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Executive Sun:mary 

The charge given to the Job Training Issues Team was the assessment of current 
and future training and retraining needs of Minnesota w0rkers and employers 
and.the design of a nore effective linkage between state and local agencies 
and non-governrrental organizations. Concurrently the Study Committee on 
',I1echnical Education was to examine the need for technology education programs 
in Minnesota by reviewing existing data on the availability of programs and 
the need for graduates in those technology programs as detennined by private 
industry and governrrent sources. 

Initial investigations by both comnittees indicated that available labor 
market infor:rration lacked the precision for na.king rec:x.mrendations, was not 
applicable at the substate level where program decisions are rrade, and did 
not include identification of the skills or conpetencies that would be 
necessary in the occupations identified. With the primary imfx>rtance of such 
data, it was decided to nerge the two conmittees for an assessnent of current 
data and for possible reoo:rmendations of an appropriate design of job skill 
needs forecasting for Minnesota. 

Findings indicated that though there were a number of independent collections 
of data related to job projections, industry nonitoring, tax revenue forecasting, 
currently integration of this valuable data basie is not occurring. Additionally, 
education and training systems are seeking nore specific data on which to do 
their planning in order to operate nore effectively and efficiently. Finally, 
the responsibility for an on-going process for collecting, analyzing and 
disseminating information on the hurran resource needs of Minnesota employers 
must be put in place. 

Recognizing the separate but related charges to the original corrmittees, the 
combined Issues Project Team recon:nends: 

1. The funding of a Technical Skills Study by the Lepart:nent of Eoonomi.c 
Security, Research and Statistics, to focus on the needs being generated 
by the impact of high technology. Cost of this would be absorbed in 
pa.rt by the Research and Statistics Office and supplen:ented with $1,000 
by adopting the Issues Team recomrendation. A six-nonth tineline is 
anticipated. · 

2. The funding of Future Job Opportunities in .Minnesota Research Proposal by 
Dr. David Birch of the Ma.ssachusetts Institute of Technology. 'Ihe product 
of this research would be a "road nap" that describes what job opportunities 
will be available over the next 5 to 10 years, what jobs are likely to 
vanish, and how best to mike the transition from the old to the new. Cost 
of the research, coordination and updating would be approximately $125,000. 
A tw'elve-nonth tin:eline is ex.pected. 

3. The funding of an implerrentation process which would integrate the labor 
rrarket information into existing career guidance and program planning 
processes throughout Minnesota through the Minnesota Occupational 
Infornation Coordinating Conmi ttee. 'Ib provide for irnplerrentation, 
$50, 000 is recorrrrended. A twenty-four nonth tin:eline is appropriate. 

Finally, the Issues Project Team's experience of trying to identify current 
available infornation, and its discovery of the wealth of data collected but 
currently unable to be integrated, results in its urging the further 
investigation of a policy that would provide coherent direction to and analysis 
of research on the Minnesota eoono~. 
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II. Background Histoi:y 

The State of Minnesota with the rest of the nation is.experiencing the rrost 
rapidly changing economy in its histoi:y. Nationally, over twenty-five 
thousand companies declared bankruptcy last year, while half a million new 
companies opened their doors. In the past, 'When both the economy and 
technology rroved at a slower pace, it was possible for growing businesses 
to errploy the 'WOrkers 'Who lost jobs in disappearing industries. That is 
no longer possible. 'Ihe kinds 2._~cl levels of c:;kills are changing. At a ti.nE 
when governrrent is perplexed by the presence of displaced ~rkers, businesses 
are claiming jobs go unfilled, and expansion is limited by the lack of an 
appropriately trained ~rkforce. 'Ihe need exists to rrore accurately and 
completely extract job skill needs from business to provide education and 
training institutions with the infonnation for appropriate curriculum 
developrrent, and to provide workers with an inproved basis for job training 
selection. While the economy and changing rrarkets have impact on en:ploynEnt 
needs, special attention must be given to the impact of technology in the 
'WOrk place. This impact must be addressed both in tenns of appropriate 
technical education including nath/physics and science programs as well as in 
terms of consequences for the broad range of employrrent. 

Char~ 

Concurrent with the establishment of the Job Training Issues Team was the 
creation of the Study Conmittee on Teclmical &lucation. '!he charges given to 
these two groups ,were different but related. '!he charge given the Job Training 
Team was the assessrrent of the current and future training and retraining needs 
of Minnesota workers and employers and the design of a rrore effective linkage 
between state and local agencies and non-govemnental organizations. 

The primary focus of the Study Connri.ttee on Technical &lucation was to examine 
the need for technology education programs in Minnesota. '!his conmi. ttee was 
established in response to Governor Perpich's request to develop a strategy 
and policy frarrework for technology education in Minnesota. 'Ihe Governor 
asked each of the higher education systems and the Minnesota High Technology 
Council to appoint representatives to this corrmittee. 

The charge to this group was to review existing data on the availability of 
programs and the need for graduates in those technology programs as detennined 
by private industry and govemnent sources. rater phases of this work activity 
might involve the developrrent of specific recormendations to the Governor, 
and the Legislature on needed program initiatives • 'Ihe State Planning Agency, . 
the Departn:ent of Finance, and other agencies such as the Departn:ent of Economic 
Security were to be involved in the needs assessnent process. 

