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Preface

In its efforts to assist unemployed US members of IEEE, the IEEE-USA Employment
Assistance Committee periodically polls all unemployed US members. The 1998 survey
guestionnaire (Appendix A) was sent out to 1288 members on September 24, 1998. The
survey covered arange of topics, including perceived barriers to reemployment, industry
of previous employment, reason for the layoff, and methods being used in the job search,
among others.

To help us better understand the survey data and its implications, IEEE-USA retained Dr.
Laura Langbein to conduct an analysis. Her report to IEEE-USA on survey results
follows. The survey results provide an important look into the demographics of the
unemployed and problems that members, and particularly older members, face in finding
reemployment.

The conclusions contained in this report are Dr. Langbein's, based on her analysis of the
data provided. Thisreport is made available for the information of IEEE U.S. members
and as a public service to promote awareness of unemployment issues affecting the
electrical and electronics engineering community. Referencesto IEEE-USA | IEEE, or
the American University do not constitute an endorsement or approval of the conclusions
contained herein.

For additional information regarding this report, the IEEE-USA Unemployment Survey,
and/or the employment-related programs or activities of IEEE-USA, contact:

William Anderson

IEEE-USA

1828 L Street, N.W., Suite 1202
Washington, DC 20036-5104
(O) 202-785-0017 ext.

(F) 202-785-0835

(E-mail) w.anderson@ieee.org

Copyright © 1999, The Institute of Electrical and Electronics Engineers, Inc. This
report may be copied for non-commer cial uses with appropriate attribution. All
other rights are reserved.



1998 IEEE-USA UNEMPLOYMENT SURVEY: THE RESULTS
By LauraLangbein, Ph.D.

The IEEE-USA Employment Assistance Committee continued its interest in developing a
better understanding of the problem of unemployment among engineers revealed in two
previous surveys of unemployed engineers, onein 1995 and areplication in 1996. The
Committee replicated these surveys again by mailing (on September 24, 1998) virtually
the same survey instruments used in 1995 and 1996 to all 1288 U.S. IEEE members who
reported being unemployed during the end-of-the-year membership renewal period and
who consequently paid 1998 dues at a reduced rate. 335 surveys were returned, resulting
in a 26% response rate, comparable to the 28% response rate garnered in 1995, but better
than the 14% response rate in 1996.

This report of resultsis organized in four sections. The first section reports the
percentage distribution or mean response for each of the questions in the survey. The
second reports the results of selected cross-tabulations that focus on age and various
aspects of employment status. The third reports the results of a multivariate analysis that
focuses on the impact of age on the duration of unemployment when other factors are
held constant. The final section compares some of the current results to those in 1995
and 1996.

Survey responses

Respondents were asked to describe their current employment status. The modal
respondent (45%) responded that he/she was involuntarily unemployed. About 17% had
been reemployed full-time as an engineer, but a total of 23% were employed in a non-
engineering job (7%), employed part-time (7%), or self-employed (9%). Some 6%
reported voluntary unemployment, and 8% said they were retired.

Respondents were next asked to describe their industry of employment in an open ended
guestion. Descriptions in the defense or aerospace industries were easy to classify, but
those in electrical/electronic services or manufacturing were sometimes harder to
characterize. A total of 19% of respondents worked in the aerospace or defense industry
(8% and 1%, respectively). 25% worked in electrical/engineering services or
manufacturing; 13% worked in the computer industry (hardware or software), and 11%
were employed in the communications industry and the same number were employed by
utilities. 8% or fewer worked in other fields (e.g., automotive, R&D consulting,
education, medical, metal, petrochemical, transportation). The mean size of respondents
firms was 555, but the distribution is skewed toward smaller firms, since the median
response is 75 employees. Firm size ranged from 1 employee to 12000 employees.

The modal respondent is not dependent on government contracts. 40% of jobs are not
dependent on government at all, but 25% were somewhat or alittle dependent on

3



government funding. The same proportion were primarily or totally dependent on
government appropriations.

Those who were laid-off were asked what reason the company gave for the layoff. The
most common response was a business turndown (31%). Ten percent or fewer each
listed merger, efficiency improvement, transfer of work, or plant/office obsolescence as
the reason given for their layoff. 63% reported that the layoffs were targeted at specific
functions or units, rather than being across-the-board.

