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 Background
In a memorandum signed by the Secretary of Defense dated 8 March 2000, the Secretary exercised his authority under Public Law 105-261 (Sec 246 of the 1999 National Defense Authorization Act) to establish a “Pilot Program for Revitalizing the Laboratories and Test and Evaluation Centers of the Department of Defense.  On 29 March 1999 the Under Secretary of Defense (Acquisition and Technology) issued a memorandum designating the Director of the Space Vehicles Directorate of Air Force Research Laboratory to represent the Air Force in the Secretary’s Sec 246 Pilot Program.  Sec 245 of the 2000 National Defense Authorization expanded the scope of the 1999 legislation and the Space Vehicles Directorate was subsequently designated Sec 245 Pilot Program as well.
In its implementation of the DoD Pilot Revitalization Laboratory, the Space Vehicles Directorate established several teams including a Sec 246 Senior Review Group who recommended that a study be conducted to gain a better understanding of recruitment and retention practices in industry and other high-tech organizations as well as to identify practices that might be tested under Sec 246 authorities.  The Sec 246 study was underway when the Air Force’s S&E Career Program Panel expressed an interest in similar information.  For these reasons, this report is being submitted to both the 246 Senior Review Group and the S&E Career Program Panel.  

About This Study
The demand for scientists and engineers is real and growing.  Technical managers and recruiters at a leading semiconductor company recently stated that their “war” for recruitment and retention of technical talent is their company’s number one business priority.  The reason is that the current shortage, particularly of electrical engineers, is the major impediment to the company’s ability to meet the demand for new products as well as grow their market share in a highly competitive industry. Stories like this were a consistent theme in a recent series of in-depth interviews with 25 key executives and technical managers at six large, high-tech companies and organizations representing about 450,000 employees. These executives and managers were engaged in discussions to gain insight into how the current shortage of scientists and engineers is affecting high-tech organizations, and to learn what they are doing about it. Toward this goal, the following questions were explored:

1. How does your organization attract and recruit top scientific and engineering talent?

2. How does your organization retain its top scientists and engineers?

3. How does your organization create environments that promote technical excellence?

4. How does your organization respond to workforce shaping requirements?

While much was learned about innovative and new approaches to recruitment and retention, the seriousness and purposefulness with which these endeavors are carried out was also enlightening.  These findings have significant implications for the Air Force for three reasons.  First, it is instructive. In the high-tech companies that were visited, recruitment, retention, and motivation receive the same high-level attention as any other core business strategy such as marketing, budget and finance, and technology planning. A second, more ominous implication for the Air Force is that some of those well planned out recruitment strategies include tactics that specifically target government scientists and engineers.  A case in point is a Silicon Valley company that rented a small airplane, attached a recruiting banner to the tail of the aircraft, and then made repeated low passes over a government research facility.  The major commuting roads into this government research facility are also lined with billboards placed there by local companies with recruiting messages directed at the government researchers who work there.  And third, the Air Force is not competing on a level playing field with industry in its recruitment and retention efforts.  The Air Force is very constrained because of an overly burdensome personnel system that moves at glacial speed and that presents considerable challenges to technical managers trying to staff key positions.  The Air Force’s toughest competitor for technical talent – private industry – is not so constrained.   

Shuffling and Re-Shuffling the S&E Talent Deck
The blistering demand for top-notch scientists and engineers is more hard-hitting than ever and the result is an unavoidable shuffling and reshuffling of the S&E deck, which means that when one high-tech organization (private industry or government) lands a quality scientist or engineer, another is losing that talent. A combination of factors has contributed to the current situation.  The growth in the number of high-tech companies in recent years has increased the demand for scientists and engineers especially electrical engineers, software engineers, and computer scientists. In addition, with low overall unemployment rates nationally – roughly two percent unemployment for college graduates, which is regarded as full employment by even the most conservative economists -- the Air Force is in direct competition with industry for scientists and engineers.  This is a very different environment than 15 – 20 years ago when unemployment rates were much higher and the only job offer that some graduating engineers received was from the Air Force (see S&E Focus Group Study).  Also, today’s top college graduates earning degrees in technical disciplines now receive multiple job offers and those offers are typically at salaries significantly higher than can be offered by Air Force.  Commenting on the limitations of the civil service system and the barrier it presents to hiring and retaining top scientists and engineers, one executive stated “the criticality of the mission requires the best scientific and engineering talent there is, yet the government’s current salary structure is aimed at attracting the second stringers.” 