The Job Training Team required labor narket infonration as a start, then, rrore 
specific focus on skills needed in training. Design of improved linkage 
depended on structure of inforrration collection and dissemination. 

The Study Comnittee on Technical &lucation needed to review existing programs 
and the need for graduates as detennined by private industry and governnent 
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sources. Iack of knowledge about· current labor market infonaation as~ M\ 

cx:nflict in p:ojecticns denaJStrated the need for inpcoved data base prior 
to the recxmaoardaticn about pmg:rams. 

With.the primary µtp)rtance of su::h. data, it was decided tc merge the two 
comn:Lttees for an assessnent of current data and for possible recau[Jatldatio~ 
of an appropriate design of job skill needs forecasting in Minnesota. 

Several. ncnths after the a:mmittees joine:3. tc review data processes, the 
Q:mni ssion on the Future of Post-Secondaey Fducation in Minnesota presented 
iu :findings which incluied the recxmmndai:ion that the state initiate a 
state sp0l1S0red project which will asst:me leadership. for llnk:ing projected 
enplcymant needs with. the capacity of ecb::atiomJ and training p:r.og:cans to 
seti1e enployers. "Milmesota nmt.m::>m clcsely link the eaploynent needs of 
the state with our edtJ:ationaJ pi.ogcaus. We mDSt cat .dcwn on our i:espcnse 
tine fr:an pxojected E!llf:'loyer need to avaiJabUity of skilled personnel. If 
Minnesota can establish a nm:e sensitive~ DDre futuxe-oriented job pmjectioo. 
system than other states, we shall have a distinct and itrport:ant caupetitive 
advantage. MJxeover, we shall have g:ceater a:mtrol of our econcmi.c destiny® 

AnalI!is Method 

'Iba a:mbined cxmnittee was cutp.>oed of the listed nerrcers and-the agencies 
.they . ted: 

.,;;;::;.oa---
-----·-· --· - .. ______ ., __ 

David. J. Berg 
thiversity of Minnesota 

John Cosgrove 
Departnent of F.a:manic 

Security 

C'jna/ Crist 
Office of Science & Technology 

touqlas Fasterling 
catmunity College System 

Dean Russel J li:>bbie 
tlbi'WU:Sity of Minnesota 

Valerie Jerich 
Dapar1:n&nt of F.cxmcmic 

Ievel.opnent 

John Malinka 
Minnesota High Technology 

Council 

I:ale Nelson 
_Departnent of Finance 

Rudy Pinela 
Departnent of Emnomic 

Security 

Dick Ra11berg 
Mirm.esota Council for the Handi~~ 

Br1.J:e Reddem:mn 
Departnent of Finance 

Mike Stetzler 
Austin A1:ea \be. Technical Institlite 

Bill Steck 
VOcational-Technical F.du::ation System 

Bu:bara St:ccnei: 
State PJ.am:ti.ng Agerccf 

Paul '.lbalas' 
Minnesota Higher Education 

Ccominating Board 

Adrian Tinsley 
State University System 

M:mica Manning, Chairperson 
Minnesota Job Skills Partnership 
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'lltls group net over a period of four ncnths to discuss the status and needs 
for occupational projections as they related to system, institution and 
agency planning. Sorce of the p:resentations were nade by comni ttee nembers 
who are involved in either errploynent research or who carry significant 
re~nsibility for education program planning. 

An inventory of current research was made while representatives of educational 
institutions.outlined the kinds of infoxma:t.ion they needed for,_Jnproved planning. 
Discussions about deficiencies in current data collection, utilization and 
dissemination followed. When it becarre apparent neetings of the full conmittee 
were too large to generate possible solutions, a sub-ccmnittee was directed to 
review the findings and develop a set of recxmrendations. 

III. Findin~ 

1. Industry am occupational projections a:re nade by the Departnent of 
Fconomic Security, Research and Statistical Services Office. Iong-teJ:m 
projections for five and ten years a:re rrade for the state and net.re area. 
Results a:re published in dcc1.ments and technical material is available 
for other analysts. Federal funding for this effort has been reduced. 
Federal analysis :Eran the Bureau of Iabor Statistics is no longer as 
available. Ftmds are available through the Governor's Job Training 
Council but how these funds will be used is not presently clear. 'Ihe 
outlooks a:re prinarily based on historical data and while analyses attenpts 
to recognize other factors having economic inpact, there is no direct 
J:elation to data bases in other state agencies. Data validity at the 
state level is oot applicable to the substate level. 

• < 

2. 'Ihe Departnent of Revenue uses a ncdel package to develop long-teJ:m (1995) 
forecasts of erploynent, personal inccne, consurrer prices, and costs of 
production. 'Ihese estimates:- a:re used in_ revenue forecasting of certain 
taxes and inpact analysis of tax law changes. 

3. 'Ihe State F.concmist, located in the Departnent of Finance, develops a 
forecast of the Minnesota eooncmy and major tax revenues for two to five 
years into the future. National economic forecast data is related to 
a ncdel of the Minnesota econcmy. 