All respondents were asked whether they wanted to remain in their primary area of
technical competence, and two-thirds did. 17% wanted to change their primary area of
specialization, and 11% wanted to move out of their primary area; only 6% wanted to be
able to moveinto their primary area of competency.

Most respondents (69%) do not contemplate more schooling, but 28% consider returning
to school part-time, and 3% consider returning full-time. Slightly over a quarter (27%)
consider leaving engineering entirely.

The duration of unemployment varies widely among the respondents, from alow of 0
weeks to a high of 740 weeks (or about 14 years). The mean is 103 weeks (or 2 years),
while the median is considerably less, at 65 weeks (just over 1 year), indicating a highly
skewed distribution with about 75% of responses below the mean and 25% aboveit.

Respondents were asked what services their employer provided when they |eft.
Respondents could check more than one service, and many did. Severance was provided
in 48% of cases, and extended benefits in 33% of cases. Outplacement help was
provided to 28% of respondents, and retraining was offered to only 6% of respondents.

Respondents were asked to describe their employment search and the results. Nearly
three quarters (71%) agreed that it was very difficult to find a new job; only 4% said that
it was fairly easy to find anew job. Lessthan 10% each reported that an offer fell into
their lap, that they found a great job, or even an adequate job, or that they anticipated a
raise. One-fourth (24%) anticipate a pay cut.

Fewer than half (45%) would recommend engineering to their son or daughter; 29% are
not sure, and 26% would not recommend it at all.

About half (51%) report being aware of IEEE-USA's employment assistance services.

Respondents were asked to rank the job search techniques that worked best for them.
Most respondents merely checked what worked, without any ranking; others ranked only
three or four of the eight techniques that were list. Only a minority ranked the entire list.
The responses were coded using the least common denominator: whether the response
was checked or ranked in the top four. Nearly 60% of respondents rated networking as
especialy helpful; 41% said that ads were helpful, and 38% found that sending out
resumes was useful. Nearly 30% found headhunters useful, and found internet job
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listings beneficial. Some 20% found that going to job fairs worked well. Only 8% listed
outplacement services, and only 3% listed private consultants as job search techniques
that worked well for them.

Respondents were asked what they saw as major personal barriers to their employment or
re-employment. Age was by far the most common response: 76% of respondents listed
thisasabarrier. Areaof technical competence was listed by 31% of respondents, and
geographic preferences were noted as a personal barrier by 27% of the respondents. 20%
cited the downturn in government spending as a personal barrier. Ethnicity was noted by
17% of respondents. Education and national economic conditions were each cited by 12-
13% of the respondents, and sex and disability were each listed by 9% of the respondents.

Respondents were asked their view of the long-term demand for engineers. Their
responses could be readily coded into 3 categories. good, fair, or poor. Using these
categories, the modal respondent was an optimist: 47% saw the outlook as good. About
athird (32%) saw the outlook as mixed, and 21% saw it as poor.

As afollow-up to this question, respondents were asked the following open-ended
guestion: what should IEEE be doing to help (if anything)? Slightly more than half of
the respondents (53%) answered this question; of the 177 who responded, many gave
more than one suggestion. The total number of suggestions was 286. These were coded
into the same 14 categories that were used in the previous (1995) survey, so that
comparisons (discussed below) could be made. The largest percentage of responses
(17%) requested that IEEE provide some special benefit for unemployed engineers. A
common suggestion was that |EEE provide health insurance, but an equally common
suggestion, not made in the 1995 survey, was that IEEE provide or become aunion. The
next largest proportion of responses was that IEEE provide some sort of continuing
education or training (14%), or that IEEE help in networking between unemployed
engineers and prospective employers (also 14%). Nearly as many (12%) wanted IEEE
to take action to stop or reduce the immigration of foreign-born engineers. Between 5
and 10 percent of responses fell into the following categories: improve the image of
engineers (or otherwise do something to increase the demand for engineers) (9%); help
with networking at the local level (7%); fight age discrimination (7%); and, keep doing
what you are currently doing (6%). Less than 5% each gave suggestions such as. protect
U.S. engineering jobs; make it harder to be qualified as an engineer; an explicit mention
that IEEE should do nothing; a complaint about the government being too large, and a
complaint about affirmative action.