Demographic trends are also having an impact.  A high proportion of advanced degrees in sciences granted by US universities are increasingly being earned by foreign nationals, foreign born and non-US citizens who often find it more difficult to qualify for positions in DoD and the military-industry complex.  The result: a sizeable segment of the potential entry-level candidate pool is not accessible to the Air Force.  These trends are expected to continue for the foreseeable future.  In short, today’s scientists and engineers have more employment opportunities from which to choose, the pool of entry-level scientists and engineers from which the Air Force draws its technical talent is shrinking, fewer degrees are being granted in some of the technical areas of the interest to the Air Force, and the Air Force faces the toughest competition ever from industry in the recruitment arena.

Cost of S&E Talent Gaps

No matter how the numbers are parsed with regard to degrees granted, demographic composition, and growth in high-tech business sector jobs, the conclusions are the same.  Employers of scientists and engineers that were interviewed for this study are coming to grips with the realization that the ranks from which they recruit scientists and engineers have grown smaller.  The search for, and recruitment of, the “best and brightest” technical talent is becoming more costly not only in terms of what constitutes a competitive compensation package, but also the costs that are associated with having critical positions that go unfilled for months or longer.  The costs of S&E gaps in an organization are not easily tallied in dollars, yet are manifested in things like lost business opportunities, missed deadlines, lost market share, cost overruns, and even a decline in workforce morale.  When recruitment and retention are examined from this perspective, it is easy to see why high-tech, profit-driven companies would make the quest for high caliber technical talent their number one business imperative.  One manager put it this way “The quality of our talent is as important as our technologies.  The quality of our talent is how we win in our business.” 

Recruitment & Retention Watch Words: “Be Flexible and Move Fast”
To counter these forces, high-tech organizations are getting smarter about what constitutes a compelling job offer and it is not only salary although offering a competitive compensation package will “get you a seat at the table.” Responses to a line of inquiry about what are the main messages that companies emphasize in their S&E recruiting efforts revealed the following common themes:

1. The opportunity for a compensation package at or above the industry standard.

2. The opportunity to perform exciting, challenging work that is not done elsewhere.

3. The opportunity to work for a company that is widely recognized as a leader in its field (i.e. “corporate reputation”).

4. The opportunity to work with peers who have impressive reputations in their technical fields.

5. The opportunity to make a positive impact and/or make a difference, i.e. work on something important. 

6. The opportunity to take a prestigious step up in one’s career.

7. Availability of worklife programs such as flex time, flex location, sabbaticals.

But when all is said and done, the compensation package is still an important deciding factor.  In one case, a manager spoke about the occasional “outrageous offer” his company will make to recruit a highly sought after, highly experienced expert in a technology critical to a core business objective.  Such offers can include a base salary that exceeds the industry standard, a new car, a generous signing bonus (usually stock options), assistance in finding a job for an accompanying spouse, and a 4-day vacation at a resort for the prospective job candidate and spouse to “think over” the job offer. In today’s employment market, companies recognize the need to move fast which means making on the spot job offers to job candidates: something that the Air Force needs to be able to do to be more competitive with industry.

In addition to being fast, companies also are recognizing the need to be flexible too.  Companies spoke about tailoring compensation packages, and abandoning deadlines for candidates to accept job offers choosing instead to wait as long as it takes for the candidate to decide, i.e. job offers are indefinite and do not expire.  

Recruiting is Becoming More Relational and Less Transactional
The S&E skill gap is a major concern of private industry and is pervasive across all military services. Companies are responding to the shortage by improving their chances at winning the war for first-rate technical talent. Strategic recruitment is a very serious, purposeful endeavor. Technical managers spoke about the need to get personally involved in the recruitment process. Getting personally involved means spending the time and resources necessary to a build relationship with highly sought after experts and this is sometimes over a period of months or years.  Not only is high-tech recruiting becoming more relational than transactional, but executives and technical managers are working as a team along with their human resource departments to whom they turn to for advice on how to pull it off.  The head of a leading research organization with 3,000 employees of whom 80 percent of the researchers are PhDs stated that the organization has a full time recruiter for PhD researchers plus another recruiter dedicated to recruiting minorities and women.  One manager remarked “If you wait until the year that PhDs earn their degree to start recruiting them, you are five years too late.” 