4. '!be Departnent of Hunan Services, Bureau of Incare Maintenance projects 
long-tel:m (1990) levels of caseloads, cx,sts_and issues associated with 
najor programs to fi:nancial assistance and health care funding. 

5. 'Ihe Departnent of Agriculture and Applied Fconomics at the University 
of Minnesota does state and substate analysis including occupational 
projections at the state level. 'Ihe university of Minnesota-Duluth also 
conducts economic research regarding occupations. 

6. 'Ihe Minnesota High Technology Council completed a survey in 1982 on 
engineering needs and engineering technicians in the State of !ft.innesota. 

7. 'Ihe Minnesota Occupational Infonna.tion Coordinating Cormri. ttee provides 
a channel for the dissemination of materials related to labor market 
infonna.tion, particularly as it related to educational programs. 

8. E!ducational institutions ha-ve changed in the kind of data they seek. Ne:11 
career program pro:r;:osals were rrost frequently sup:r;:orted by employer 
surveys conducted by the initiating institutions and corroborated by 
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professional. testincny. .M::>st institutions do not regularly review • 
current occupational data distributed. by the Dapart:nent of F.oonomic 
security. · 

9. · Placenent infonnation £ran the various system; is inter-related, 
~ currently standardization is lacking as well as a.medium for exchange 

of this infonnation. 

10. Since many educational institutions serve a particular geographic regione 
specific substate information is necessary to careful planning. 

11. Training programs funded. by the Job Partnerslu.p Training .Act and the 
Minnesota Job Skills Partnership Board need regional data on labor damri:i 
and supply. I 

12. 'llle inpact .of state economic develOJ;l?Blt ventures is unknown. 'Ihere couJr 
well be inplications for jobs and skill needs in specific areas. 

13. Extracting specific skill infonnation fran industry is on an ad hoc basit"· 
sought.by the developers of specific programs. 

14. No one agency is responsible for the data base for researchers doing 
ecx:>namic analysis. 'Ihere are no set standards for data collection. 

15. Business am industry to the extent they are engaged in strategic planning 
devote resom:ces to capital.rather than human resource planning. Infome:fd.on 
is mininal.on future skill mix.needed by specific conpanies. or industries 

cameo~ 

Several depart:nents in the state are :responsible for oollecting specialized 
infor.aation which is concentrated in tine and space. Individual state offices 
have interests in obtaining objective infornation on the state of the eoononw 
with :regard.to specific issues, like prospective state revenues, state 
deRcgrap:ti.cs, probable inpact of proposed new taxes, unenploynent projections"' 
'lbis extensive data :cesource is not currently ex>llected in such a way as to 
inter-relate the info:cnation. 

Accurate projection of job training needs, -tllcludirig -technical education, is 
dependent on·. understanding the nature. of the. ecx:>n<:Jn¥. A state is a collection 
of place ecxmanies repi:esented by mmicpalities and adrninist.rative·areas which, 
also, form functional economic conmuniities. In order to provide for effective 
cxmmmication with educational institutions, the inforrration needs regional 
analysis (~i) • 

'!he dynamics of the occupational narket currently reflect several impacts • '!he 
business cycle forrrerly seven to ten years, is ncM closer to three to four 
years.. 'llle high technology indust:cy is very volatile, with the high volatility 
based nore on location than other changes. 'Ihe inpact of the military budget 
buying skills away from other areas must be understood. Many job slots exist 
due to job migration and not solely to new job creation. Federal and state 
policies have differ.:ing_inpact in regions. 

Knowledge is lim:i. ted. about industry's present training . capacity. '!his is 
particularly significant relative to older -workers. 

Iabor supply infonnation is critical to projecting occupations and training 
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requirerrents. '!he projected decline of labor force entrants by 1992 could 
change the mix (staffing patteni) with nD:te part-tine jobs nerging to full
tine jobs. Also the age of the labor force could change t±e nature of the 
way educational programs might be offered. 

e.g. MJre attention to part-tine programs to m:et the needs of 
employed workers. 

e.g. MJre attention to the previous education of workers: sane 
will need less training to nove to other positions because 
they have rro:re education to beg:in with. Others will need 
rrore developrrental work to be prepared for technical training. 

Finally, errerging occupations are difficult to identify. 'lb IlDIUtor for them 
us:ing only historical data is misleading. 

Conclusions - Needed Inproverrents 

The charges given to the original comnittees led the conbined effort to the 
search for existing useable data for decision-making regard:ing job training 
needs and technical education program needs. 

1. It is apparent that there is a ~th of infonnation collected for 
specific purposes by several state agencies, but no current way to 
integrate this data for purposes of assessing long-tenn trends in the 
state econaey. 

2. In order to project job and technical education needs, the ecxmcnw 
of the state as a whole and of specified regions must be analyzed nore 
minutely. What kinds of industries will eJ<pand or contract, what location 
decisions seem practicable, are inq;x>rtant qt.Estions to be answered. 

3. In the short-tenn, infonnation rrnJSt be acquired to provide the technical 
education a:mnittee a basis for recornrendations on program planning in 
light of quantity and content. 