Respondents were asked a series of questions about their personal characteristics and
circumstances. Specifically, they were asked about their age, their years of professional
and managerial experience, and about their education. They were also asked about the
nature of the e-mail access they had viathe Internet.

The mean respondent is 53 years old, and the median respondent is 54; the youngest is 28
and the oldest is 68. The mean years of experience among the respondentsis 26, and the
median is 28. Therangeisfrom 0 years of experience to 50 years.
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The modal respondent has aBS in electrical engineering, or other BS (46%). Lessthan
5% have an Associate degree, and less than 5% have a BA. About 11% have an MA or
MBA or similar non-science Master's degree; 21% have an M S, usually in EE; and 17%
have a Ph.D. In other words, the proportion with more than a BS degree equals that with
the BS only.

About 12% of respondents report having no email access at all. For those with access,
multiple responses were possible, so percentages will add to more than 100. Among
these unemployed engineers, most have access at home (73%); 28% have access at work.
Nearly 60% have full access; 18% have partial access, and 6% have email access alone.

Of the 335 respondents, 51% provided their name and address so that IEEE could send
them its packet of information for unemployed member.

Aqge and the Survey Responses

A key concern of both the 1995 and the 1998 survey of unemployed engineersis the link
between age and employment opportunities. It appeared in 1995 that older engineers
have significantly fewer reemployment opportunities than younger engineers. Similar
patterns appear in 1998, in the cross-tabulation results below.

Consider the relation between age and employment status. The mean age of respondents
who were reemployed as an engineer at the time they responded to the survey was the
youngest among the respondents: 48 years. The next youngest group was voluntarily
unemployed (49 years). The next older group was composed of engineers who were
employed, but not as an engineer (mean of 50 years old), or employed part-time (mean of
51 years old), or self-employed (mean of just under 54 years old). The two oldest groups
were involuntarily unemployed (mean of 54 years old), and retirees (mean of 59 years).
These differences are significant overall at less than the .0001 level.

For the fully re-employed engineers, the average number of weeks unemployed was long
(mean of 49 weeks for those reemployed full time as an engineer); but, compared to the
other groups, this was the shortest duration of unemployment. Those employed part time
report an average of 63 weeks of unemployment, while those re-employed in non-
engineering jobs report a mean of 65 weeks of unemployment, and the self-employed
have a mean of 90 weeks unemployment. Among the unemployed, those who are
voluntarily unemployed have an average of 137 weeks unemployment, while the
involuntarily unemployed have nearly as many--128 weeks of unemployment; retirees
report an average of 175 unemployment weeks. These differences are also significant
overall at less than the .0001 level.

Respondents reported the industry in which they were last employed; however, there are
no statistically significant age differences among these industry groups. The oldest
engineers worked in the defense industry (mean=57 years), and the youngest worked in



utilities (mean=50 years), but the within group variance in age for each industry group is
very large, and exceeds the between-group differences in mean age.

Even though age does not vary significantly between industry groups, weeks of
unemployment do, at less than the .03 level. Specifically, the longest duration of
unemployment is among those who were employed in the defense industry, where the
mean was 172 weeks of unemployment. The next longest duration was in the aerospace
industry (mean = 130 weeks), closely followed by those who report former employment
in consulting/R& D (mean = 127 weeks). Among other industries with more than 20
respondents, the results in descending order were electrical/electronic manufacturing
(mean = 88 weeks); computers (mean = 85 weeks); communications (mean = 82 weeks);
and el ectrical/electronic services (mean = 76 weeks).

Older engineers are significantly more likely to report that their job search is very
difficult than younger engineers (p<.005). Specifically, the mean age of respondents who
report a very difficult search is 53, compared to a mean of 50 for engineers who did not
choose that response. Similarly, the mean age of those who said that it was fairly easy to
find a new job was significantly lower than the mean age of those who did not select that
response (p<.002); those who said that it was fairly easy averaged 45, compared to an
average of 53 years for those who did not check that response option. Unsurprisingly, it
follows that the weeks of unemployment reported by those who report that their job
search is very difficult is somewhat longer than those who did not check this option. The
difference, however, is only marginally significant (p<.09) using a 2-tailed test, but it is
significant by conventional standards (p<.05) using a 1-tailed test, which would be
acceptable since the expected direction is what we observe. The mean weeks of
unemployment for those who report a very difficult search is 110; the mean for those who
did not select this response option is 84 weeks.