Consistent with the idea of relationship building, talent scouts and managers are staying in touch with people who have turned down job offers and call to periodically ask them how things are going and to remind them that their job offer is still valid when they are ready to reconsider.  They do the same with “regretted losses” – valued employees who resign and leave the company.  About three months after the employee departs, they will call the former employee to see how things are going and to let them know that they have a job back at company X anytime they want to return.  At one company, follow up calls to ”regretted losses” are routinely made at the 3-month and 6-month point after resignation.  These former employees are asked the question “what is it going to take to get you back?”  The executive who spoke about maintaining relationships with former employees said that this practice is surprisingly successful in “luring back highly valued researchers with a new, challenging problem to solve.”  Essentially, calls such as these make people feel that their former employer really cares about them, and if the new employer isn’t doing a good job of “employee care” there is a good chance the person will give serious consideration to return to their former employer.

Filling the Pipeline and Stockpiling Technical Talent
In the current environment companies are actively and constantly recruiting top technical talent.  Company executives spoke about the need to hunt for scarce technical talent all the time and not just when a vacancy occurs. The key feature of this talent-centric recruitment, and what makes it different from position-centric recruitment, is that the objective is to identify --well in advance of actual need -- where the future skill gaps are going to be, and then stimulate a continuous feeder stream into the hiring pipeline so that there are always people with those skills in various stages of the hiring pipeline.  With a hire-ready candidate pool, the company is able to hire much more quickly and have a deeper pool of candidates from which to choose. Compare this to the transactional approach used by most Federal government agencies which is to post a job vacancy for a specified period of time and then wait for the job seeker to contact you.  Transactional recruiting has a better chance of attracting the attention the active, local job seeker – the one who is considering a job change or is unemployed – than that leading scientist working at company located in another state who you really want in your organization.

Casting a Wider Net
Industry is casting a wider net and looking beyond the traditional cadre of candidates.  Interviews uncovered interesting examples of how high-tech employers are increasingly recruiting from the ranks of non-traditional candidates.

Hire A Millionaire:  A case in point is one organization’s “Hire A Millionaire” – a recruiting strategy that targets the elite group of entrepreneurs who have become financially secure through past business ventures and are now looking for intellectual challenge and a way to give back to the nation, their technical community, or their alma mater.   

Recruiting from Minor Leagues: Casting a wide net also means giving more attention to recruiting out of the minor leagues essentially fostering and nurturing younger, high-potential undergraduate students long before they are ready to graduate as well as making job offers at highly competitive salaries by the time they enter their senior year of college.  Attitudes are also changing about student summer work programs.  Companies are now giving more attention to fostering long-term relationships with students in company summer hire programs and are staying in touch with these students when they return to school.  The hope is that these highly sought after students will give serious consideration to accepting a job with the company after graduation because the company has already established a relationship with them.

Pasture Recruiting:  Looking to the retired scientist or engineer – sometimes called “pasture recruiting” – is also a part of casting a wider net. Because of existing personnel policies that were formulated when job markets were less efficient, when job candidates had fewer options, and when our society tended to be less mobile than it is today, many of the approaches uncovered in this study are either not accessible to the Air Force or are so severely restricted as to make them problematical.

Role of Company Reputation in S&E Recruitment 
Marketing a brand is something that is usually associated with consumer products.  However, at one premier research laboratory known for its ability to attract Nobel laureates, marketing their company “brand” is a major part of their recruiting strategy.  “Brand” in this context is the company’s research reputation. Scientists and engineers want to work in research organizations that have a reputation for being cutting edge and for making the quantum leap in important technologies. And world class researchers want to work with other world class researchers.  All of these things contribute to “branding.” Companies told us that they give particular attention to publicizing technical breakthroughs and, to the maximum extent possible, featuring the individual researchers who contributed. They see this as both a recruitment and a retention strategy. 

