areas of services to their clients, including improved methods to reach consumers. Even as DS/DOOH has achieved a critical mass of deployment as the fourth screen (with TV, internet and mobile), the “marketing industrial complex” is inclined to revert to methods of business on which their billing and revenue models have been based. 

But Ken Sonenclar, Managing Director of  DeSilva+Phillips said during his 2009 DS Investor conference presentation that “Investment dollars are moving toward viewer target-ability.” He adds “If television was invented today, there is no way that it would generate the advertising rates or revenues that it gets”.
Threat: Advertisers lack the resources to exploit the metrics that DS/DOOH can provide. DS/DOOH has had to prove its value, (as does every new media) through metrics, and while such metrics provide evidence of the strong achievement of communications goals, audience and demographic targeting capability, the time for data analysis required to make and fine tune marketing decisions is stretched in brand management, advertising and marketing organizations. It is fortunate and opportune that the evidence of performance by DS/DOOH is strong and consistent in favor of the use of the medium, which typically is suitable to trigger investment.   
Business Models
Strength:  Business models are stable. The kinds of resources and processes that are required to provide value to communicators are well known, and as the industry has matured the costs associated with network deployment and operations have become fairly well known. Equally, the types of funding and their sourcing are generally known, so the business models are known and stable, allowing for ongoing refinement to increase valuation.
An area of innovation is in the blending of internal and external capabilities for proprietary digital signage network design and ongoing operations. A 2008 DIGI Award recognized Digital Display & Communications Inc (DDC) – www.thefullpicture.com for their innovation in providing network planning, integration and deployment as well as content strategy, creation and administration in compliment to internal end user capabilities.  

Paul Straub, Principal, Claremont Creek Ventures said to delegates of the Oct 2009 DS Investor Conference in New York that “DOOH investment decisions are based on solving a big problem, delivering an audience and capitalizing on emerging behaviors.” He added “Successful networks have absolute clarity on why they are delivering high value to communicators”.

Weakness: All elements must be paid for by the communicator. (unlike TV, mobile). Advertising is typically an “opt-in” scenario with messages accepted by the consumer on a device that they purchase/own from a myriad of options. In examples such as TV, Internet,  mobile devices, print publications, etc. the cost of the presentation device is paid by the consumer and advertisers are one of many, many communicators vying for attention at a given time and place.
DS/DOOH network operators incur the costs of all presentation elements (i.e. network, displays, etc.), as would apply to billboards, direct mail, circulars or alternative out-of-home media. In a fair “exchange” with consumers, DS/DOOH is not an opt-in media. Motion images presented at a point of purchase, waiting, transit or gathering location compel attention to inform and influence.
In fact, this “platform payment” scenario is a strength through which DS/DOOH enjoys viewer acceptance.

Opportunity: DS/DOOH leverages, and is leveraged by other media. DS/DOOH is a completely “digital” media supply chain including digital content creation, management, distribution, presentation and display reporting. As such, messages intended for presentation on other media can be easily reconfigured for effective use on DS/DOOH. Given the lower costs of content production and presentation, and the ability to assess message impacts with targeted demographics, DS/DOOH is well suited for message testing prior to campaign placement using other media (in particular TV).

The tighter audience targeting and dayparting that is easily possible and an inherent strength of DS/DOOH allows it to motivate engagement with other communications vehicles and provide high return on marketing investment in situations where consumer action is intended.
Threat: Revenue and pace forecasting have many external dependencies. While business costs can be accurately estimated, revenue forecasting is challenging, which can deter investment and build-out decisions.  
Financing
Strength: CAPEx can be accurately established. The technology infrastructure and capital expenditures related to DS/DOOH deployment are well understood with the numerous supply options serving to validate required investment levels. While the levels of technology functionality continue to rise across the technology ecosystem, the price/performance of individual elements is trending favorably.

Strength: OPEx can be adjusted to scale. Operating expenses such as network operations, playlist administration, etc. can be contained during deployment start up and growth, expanding only as the size and complexity of the network is warranted. 
Weakness: Many networks have little corporate history and governance/business infrastructure. This lack of credit history can impair capitalization, however in many cases this is overcome by sound business planning, a strong management and advisory team, and the early achievement of location and advertising commitments.
Opportunity: CAPEx and OPEx are declining as new suppliers emerge. Growth of DS/DOOH has included industry entry by larger technology and services providers. As each brings its supply strengths and capacities to DS/DOOH, the costs of infrastructure and operations will decline. 
An excellent illustration of this is in the provisioning of digital datacast connectivity by National Datacast Inc., (NDI) as an alternative to DSL, satellite or cellular connectivity. This national digital connectivity can be installed quickly and inexpensively with monthly connectivity being provided at under $30 per month per location for large deployments. 

In an October 2009 survey undertaken by the Digital Signage Association, 45% of the 1200 survey respondents indicated that “displays are not networked” with a further 18% responding that “some are – some aren’t.” This indicates that many installations are not enjoying the economies or flexibility of DS/DOOH. The “sneaker-net” approach means that very likely, playlist/content refresh is minimal and that connectivity may be too difficult or costly. While this suggests the high value of low cost datacasting, it also points to the enabling value of new, high capacity suppliers to the DS/DOOH market.
Opportunity: CAPEx can be financed easily. Financing of information technologies is a mature industry with many firms (such as PNC Equipment Finance and others), providing lease financing which “turns the CAPEx into OPEx.” This can accelerate network roll-out and substantially reduce equity investment requirements. 
Threat: Scalability and success are concomitant. The abilities to expand a network and its contribution to advertiser and communicator goals, both effect and are effected by each other. This “what comes first – the chicken or the egg” analogy applies at the genesis of the network and then quickly shifts to have network growth fueled by its value.
“Wall Street” must be cautious not to consider the financials of a few publically-traded billboard companies and extrapolate analysis across video networks.

Technology

Strength: The technology works. The “technology ecosystem”, which is a supply chain for digital media presentation has been a strength of DS/DOOH and is attested in the reliability of a broadly deployed range of networks. 
The “leading edge” is common. Every supplier offers leading edge technology and so the real issue is in selecting enough functionality to allow the network to be increasingly valuable in meeting changing, better refined and more challenging communications objectives.
Weakness: New suppliers lack application expertise. The successful planning, design, deployment and operations of DS/DOOH is based on knowledge of digital technologies, business management and communications practices. While strengths in one or more areas may instill confidence for a supplier or end user to move forward with initiatives, weaknesses in other knowledge areas will quickly emerge as the technologies are expected to meet ever increasing communications needs. In the interest of revenue achievement or project advancement, project planning is at times inadequate.

A further concern is in the abilities of suppliers to design and architect systems that use digital technologies based on Internet Protocols. DS/DOOH can be complex compared to “closed,” one-location audio/visual systems, yet digital signage appears to be a natural extension of other visual presentation media and systems.

Opportunity: The cost/effectiveness and range of applicable technologies are increasing. Elements of the DS/DOOH technology ecosystem are increasingly “bundled” and pre-configured to enable easier deployment. This provides an excellent opportunity for suppliers and end users to deploy smaller systems, which may serve as “proof-of-value” and “process refinement” initiatives. 
In a Digital Signage Association survey of 1200 respondents, a third of respondents expressed that they would add functionality such as audience measurement, 3D, interface to POS, etc. Many believe that interactivity with mobility, touch screens and social networking will impact DS significantly over the next 2 years. These suggest an available “after market” or upgrade path for suppliers. 
It also bears noting that displays and media players that are nearing “end-of-life” offers a ready opportunity to upgrade technology platforms and elements that allow DS to better serve communications objectives.

Threat: Supply options are increasing design and sourcing complexity. As new suppliers seek DS/DOOH industry revenues, new options for technology, services, pricing structures and supply sourcing are made available. The investigation of these can delay funding commitments. 

Threat: A broadening supply pool is dispersing revenues and challenging margins. The broader based of suppliers can result in the dispersion of revenues across the wider supply base and the erosion of quality as pricing is reduced in response to competitive pressures.

Human Resources
Strength: Expertise exists in each area of business, technology, ad sales, legal, etc. and the growth of DS/DOOH is attracting talent. The excitement and opportunities around DS/DOOH make it attractive as a professional choice, service area and target market.
Information and education program are readily available to accelerate supply and management capabilities. Industry publications offer insights and news on a daily basis, with “best practices” being readily shared by end users, network operators and suppliers.

Extensive information and interaction are available at industry events such as the Digital Signage Show/KioskCom (Nov 9-11 New York and May 2010 Las Vegas), Digital Signage Expo (Feb. 25-27, 2010 Las Vegas) and InfoComm (June 2010). NAB, CES, Strategy Institute and other events offer training opportunities resulting in a dozen useful education forums being offered annually.
An estimated 4,000 end user and supplier personnel have received structured training in aspects of DS/DOOH during 2009 in North America. (Over 1100 of these have participated in all or parts of the “SPEED” Digital Signage Training Program as outlined at www.LyleBunn.com/SPEED). Thousands more have attended available training, orientation, corporate promotion, technical and conference sessions, and tens of thousands have gained DS/DOOH perspectives from supplier meetings and presentations. News items, case studies, reports and perspectives are widely available through online and print media.
Many companies have “unplanned downtime” and professionals know they must broaden and/or deepen their skills to assure ongoing success. Education is available.

Frequent webinars and vendor meetings characteristic of a robust, high growth sector are very useful for escalating industry capabilities. 

This level of training bodes well for the future success of the DS/DOOH industry.

Weakness: Personnel require application awareness in order to apply core professional competencies. “Application awareness” includes an understanding of the technology capability, business models and communications objectives served by DS/DOOH.
Opportunity: Technology and business ecosystem partners serve as “extended staff.” No single company can provide all aspects of a DS/DOOH system and so supply includes a number of product and service provides. These suppliers serve as “external, extended staff” to end users, network operators and other suppliers. The pool of experience and talent is therefore expanded with each deployment while the capacity for collaboration and solutions integration is ever expanding. 
Opportunity: A pool of unemployed or under-employed human resources is available. Some networks and suppliers have taken advantage of economic conditions to refine their offerings and trim elements of their operations. As such, talented human resources are available to organizations wishing to improve their capacities.

“B” and “C” level talent that may be trimmed from one company can be an “A” level hire in another. Relieved personnel can bring strong capabilities to lateral moves or into a different DS/DOOH product/service area.   

Human resources in related businesses such as content creation, system integration, ad sales, etc. may see excellent prospects in the DS/DOOH industry while bringing talents that can be easily integrated with the DS/DOOH business to meet its growth potential.

Threat: Loss of employees minimizes training ROI and may have opportunity costs. The trimming and down-sizing that characterizes economic downturn reduces costs but may also reduce the prospects for prosperity. As firms seek to “trim the fat” it is possible that some may “cut into the muscle” which diminishes service potential while surrender personnel to contribute to other situations.
Efficiencies

Strength: New infrastructure for efficiencies improves the value proposition and positioning of the entire industry. Operational collaboration and corporate aggregation are providing efficiencies in advertising sales and network operations.

Advertising sales collaboration has proceeded on the basis that the offer of the larger display inventory of multiple networks aimed at achieving a single, larger ad insertion order is more compelling and better uses the time of media planners and buyers as well as ad sales personnel, than the overlapping and duplicated efforts associated with ad placement on many individual networks.

Individual networks are collaborating in particular in situations where each network offers a similar target demographic or locations (i.e. doctor’s offices, etc.). 
The suppliers of media management software and other technology elements are also encouraging network collaboration through the introduction of similar networks to each other. Given the critical importance or high value of advertising revenues to networks, it could be expected that primary suppliers will accelerate their efforts to improve the efficiency of ad revenue achievement. 
Importantly, several ad sales agencies focused on DS/DOOH offer services that can dramatically improve the efficiency of ad/campaign planning, placement and selling. Adcentricity, SeeSaw Networks, rVue and other emerging approaches offer efficiencies and effectiveness. 

Media conflict and collision is changing every media business model.

Campaign planning and placement, followed by insert order direction, compliance reporting and accounting offers to substantially increase the efficiency of ad/content placement across networks. Harris Corp. has developed media workflow architecture and “Punctuate” campaign management software to allow the same ease of advertising in the DS/DOOH industry as enables the broadcast TV and cable industries.  

Further, DOOH advertising opportunities are being included in advertising proposals for other media. These multi-platform proposals can readily include DOOH with TV, cable, mobile, static billboards and print media. 
As DS/DOOH networks use web-browser interfaces and “Software as a Service” (SaaS) the sharing of network operations centre resources offers efficiencies. 

Weakness: The potential of future improvements may deter investment decisions. Technologies buyers are watchful for the suggestion of products and services that hold the promise of substantial price/performance improvements or significant price reductions. An inherent weakness in the innovation life cycle is that it can cause a delay in investment decisions. 
DS/DOOH is characterized by incremental improvements in component products and services, the ease of integration, reliability and price/performance. The offer of new capability to the industry tends to include advance public information through industry media and private presentations to key industry stakeholders. Examples include the DigitalSignageToday articles and whitepaper on datacasting, the unveiling of Punctuate by Harris Corp at Digital Signage Expo in Feb. 2009 and others.

Weakness: Efficiency improvements may challenge existing practices on which investments have been based. Approaches that offer enhanced functionality at a given pricing level or reduced costs for planned purchases merit adjustment to business plans and forecasts. While these are typically welcomed as positive contributions to increased competitiveness and profitability, significant changes (such as switching suppliers) or frequent changes can disrupt operations and challenge the credibility of sourcing strategies, investment requirements, etc. In short, “change” though often merited, is disruptive.
Opportunity: Approaches that bring business efficiencies are welcomed. As DS/DOOH has moved through its growth stages from “Pioneering” (1993-2001) to “Settling” (2001-2004) to “Build-out” (2004-2008) to “Breakout” (2009 – onward), continuous improvements in all key elements of the industry have occurred. As the industry reaches new plateaus of critical mass and application in serving brand and enterprise communications goals, improved approaches and industry infrastructure that can enable the success of networks will be welcomed. No provider in any category of the industry has such dominant positioning as to deter involvement by others. 

Opportunity: Growth of the industry at large increases the viability of new elements and approaches that improve efficiencies. As the installed base of networks and operations in the industry grows, the sector becomes more attractive to supply, funding and user organizations that typically require  
Threat: The more broad the potential for efficiency improvement, the more challenging its realization. The saying goes that “to make an omelet, you have to break the eggs.” 
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