Respondents were asked to check whether or not they perceived various factors as
barriersto their re-employment. We have already seen that age was the most frequently
selected among the nine possible barriers listed. More importantly, older engineers were
significantly more likely to cite age as a barrier than younger engineers. Those who cited
age as a barrier averaged 55 years, compared to a mean of 46 years for those who did not
regard age as a barrier (p<.0001). However, those who cited age as a barrier did not have
significantly more weeks of unemployment: those who cited such a barrier reported a
mean of 104 weeks of unemployed, compared to 101 weeks for those who did not
mention age as a barrier to re-employment, but this small differenceis not statistically
significant (p<.87).

Older respondents are slightly more likely to be glum about the long-term outlook for
engineers than younger ones, but the difference is small and not significant. Those who
see the outlook as good average 51 years; those who see the outlook as fair average 53
years; and those see the long-term outlook as poor average 54 years. Although the
differenceis not significant statistically, the pattern is consistent.



In general, these patterns are consistent with the next finding: older respondents report
significantly more weeks of unemployment than younger respondent. Specifically, for
each additional year of age, unemployment goes up by 2 weeks (p<=.007).

It is also interesting to note that older engineers are less likely to have access to email via
the Internet, although the difference is not statistically significant. Those who report no
access average 54 years, compared to 52 years for those who have some sort of access to
email viathe Internet, but the differenceis not statistically significant at conventional
levels (p<.17).

Multivariate Analysis of Age and the Survey Responses

We have shown that age may contribute to the duration of unemployment. But
correlation, which we have just seen, is not the same as causation. To make the possible
causal connection more conclusive, we need to eliminate alternative explanations that
rival age as a reason for unemployment. For example, we have just seen that older
respondents are less likely to have access to email via the Internet; maybe email access,
and not age, accounts for the observed correlation between age and unemployment. Or
perhaps the observed correlation between age and unemployment reflects the industry in
which older engineers may be concentrated. Specifically, we showed that older engineers
tend to work in aerospace and defense. These industries are more likely than other
industries to rely on government funding. These two industries also show more weeks of
unemployment. Perhaps, then, it isindustry of former employment, and not age, that
accounts for the relation between age and unemployment.

Multiple regression allows us to test whether the observed correlation between age and
unemployment holds up when tested against these, and other, rival explanations, and the
results show that it does. Using two different types of multiple regression estimates, and
with 7 control variables, the impact of age on unemployment emerges even more strongly
than it does with no controls. Now, for each additional year of age, unemployment rises
by 3 weeks, and the estimate is consistently significant at conventional levels.

The regression results also show that years of experience help to reduce unemployment
by 2 weeks, but the impact is only marginally significant. In other words, if we were to
compare 2 engineers of the same age (say, 55) and one had 30 years of experience while
another had 25 years of experience (and they were comparable in all other respects,
including education), then the engineer with 5 more years of experience would have
2*5=10 fewer weeks of unemployment than his 55 year old peer. On the other hand, if
we were to compare two other engineers, both with 30 years of experience, and
comparable in other respects such as education, except that oneis 55 and the other is 60,
then the older engineer can be expected to endure 3*5=15 more weeks of unemployment
than his younger, but otherwise comparable peer.

The multiple regression also shows that having additional degrees appears to increase
unemployment: each additional degree adds 10 weeks to the duration of unemployment.
This may indicate that, when other factors are held constant, additional degrees signify a
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higher price to employers. When prices are higher (especially among already
unemployed engineers, so that high price may not clearly signify quality to employers),
demand is less, and hence unemployment may be longer.

Not surprisingly, retired and voluntarily unemployed engineers experience a 75 weeks
longer duration of unemployment than those who are in the active labor market (p<.000).

Further, holding the other variables constant, respondents who report no email access at
al to the Internet experience 50 weeks more unemployment than statistically comparable
respondents who have some form of access to email. This may mean that access to the
Internet is a critical job search technique; it also may mean that those without access are
technologically less up-to-date than their peers. This survey, however, provides no data
with which to test this speculation.