Infonnation is needed to project not only the de.mands of industry, 
corrmerce and governnent for a technically canpetent labor force, but 
with respect to these demands, there is a need to identify the specific 
skills and associated canpetencies that the education and training system 
must provide as distinct from those which industry can/should provide. 

4. In the long tenn, the :responsibility for an on-going process for 
collecting, analyzing and disseminating infonnation on the hurran resource 
needs of Minnesota employers must be put in place. Such a process will 
be nest effective if the whole eex>rlOJlW is studied with projections in 
capital and human resource needs emanating fran a thorough study. 'Ihe 
rapidity of change experienced in the state, national, and international 
eoo:nonw is unlikely to abate, so a sophisticated, continuing process is 
required. 

5. In order to address these issU=s on a continuing basis, the need exists 
to pool technical expertise and create a stronger network for the 
effective utilizing of this expertise. 'Ihe value of the kinds of research 
reconnended can only be realized if there is institutionalization of using 
this infonnation in the decision-making process. 
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rv. Alternative Options 

CUrrently available resources do not provide education and training 
institutions - or those who develop education and training p:,licy - the 
specific kinds of infonnation needed to address the needs of the work force. 
With the oonbined effects of changes in business operations as well as the 
dencg.ra:phics of the work force, nD:re info:rnation is sought throughout 
p:,st-seoondary education to :review current curricula and programs and to 
direct other developnent nD:re appropriately. 

It is helpful to consider this problem in two tinefranes!' the iima:liate and 
the long term. '!he Technical Fducation Cbildil.ttee needa information nC1l1 to 
make p:rodl.X:ti ve recx:mmmda.tions on technical program requirenents. 'lherefore, 
a solution that can be in'plenented on the short-teen must be amsidered. 

11:Mever, in'plied in the charge to the Job Training Issues Team and incunbent 
on the solution is a long term resporise that would provide infornation on 
the changing skill needs in Minnesota in such a way that edu:ation and train:b.L 
planners would continually have available the best projections to assist in 
updating and :revising curricula and prog:rans. 

The following options we:re a:msidered .independently but oould also be viewed 
as four increasingly cnnprehensive phases of creating an infor.mation system 
that would provide on-going, useful data for decisions regarding appropriate 
p.i:ograms of edtcation and training. 

Option 1: To have the Depart:mmt of ~ Security, Pesearch and 
Statistics, cxmduct·a Teclmical Skills stu:ly to identify 
the demands of Industry, a:nmerce,. and G:>vexrment for a 
teclmically ~tent labor force. With respect to these 
demands, the stuiy would identify the specific technical 
skills and associated canpetencies that our edu:ation system 
must provide as distinct from those which industry provides. 
(See Attachnent A.) 

'Ibis option would generate infonration that focuses exclusively on the skills 
and competencies needed in technical occupations. It would be conducted as 
a written surve.y of app:r:ox:i.nBtely 200 businesses in 30 occupational categories 
related to high tedmology cxmbined with follow-up interviews and possibly 
the developuent of case stu:lies. 'lhe Pesearch and Statistics Office of the 
Depart:mmt of F.conanic Security would p:rovide the leadership and have primary 
responsibility for oonducting the resea:cch. 

Budget Inplications: $1,000 (p:,stage, printing & E.D.P.) 

Option 2: To contract with Dr. I:avid Birch of the Ma.ssachusetts Institute of 
Technology Program on Neighborhood and Regional Olange for a 
research effort on Future Job Opp:)rtunities in Minnesota to provide 
a "road map" that describes what jd:> oPJ;Ortunities will be 
available over the next 5-10 years, what jobs are likely to vanish, 
and how best to ~e the transition £ran the old to the new. 
(See Attaclment B.) 

'Ibis option would provide info:rnation to education planners in both technical 
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and non-technical areas. 'Ihe stu:ly would be of 15 to 20 job categories, 
55 occupational groupings, . and would forecast job growth by indust:ty group 
on a regional level within the state. 'Ihe intent of this sttrly is to identify 
job growth and decline based on observation of new forrrations, failures, 
decisions to expand or contract., or relocate by Minnesota business and indust:ty 
within the context of the changing U.S. econOIY¥. Specifically, the research 
project p:roPJses to provide answers to the following: 

1. How rrany jobs of what kind will exist 5 and 10 years from nCM? 

2. W11-lt occupations will these jobs require? 

3. M'lat will the skills required to perfo:an those jobs? 

4. For a person of a certain age with a certain anount of experience in 
a certain occupation, what career opi;ortunities offer the greatest 
p:)tential, and what kind and fonn of edu=ation and training offers 
the best vehicle for getting there, and 

5. For the education and training establishnent as a whole, where will the 
greatest need be? 

Budget Inplications: 

Research Project: 
State COordination (. 5000) 
State Research Follow-up ( • 5000) 
Implenentation 

$80,000 
25,000 (director of project) 
20,000 (continuing basis) 
50,000 (see below) 

$175,000 

Discussion: Integral to the effective use of the research in both options is 
providing for an implenentation process • Currently, the Minnesota Occupation 
Infonna.tion Coordinating Conmittee is charged with the developrrent of an 
occupational inforrration system by federal vocational education and job training 
legislation. Expanding the nen:bership of M'JICC to inclu:ie all systems of 
i;ost-sea:mda:ry education, the G:>vemor's Job Training Council, the Minnesota 
Job Skills Partnership Boatid, and several. representatives from business and 
industry would strengthen the network. 

M)ICC, the State .Board for Vocational-Technical Education and the I:epartrcent of 
Economic security are conducting a project to enable edu=ation and training 
planners to analyze educational "supply" data with occupational demand data. 
As a part of the research process in both Option 1 and Option 2, M)IO:: could 
ooordinate two kinds of panels to prarote reliable use of the data generated. 
Review panels of selected representatives of business and indust:cy would provide 
additional insight into the occupational skill projections. Review panels 
from education and training systems would address issues of training 
resp:)nsibility and planning. 

Updating of the research infonnation garnered in either Option 1 or Option 2 
must be provided for. 'Ihis updating derrands a continuing information 
dissemination process. IDICC would be an appropriate agent for continuity of 
information sharing. In order to accomplish the systematic rranagement of 
available information, data base access is necessary. 

Budget Irrq;>lications: $ 50,000 (see above Irrq;>lerrentation) 
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Option 3: 'lb create a Council of Economic Advisors fran Gove.r.rment, F.ducation 
and Business that would p.mvide :r;olicy direction for economic 
research inp:>rtant to the state. 

'lllis Col.mCil of Economic Advisors, which ex>ul.d be an expanded version of the 
current Advisory COnmi ttee for revem.:e forecasting woul.d car.ry the following 
rrandates: review state revenue and other pertinent economic forecasts and 
analysis; develop an agenda for state economic research; supervise and develop 
guidelines for a centralized state data base system; review and analyze 
proposed legislation for its economic :i.npact, and initiate and recxmrend stud:Lx,, 
surveys, etc., where th~e is a current lack of data or analyses. 

'll'lis option would provide for coherent analysis of the state ea:matW reex>gn.i2;Ji)1q 
that a stuiy in~ sector of research, su::h as lal:xJr supply and demand is 
not.sufficiently ~uable when treated idependently. 

'1he develoi;:uent of a data base center would provide for the integration of 
info:rnation from the various data files to increase the value of the analyslii 
'lhe individual agencies collecting raw data currently woul.d continue to 
collect and analyze it for their specific nandated purposes. '!he data base 
center would be responsible for defining data needs, gathering and maintainin° 
(pe:rllaps in sunmary fo:rm) for use in economic analysis. 

'Ibis option noves beyond maintaining a network which defines problems by 
creating a council to set policy in direction of research. However, its 
nature would limit its actual work. Research would still be carried out by 
specific agencies or by a consortia of researchers on a voluntary basis. 'lhe 
creation of the data base center would iIIprove acx:ess.ibility for independent 
researdlers. 

'!he Council of F,concmic Advisors could be located in the State Planning Agency 
with authority to advise and :rea::mnend resecu:ch direction and with fl.mdmg to 
pronote new research initiatives on a grant basis to specific agencies or 
research consortia. 

Budget Inplications: Not determined 

Option 4: 'lb create a State Applied Econcmics Pesearch Center, supervised by_ 
a Cotm.eil of F.conomic Advisors, and having, as its core a Data 
Base Center. 

'1he State Applied Econcmic Pesearch Center would be involved in and car.duct 
specific research on the state's ecx:nx:mr{ as well as ncnitor and forecast state 
and sub-state economic activity. St.:eh a center would: provide for continuity 
of research, provide objectivity of research :rencved from the political 
enviro:nnent, reduce duplication of effort, focus on long-term analysis as well 
as short-te:rm nonitoring analysis and forecasting nest carmonly done, draw 
on the best resources the state has to offer. 

'Ihe Council of Economic Advisors would retain the responsibilities listed .in 
Option 3, and, in addition, organize and supervise the State Research Center. 

Option 4, as well as Option 3, goes significantly beyond jab training resecu:ch, 
but inp:)rtantly inclmes occupational projection infonnation with other studies 
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of the ec:onoiey'. Ultimately, the issues of job training must be addressed 
within the broad perspective of economic develo:p:rent projections and econcmi.c 
security requil:enents. 

Bu:iget Inplications: ~t determined 
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V. Iecxmnendations 

'!he Issues Project Team on Job T.raining Needs strongly urges the inplen:entation 
of Option l and Option 2. Option 1 is a small scale study with a fairly 
nari:QW focus, but it is valuable as an initital project to see if the kinds of 
infonnation it seeks can be acquired in a systenatic fashion and disserrdnated 
to education and training institutions in a manner that prorrotes res:p:,nse in 
curriculum and program planning. '!he infonnation generated should provide 
the Stuiy Conmittee on Technical Education an improved basis for recormendations 
it might make about technical edu:ation program needs. 

For a ncre comprehensive study that will address ncre broadly the skills and 
o::mpetencies needed by the labor force in Minnesota, the Issuas Project Team 
urges the funding and inplenentation of the Future Job Op:p:>rtunities in 
Minnesota p:roIX)sal from Dr. David Birch of the Massachusetts Institute of 
Technology. '!he basis of this stu:iy, projected industry growth in Minnesota 
corcbined with its attention to the skill levels necessary in the jobs that will 
be created by the growth, is an initial response to the Team's concem that 
a nore integrated approach must be taken to generate useful infonration for 
edt:eation and training policy. 

'!he Bi:rch proIX)sal is based on a pilot project undex:way, "Jobs for Connecticut 0s 
Future." Progress in that project has been ncnitored, initial reIX)rts reviewed, 
and recomrendations of how to make it nest applicable to Minnesota are en:ergingc, 

'!he experience in Connecticut indicates a very significant aspect of the project 
design is the inclusion of the infonnation inplatentation process from the 
beginning. Inp:>rtant steps to effective inplenentation include: 

l. The comnitnent of the G:>vemor to the project research and to its 
irnplenentation by :p:,licy planners in state agencies and education and 
training systems in Minnesota. 

2. '!he creation of a State Advisory Council which would assist in adapting 
the research design to Minnesota and CXX)rdinating the interests of the 
ultimate users of the infonnation. 

3. '!he creation of panels from business and industry to respond to 
preliminary reIX)rts of both occupational growth and necessary skill 
levels. 'Ihe inoorp::>ration of this input significantly contributes to 
the accuracy of the final reIX)rt. 

4. The conducting of panels from education and training systems to reviav 
the preliminary report as nodified by business/industry advise to begin 
the process of determining what sectors of education and training need to 
be res:p:,nsilile for the developrrent of which skills at specified levels. 

'Ihe final product of the project will be a re:p:,rt scimarizing the findings and 
the software/data envirornrent through which the State of Minnesota will be 
able to provide continoous updating. Project computers include transfer of 
the latter to our computers and instructions in its use. 

Funding for this project would total approxima:tely $200,000 • Included are 
the cost of the resea:rch itself, a one-half tine Coordinator, a continuing one-= 
half tine resea:rcher to update the research base on a binonthly basis, 

and the process of disseminating the information and its update through the 
Minnesota Occupational Information Coordinating Conmittee. 
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In considering the res:r;onsible agency for coordinating this research project, 
the Issues Project Team recomnends the follc:Mi.ng locations : State Planning 
Agency, Minnesota Higher Education Coordinating Board, Minnesota Job Skills 
Partnership Board. 

Finally, the Issues Project Team concludes further.investigation of Option 3, 
the Council of Economic Advisors, and Option 4, the State Applied Economics 
Research Center, is warranted. Tin:e constraints precluded sufficient analysis 
of these options, but the findings and conclusions of the Team rep:>rt indicate 
that p:>licy direction and cooprehesive planning of the range of economic 
research of value to the state shoul<;I-be addressed. 
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2. Important Minnesota Cccupations by Industry. JanuarJ 1983 

3. OCcupatl.onal Flnploynent Opportunities and Fdu:aticnal Requirements. Ju.ua: 

Minnesota High Techcclogy a,uncil 

l. Jobs in Techcclogy... Report Of the -1982 ?.fiTC 
'l'echnical Needs Sm;vey. Februal:y 1983 

2. P.eo:atnermtions to the 1984 Isgislature to SUpport Fducation in Engineering' 
and Science in Minnesota, 1984 

Minnesota Wellspring 

l. Aua i J ahi J i ey of Technicians for &rployment in. Minnesota 'l'echnclogy - Intensive 
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Tecimical Skills Fesearch 
(~partment of F.conomic Security) 

I. Statenent of the Problem 

A. The State of Minnesota with the rest of t)le nation is experiencing one of tbe 
rrost rapid changes in its econoit¥ in its history. Nationally, over twenty- five 
thousand conpanies declared bankruptcy last year, while half a million new 
companies opened their doors. In the past, when both the econonw and 
technology. rroved at a slower pace, it was possible for g:rowing businesses 
-t-n eroploy the v.0rkers who lost jobs in disappearinq industries. 'Ihat is 
no longer possible. The kinds and levels of skills are changing. At a 
tine when govenment is perplexed by the presence of displaced workers, 
businesses are claiming jobs go unfilled, and ·expansion is limited by the 
lack of an appropriately trained workforce. 'Ihe need exists to nore 
accurately and completely identify and define the job skill needs of 
business to provide education and training institutions with the .informa.ti1 

. for appropriate curriculum developnent and to provide workers with an 
improved basis for job training selection. While the econanw and changmg 
markets have irrpact on employnent needs, special attention must be given to, 
changes in teclmology and nethods in the work place that dictates .the kinds 
of skills and campetencies required of workers. 

II. Background of Project 

A. Job Training. Issues Project·: assessnent of the .. cur.rent and future training 
needs of Minnesota workers and enployers • 

B. Study camdttee on Tecimical Education: primaJ:y focus is to examine the 
need for technology· education programs m Minnesota. 

C. Post-Secondary Educational Institutions 

. D. Minnesota Job Skills Partnership Boan:! 

E. Governor's Job Training Council 

F. Minnesota High Technology Council 

III. Review of Issues 

A. Issues project requires labor rrarket info:r:nation which focuses on needed 
long tenn skill requirenents of business, govenment, and cormerce. 