“Re-Recruiting:” A Retention Philosophy
One manager remarked, “offering competitive compensation may attract new scientists and engineers, but job satisfaction is the reason that the scientists and engineers will stay with an organization.”  At one company, a corporate goal for managers is to not lose even one member from their group of top performers.  For this reason, managers are motivated to attend to employee retention regularly.  “Re-recruiting” is the term that is used to describe a management philosophy of treating current employees as if they were recruiting them for first-time hires.  For example, re-recruiting means that managers are expected to use appropriate opportunities to reinforce and remind current employees that this a great place to work, that the company cares about its employees and their career progression, and that the company offers exceptional compensation and benefits.  Another retention strategy with exceptional, highly valued scientists and engineers is to invite them to “Name Your Dream Job” within the company, and then managers try to make this happen.

Re-energizing employees about their futures periodically is also a part of re-recruiting and takes several forms. The sabbatical program at one company is regarded as one of its most successful retention strategies.  It allows employees who have been with the company for seven years (intended to counter the “Seven Year Itch” phenomenon) to take eight weeks off with pay to pursue an activity conducive to professional reflection and professional and personal growth.  Managers are also expected to have periodic “retention discussions” with employees.  Re-energizing sometimes involves assigning the scientist or engineer to a special top priority project and placing them in a high impact job.

 Bottom line, don’t assume that your S&Es will stay forever – S&E retention is something that has to be attended to regularly.

Unique Perspectives on Retention Bonuses
Among the most interesting findings is a perspective on the use of bonuses as a retention strategy that differs from views commonly found in Air Force organizations.  At several of the companies visited for this study, paying out a retention bonus in order to keep an S&E from leaving is regarded as a failure and not a success.  One executive spoke about paying retention bonuses as high as 50 percent of salary to keep a particularly critical researcher.  But he also said that the need to resort to paying a retention bonus signals that the loyalty of the employee to the company is eroding and the employee is likely to leave anyway at some point down the road.  This manager says as soon as he pays out a retention bonus, he knows that he needs to start finding an eventual replacement for that scientist.  A manager at another company said paying out a retention bonus to keep an employee also reflects negatively on the supervisor’s lack of attention to re-recruiting and re-energizing responsibilities. 

Exit Interviews: The Last Word
Another noteworthy finding deals with exit interviews.  Companies have found that ‘who’ conducts the exit interview or exit survey will determine what reasons separating scientists and engineers give for leaving the company.  When in-house human resource staff conducted exit interviews and surveys, the reason given most often by departing scientists and engineers was “the opportunity for professional growth.”  However, when companies contracted out their exit interviewing and surveying to a third party along with promises of anonymity to responders, the reason given most often had something to do with the immediate supervisor or management. 

There are two lessons to be learned from this revelation.  First, S&Es are often reluctant to give honest answers in exit interviews with corporate officials or in filling out surveys for fear of burning bridges, but when they are interviewed or surveyed by a contractor with assurances of anonymity, a different and more honest set of answers is revealed.  The second lesson learned is the how the quality and competency of managers and supervisors can significantly influence an employee’s decision to stay or leave an organization.  

Conclusion
This study provides a uniquely candid glimpse into the competitive environment of recruitment of scientists and engineers in which the Air Force is a player.  In recent months the economic picture in the high-tech sector has shifted somewhat.  Even so, it has taken years for the current shortage of scientists and engineers to develop and it will not be solved overnight.  The issues around recruitment and retention of scientists and engineers are complex and interrelated.  The scientist and engineer gap is real.  Technical organizations in all sectors are feeling its effects.  While the charter to the DoD Pilot Revitalization Labs requires testing new approaches to building a quality technical workforce, many of the tools and resources needed to do so are beyond reach of the 245/246 Pilot Labs.

It is mission critical that the Air Force has a highly skilled technical workforce that is deep and wide.  To achieve this objective will require making sweeping changes to the personnel policies and practices that govern the Air Force S&E career field a top Air Force priority – changes that include but also go beyond just raising salaries and compensation.  The long-term solutions will require thoughtful consideration, long-term commitment, creativity, and resources.
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