Having been employed in industries dependent on government funding (defense and
aerospace) adds 11 weeks to the duration of unemployment, even when other factors are
held constant (p<.006).

Attending job fairs appears to add 29 weeks to the duration of unemployment (p<.05).
Job fairs may reduce search activity, as prospective employees wait to hear from the
employers they spoke with at the fair; or only those with especially long unemployment
attend job fairs. Networking, however appears to reduce the duration of unemployment
by some 36 weeks (p<=.003).

Taken together, while each of these 8 factors significantly affects the duration of
unemployment, they explain little of its variation (only 18%). Clearly, thereisalot more
to be learned about the causes of long unemployment spells among electrical and
electronic engineersin U.S. labor market, and about whether age, or other factors,
including technical skillsthat are not up-to-date in the external labor market, given
prevailing salaries, contribute to long spells of unemployment.

Selected comparisons to 1995 and 1996 survey responses

There are some striking differences, and some striking similarities, among the 1995, 1996
and 1998 survey responses. Further, there is evidence that the situation for unemployed
engineers has gotten both better and worse. (Testing the differences for statistical
significance is beyond the scope of this basically descriptive exercise)) First, thereis
little difference in the employment status of respondents to the three surveys. in 1995,
20% reported being re-employed full time as an engineer; in 1996, 19% so reported; the
same statistic in 1998 was 17%. In 1995, 15% were employed part-time or self-
employed; in 1996, 13% were employed part-time or self employed; in 1998, the
corresponding percent was 16%. In 1995, 48% were involuntarily unemployed; in 1996,
49% were involuntarily unemployed; in 1998, 46% were.



A clear trend, however, emerges in the industry of former employment, as well asin
characteristics related to the industry of employment. In 1995, 20% reported
employment in defense, and 16% reported employment in aerospace; these industries
were (and are) relatively dependent on government funds. In 1996, 11% were employed
in defense, and 15% in aerospace. By 1998, with further cut-backs in aerospace, 11%
report former employment in defense, but only 8% in aerospace. Further, in 1995, 33%
report that their former jobs did not depend at all on government funding; in 1996, 42%
so report; and in 1998, 40% reported no dependence on government funding. Inasimilar
vein, in 1995, 30% reported jobs that were totally dependent on government funding; in
1996, 23% so report; and in 1998, 24% reported these as former jobs. In 1995, 58% cited
business turndown as the reason for their layoff; in 1996, the corresponding statistic was
46%; in 1998, only 31% citethisasareason. Thereisaso aclear trendinfirmsize. In
1995, respondents reported an average of 1002 engineers worked where they did; in
1996, the corresponding response was 815 engineers; by 1998, the response was an
average of 556 engineers.

Despite the growing economy in 1998, the duration of unemployment in 1998 is longer
than that reported in 1995 or 1996: the mean duration is 103 weeks in 1998, compared to
amean of 84 weeksin 1995 and 92 weeksin 1996. The median shows no similar trend:
the 1998 median weeks of unemployment is 65 weeks, compared to the median of 57
weeks in 1995, and a median reported as between 52-78 in 1996. Oddly, however, the
percentage who report that it is “very difficult” to find anew job is somewhat lessin
1998 (71%) than in 1996 (76%) or 1995 (85%). Thelong term outlook for engineersis
also viewed more positively in 1998 than it wasin 1995 or 1996: 47% view the outlook
as “good” in 1998, compared to 23% in 1995 and 25% in 1996; and 21% view the
outlook as poor in 1998, compared to 35% in 1995 and 37% in 1996. Theroser long-
term outlook may account for the absence of any increased intent to return to school,
despite increased duration of unemployment: in 1995, 27% expressed intent to return to
school part-time, and 3% full-time; in 1996, the corresponding percentages are 29% and
3%, respectively; and, in 1998, thereis no change: 28% intend to return to school part-
time, and 3% full-time.

A small part of the increased unemployment duration in 1998 may be attributable to the
small increase in the mean age of the respondent among the three surveys. the 1995
mean age was 51, compared to 52 in 1996 and 53 in 1998.

Email access has become increasingly available. In 1995, 43% reported having email; in
1996, 60% had Internet access; by 1998, only 12% reported no access to email, which
means that 88% did have some form of email.