B. Tecimical Education Comnittee lacked knowledge of skill demand that was 
essential to reviewmg current programs and naking recomrcendations. 

C. Minnesota High Technology Council sought a method to provide educational 
training institutions infonnation on skill and conpetency needs in technical 
occupations in Minnesota. 

D. Businesses no longer have the luxu:r:y of waiting ~ to three years for 
education and training institutions to develop the appropriate curricula. 

E. Skills training ~at is not reeting occupation demand is a wasteful use 
of hurran and financial resources. 

F • It is evident that closer attention must be focused on which sector (public 
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or private) cai:ries the resi;:onsibility and/or has the capacity for various 
kinds of training if educational programs consistent with societal needs are 
to be formulated and adequately financed or sup:p::>rted. · 

IV. Goals/Objectives of the Study 

A. Identify the demands of industry, carmerce, and goverrment for a technically 
competent labor force. 

B. With respect to these denands, identify the specific technical skills and 
associated competencies that our educational system must provide as distinct 
from those which industry can/should provide. 

V. Tasks to be Perforned 

A. Identify and define the type of technical skills and associated competencies 
that workers must i;:ossess in order to develop, operate, and .maintain 
sophisticated equipnent, processes, and procedures that are essential in a 
nodern technically oriented society for the production and distribution of 
goods and services. 

B. Determine the level of technical skills and associated competencies that are 
necessazy to perfo:r:m the functions/duties required or expected of each 
worker in a technically-oriented society. 

VI. M:thodology 

A. D9termine the levels at which the technical skills/associated competencies 
should/must be developed. 

B. D9velop a pi:ocess of on-going surveys and :p::>ssibly case studies of industry, 
cormerc~:, goverrment, and educational institutions to elicit current shortfalls 
in skills and competencies training and identify new skills that must be 
developed. 

C. Interpret and disseminate the infornation acquired from A and B in a rrenner 
that provides policy-nakers a basis for decision-making and provides 
education and training institutions a basis for further investigation of 
si;ecific occupatio~ requirenents. 

VII. Implenentation of Research 

A. Establish objectives/infonnation required 

B. Formulate mechanism/methods for effectively ·and effeciently obtaining the 
i T'lfonnation. 

C. Cetennine data collection net.hods to be used. -

D. r:esign surveys and sampling procedures to elicit infonnation. 

E. Questionnaire develo:ped/adrninistered/ followed-up. 

F. M:asurercent techniques selected 

G. D3.ta analysis techniques determined 
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VIII. Procedures for dissemination selected. It is irrq;:ortant that the informa.tio: 
collected is presented in the nost effective nanner to provide non-technica.~ 

· users objective analysis. It is not the intent of this ccmnittee to beo:mle 
an advocate for who should do what training. 

Technical <£cupation: _______ _ 

Quantitative M3asures of Den:and/Supply 

Eirploynent Not Errploynent Not 
Enploynent Directly Dimctly Related Eirploynent Directly Directly Pelated 
Felated to Training to Training Related to Training to Training 

Technical Skills Technical Skills Technical Skills Technical Skills 

) 
Associated Associated Associated Associated 

Competencies Conpetencies Competencies Competencies 
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Future Job Op?ortuni ties in 1"iinnesota 

The U.S. econo~-:-:y is churning at an unprecedented rate. Each year 

we lose ana ~uust reEJlace eignt to ten ::iillicn jobs just to ~raak even. 

C~7i""~Unding the proble.~ is the prospect of displacement of 10 to 15 

million ·rnanufa""'~u:&.:ing and agricultural workers and at least as ma::::; 

service workers as a result of automation, plant relocations,. and 

domestic and intemational competition over the next 20 years. 

!his degree of churning offers great opportunity for change, and 

change is occurring. New firi:ns grow to replace older, declining ones. 

In some cases,. whole new industries are created --· like computer 

software or genetic engineering. In most cases, however, the rapid 

replacement of old firms by new ones takes place in well-established 

~ustries (like steel and textiles.) where new techniques and 

technologies offer new opportunities to coap:!te effectively (l]. 

The employment and training i~lications of this · turbulence are 

enoi::mous. New, growing firms require new kinds of people with new 

skills, while older, declining fims are laying people off 

frequently in different locations. It is not at all uncommon in this 

new econOffij'· for one state to eXI:,"e.1:ience 3 or 4 percent unemployment 

rates while other states a.re running 10 or 12 percent unemploi~ed, and 

for s~~ilar discrepancies to exist within states. 

The problem is compounded by the fact that the growth in the 

labor foi:ce is slowing down .. During periods of rapid growth (like the 

1970's) adjustments can be made by altering the kinds of jobs schools 

prepare students for. In a Jecade like tl--ie 1980 's, however, when 90 

~.:ercent of tne ending iaoor force is alreacy in place at the 

ceginni~g, redirecting the products of schools -- if done perfectly -

cannot begin to cop€ witi1 the .:-:iagnitude of the proble.rn. 

For the individual, the 1980's and 1990's will mean lass job 

sacurit~{, a ~uch greater need to prepare for _more than one career, a 

mucn greater need for continuous reeducation, an= possibly a ;reater 
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opportunity for upward mobility. The individual's proble.u is 

determining what to pre~are for and how to obtain the right education 

and/or training to remain competitive and economically healthy in the 

labor force. 

The converse problem is faced by those providing education and 

training -- the schools, the trade unions, ~:he corporations iand the 

many specialized training schools and programsl They must decide what 

to offer, and to whom to offer ~t;. to have the greatest positive 

benefit, and, in some cases, to ensure a future pool of eligible 

students. 

Frequently lacking to both the consU£"Ter and the provider of 

education and training is a road map that describes what job oppor~ 

bmities will be available over· the next several. years, what jobs- are 

likely to. vanish,. and how best to transition from the old to the new .. 

The. purpose of this project is ~o provide. such. a road map for the 

State of Minnesota. 

Each state needs a different map, because each state is entering. 

the "New Economy" from a different starting point -- a different mix 

of people and kinds of businesses. But ~,e basic ?rincipals and the 

basic needs are the same. Viinnesota needs to know: 

/ 1. 

2. 
../ 

3. 
✓ 

How many jobs of what kind will exist 5. and 10 years 

from now, 

v-Jhat occupations will these jobs require , 

;~hat will be the skills required to perform those jobs, 

.__,, 4. For a person of a certain age with a certain amount of 

experience in a certain occupation, ~,..,~at career 

opportunities offer t.i.1--ie greatest potential, and what 

kind and for:n of education and trai~ins offers the Qest 

vehicle for getting there, and 

-: 
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5. For the education and training establishment as a 

whole, where will t.'1.e greatest need lie. 

Once it is clear what must be done to rebuild the labor force, a 

long list of issues surrounding implementation arise. How should the 

effort be organized'? hno should do it? Who shou.Ld pay ror it, and 

how? To whom should it be directed,. and at what cost'? How can people 

be motivated to anticipate change and prepare for it rather than being 

dislocated. by, it? These issues are crucial. and complicated ones, and 

!IlUSt be dealt with thoughtfully and astutely. They all require as a 

first step, though, an accurate road map. 

Components of a Road Map 

A well-designed road map consists of several pai:ts, each of which 

can be checked and updated in. its own right ... We- must · examine jobs, 

oco1pations,.- ccmpetence,= career 0020ctunities1r and educational need. 

Jobs 

Eased on ou:r experience to date, we have found that about 15 to 

20 job categories are about right. In Connecticut, for example, we 

defined 17 (see Figure 1). The exact detail will probably vary from 

one state to the next. The importance of transportation equipment in 

Connecticut-, foi: example, dictated that this industry be isolated and 

forecasted separately. 

OUr: approach to forecasting job yrowt."'1 bx· industry group starts 

;;y jreaking the state into :nore or less ho~o;aneous .:.r2;2..s ( frcm an 

economic standpoint), the areas consisting of counties or small groups 

of counties. 
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Figure 1 

Job Categories Used in Connecticuc 

1. Agriculture, Mining 

2. Constl:uction 

3. Non~Durable Manufacturing 

4 •. _erinting and Publishing 

S. Durable Manufacturing/Metal, Glass, Leather & Plastics· 

6. 

7. 

8. 

9 .. 

Durable Manufacturing/Machfneirt ·-· --
"' Transportation Equipment 

Transportation, COl-rrnunications,. Public- Utilities

Wholesale Trada 

10.. Retail Trade 

11. Eating_ and. D:cinking Places. 

12- Finance,. Insurancerr- Real. Estate-

13.. Recreationr.· Repair· 

14. Business Services 

15.. Healt...., Services 

16. Professional Services 

17. Education Services 

' 
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For each area we combine three different sets of forces that lead 

to job creation or distruction. The first is inertia -- the tenden~~ 

of the s-pecialized struc~::re cf the ~ea to perpetrate itself in the 

future in more or less the same way it has dot11: .i.u w.Jt: ~ast (relative 

to national. trends).. We take careful account of variations in this 

terxlency during different 9hases of the national. business· cycle, 

recognizing that different kinds of econanies respond differently to 

different parts of the cycle. We thus distinguish · between growth,, 

slowdown,. decline, and recovery, a,.apping the perfoo,ance of each area 

relative to the nation during these- few: kinds of periods. we rely 

upon sane outside source or sources (e.g., ORI, Chase Econometrics, 

v'Jl:laz.ton-,. etc.) to estimate what the nation as a whole will be doing,. 

nooified by our own danographically based estimates. of overall 

employmmt growth· during the 1980' s and 1990' s·. 

The problem with relying strictly. on the past as a predictor of 

the future is the dependence on the assumption that the basic 

structure of the economy remains the same. And we know that this is 

not the. case. On the ot..,er hand,- if we look in fine enough detail at 

the present, we can see most of· the seeds of the future. Our secorid 

rnajoz: thrust, therefore, is to delve into our histories of 5.6 million 

iooi viduaL -business establishments (about 90 percent of all u .s. 
establishments) to observe what seeds. are being plantede 

establishment,. roughly· every 1:w'o years, we know its: 

1. Sales, 

2. