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Workforce Development for the IT Infrastructure

Good Morning.  I’m much honored to be asked to speak before you this morning on the subject of workforce development for the IT infrastructure.  I’m very impressed with the work of the Berkshire Connect project, and with the work that has gone on here the past two days.  It brings into focus the importance of this topic, and the need to look at where we’re going.

It is very difficult to predict the effects of new technologies.  Information Technology is still in its infancy, even though we think we have very well developed systems.  Only 2 percent of the world’s population is connected to the Internet so, while there is room for lots of development, that development will occur in very unpredictable ways.  It would be a mistake to assume that people the world over will have the same use for those connections that we do.

  Trying to forecast the future by looking at the present is fraught with risk.  Many times, we get very different results down the line than we thought we’d get at the time, and even at the pace of current development, it may be useful to look back at the accuracy of some technological prognostications of earlier times.

In 1899, with all the hubris of the dawning industrial age, Charles Duell, then head of the US Patent Office, declared his office should be abolished, since – given the wonders of the age – everything of any value that could be invented already had been invented.  (For those who may not have been around in 1899, this was before radio, TV, there were no automobiles, most city homes were lit with gas, country homes with kerosene; houses were heated by coal, and many people lacked what are considered today the basics of sanitation.)

Thomas Edison said in a newspaper interview that he saw limited potential for electric illumination; he stated much more electricity would be used to propel automobiles than would ever be used for illuminating homes, factories, and streets.

In the late 1950s, after the frightening dawn of the atomic age, a concerted campaign was waged to make us comfortable with atomic energy.  We were, we were told, entering the age of the “peaceful atom”; an age where every town would have its own nuclear power plant humming away on the edge of town – and that we would have so much electricity, it would be too cheap to meter!  The result of this limitless energy coupled with our unstoppable techno-mechanical prowess, would, we were assured, by the year 2000, result in the government paying every citizen a productivity bonus!  The biggest concern by the new millennium would be what to do with all our leisure time, since everyone would have a living wage income without having to work! 

So today, when we hear Bill Gates tell congress our homes will be controlled by intelligent ice boxes that know the schedules and beeper numbers of all the family members, or that e-commerce will put shopping malls out of business, we should pause and say, “Yes, changes will undoubtedly occur in many areas, including how we communicate with our families, and how we shop, but that’s as far as I’m willing to go with specific predictions.

There are some trends to be aware of, however.  Current trends can suggest (not predict) possible future outcomes, There are three I want to discuss this morning in the context of infrastructure:

First, How do we use infrastructure – in the context of the Digital Divide.

Second, How do we install and maintain infrastructure – in the context of the skills gap.

Third, How do we plan for the future – in the context of the impact of the pace of change.

The Digital Divide

The Digital Divide is a manifestation of the tendency of technology to follow those with the access, and the skills to use it.  Over time, this can lead to imbedded assumptions that tend to exclude people who lack capability to respond in appropriate ways.

For instance, the assumption that everyone who is eligible to work at a certain company has core IT skills may drive an employer to post job openings, accept resumes, schedule interviews, and extend offers only via the Web and e-mail.  This could prevent individuals who lack these core skills or who lack access to IT infrastructure, from even learning about potential employment opportunities or the skills needed to gain employment with the firm.

In our public schools, the good news is many states have been very active in building out infrastructure – financing statewide networks and installing cable and fiber.  I’m proud to say that in Washington state, thanks to a good technological employer base, excellent schools, and a healthy state budget, the K-20 network ensures that every grade and high school has high quality Internet access, and all 33 community and technical colleges, and the public 4-year universities all have at least one T1 connection.

However, other states have further to go, and even with infrastructure, most states have serious problems in attracting and retaining the necessary technical support personnel, and in training teachers and students in the uses of technology in ways that both groups become naturalized to technology.

We’re all encouraged by the occasional stories of “whiz kids” making $60 Grand per year while still in high school, designing corporate Web sites – and we have indications that computer penetration in homes in the US will equal penetration of televisions and radios not too long after the new Millennium.

While that’s pretty good news, it applies to North America.  The figures for Europe are comparable.  I had occasion to host a visit from China that came to NWCET to learn about technical education in the Washington community colleges – they have leapfrogged the infrastructure problems in many cases – remote villages that don’t even have running water are talking on cellular phones!  Yet, much of the world still lacks infrastructure.  And the two major drivers of Web expansion – commerce and information transportation – may not be too useful to populations still struggling with basic human needs.

We face the prospect of a country and a world differentiated by access to and facility with the digital domain.  Information technology literacy is the “3-Rs” of the new millennium.

Telecommunications technology promises to make high quality connections available to virtually every point on the globe – so we will build this high speed highway to even the remotest points on t he planet – what wonderful possibilities – if we make sure everyone knows how to drive!

The Technical Skills Gap

Much has been said about the IT workforce shortage.  I’m part of a National Academy of Sciences panel looking into workforce shortage issues, and one of the big concerns is H1B visas, which allow the importing of foreign workers to fill open US technology jobs.

Many have said the IT explosion is no different than previous industrial expansions in the US, which were aided by large influxes of foreign labor.  But, when the railroads were built, when the factories and mills of the industrial revolution were constructed, America did not have large numbers of indigent population watching from the sidelines.

The good news is, thanks to our developing infrastructure, we’ve never had as many opportunities to create short-paths from training and education to living wage jobs.  And even better news: as capacity increases and unit cost decreases, the ability to deliver high quality full-content courseware to virtually everyone in America is a tangible possibility.  So our 1960s – era question about the worthy use of leisure may be transformed into a question about the worthy support and use of IT infrastructure.

The technical skills gap is a serious issue for educators, who find infrastructure has to be supported to be useful.  Schools can’t compete with industry in wages to attract and retain people to maintain school networks and install hardware and software – and training students is not the whole answer either – so even as states rush to make sure high speed connections pass every school doorway, we must make sure the promise and potential of this infrastructure is fulfilled at the application and implementation level with trained technicians and trained faculty.

Many firms state that the lack of skilled implementation people is the most serious deterrent to growth.  Analysts insist the IT industry could grow faster if applications and solutions could be implemented more quickly.

The ITAA states there are 350 thousand open professional positions.  They counted only developers and engineers, and if you accept the possibility that each developer’s work could result in 3 technical workers (installing, maintaining, training, configuring and so forth) the true number of potential jobs is 350 thousand plus 3 times 350 thousand, or 1.4 million potential new jobs!

Despite our amazing technical accomplishments this past century, and despite the fact that the US has lead the world in these achievements, 40 states have reported declines in the number of under graduate engineering degrees awarded in the past decade.  Even states that have long been considered centers of technological innovation like Massachusetts, I’m sorry to say, is one of the largest – down 36%.  Your western neighbor, New York, is down 30% and California down 11%. 

We need to make certain the IT and telecommunications sectors, positive economic factors in every region of the country, are not throttled by lack of trained people to design, install, and maintain infrastructure.

Pace of Change

The third factor is, how do we plan for the future?  How do we deal with change?

Margaret Wheatley, in her book Leadership and the New Science, discusses the relationship of quantum mechanics and the performance of complex human systems.  One of her points is that probability is an attainable goal, but that certainty is futile.  Yet, we behave as if we expect our educational system and the technology that supports it, to produce future results to the point of certainty! 

I submit we should think in terms of concentrating our efforts on those things that increase the probability of getting the results we desire.  That is our best chance of preparing for the future – the part we think we can see – and the parts we cannot.

Wheatley tells us that complex systems often change in sudden, unpredictable ways.  This creates the need for organizations of every size that are flexible, informed, sensitive, and durable.

During the development of Windows 95, Microsoft almost missed the Internet revolution!  They were convinced that sales of their new operating system would be enhanced by MSN – the Microsoft Network – and that Microsoft would follow AOL’s path as a content aggregator, eventually using its size and operating system advantages to compete with AOL.

Windows 95 was close to release when Bill Gates returned from and industry conference and abruptly changed the Windows 95 direction to concentrate on making sure the browser, Internet Explorer, was ready to ship with Windows 95.

Microsoft narrowly averted disaster by being able to change very quickly, while keeping its team structure and development system intact.

So ... how can we increase the probability that we will be ready for the future – how can we deal with the impacts of the pace of technological change?

We hear every day about what skills, knowledge, and attributes our technology workers must possess, and I think the same qualities must be present to some extent in society in general as we move toward a more technology driven and information based economy.

If we want technically competent people, we must support efforts to teach and build technical skills and competency.

If we want employees with good work ethics, then our society should honor hard work and hard workers.

If people must now be lifelong learners, we must provide opportunities and infrastructure to support lifelong learning.

If we want a workforce that can creatively solve problems, we must provide opportunities for students to practice creativity and then honor the results.

If we want a workforce that takes initiative, and that can develop unique solutions to unfamiliar problems, the probability of getting that result will be improved if we build schools that fan the fires of curiosity with which we are all born.

The probability is – we will get the future for which we prepare.  Some say it’s a matter of chance.  Others would call it Luck.  But Luck is what happens when preparation meets opportunity!  The future will present us with the opportunities.  It is up to us to be prepared!

Thank you.