The regression results show little change among the surveys: the same variables are
significant, but some of the values of the regression coefficients change. The impact of
age on the duration of unemployment remains important, and appears not to have
changed much: in 1998, each additional year resultsin 3 additional weeks of
unemployment, compared to 7 weeks in 1996 and 5 weeks in 1995. Having no email
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access adds 17 weeks to the duration of unemployment in 1995, 10 weeks in 1996, but 50
weeksin 1998. Networking appears more effective in 1998 than in 1995 or 1996.

Overall, age appears to have a persistent effect on the duration of unemployment, but it
cannot be determined from these surveys whether that is attributable to productivity
differences, price differences, age discrimination, or some other factor.

Submitted by Laura Langbein, Ph.D.
18 December 1998

Laura Langbein, Ph.D. is a Professor in the School of Public Affairs at American University,
where she teaches graduate courses in quantitative methods and public policy analysis. She has
published a book on public program evaluation, and journal articles that apply statistical analysis
and survey data to topics that include public and private wage determination, the impact of
campaign contributions in Congress, and the implementation of environmental regulations.
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Appendix A
| EEE- USA EMPLOYMENT QUESTI ONNAI RE

1. Check the response that best describes your current enploynment situation
Re-empl oyed full tine as an engi neer

Enpl oyed as ot her than an engi neer

Enpl oyed part tine

Sel f - enpl oyed

Unenpl oyed, voluntarily

Unenpl oyed, involuntarily

Retired

N

In what industry were you enpl oyed?

3. Estimate the nunber of engineers at that |ocation

4. To what extent was your position dependent on governnent grants, contracts, or funds?

(Check one)
Total ly Primarily
Somewhat Very little None

5. If you were laid off, what reason did the conmpany give?
Busi ness downturn (actual or anticipated)

Merger or acquisition

Efficiency or productivity inprovenents

Transfer of work

Pl ant or office obsol escence

6. Were the layoffs (Check one)
Across the board?
Targeted at specific functions or uni ts?

7. Do you want to nove into, stay in, change or nmove out of your primary area of
techni cal conpetence? (Check one)

Move into Stay in

Change Mbove out

8. Do you contenplate returning to school full or part time? (Check one)
Ful I Tine Part Tine No

11. When you left, did your previous enployer provide: (Check all that apply)
Qut pl acerment services

Ret r ai ni ng opportunities

Sever ance

Ext ended benefits

12. Describe your enpl oynent search and the results (check all that apply)
Very difficult to find new job

Fairly easy to find a new job

Ofer fell into ny lap

Found a great job

Found an adequate job

Anticipate a raise

W11l have to take a cut in pay

O her (pl ease descri be)

13. If you have/had a child, would you recommend to your son/daughter to become an
engi neer ?)
12
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es No Not sure

14. Were you aware of any of |EEE-USA' s enpl oynent assistance services?
Yes No
15. Pl ease rank which job search techni ques work for you? (1 is highest)
Sendi ng out resunes

Answer i ng ads

Usi ng a headhunter

Usi ng out pl acenent services

Hiring private consultant

Going to job fairs

Net wor ki ng

Internet job listings

O her (pl ease descri be)

16. Do you see any of the follow ng as personal mmjor barriers to enploynment or
re- enpl oyment ?

___ Age
Sex
Et hni ¢ backgr ound
Disability

Educati onal background

Area of technical conpetence
Geogr aphi ¢ preferences

Nat i onal econonic conditions
Decrease in government spending
O her (Pl ease descri be)

17. How do you see the long termdemand for engi neers?
18. What shoul d | EEE be doing to help (if anything)?
19. What is your age?
20. How many years of professional and managerial experience do you have?
years
21. \What degrees do you hol d?
22. Do you have access to the Internet? (Check all that apply)
Home
Wor k

Ful I Access

Partial (e.g., AOL, Conpuserve, etc)
E-mail only

None

If you would like to receive the packet of information for unenployed nenbers, provide
your nane and address below and we will forward the packet to you

Good Luck!

| EEE- USA Enpl oyment Assi stance Conmmittee
1828 L St. NW Suite 1202

Washi ngt on, DC 20036

(202) 785-0835 FAX

www. i eee. or g/ j obs. ht n

1998
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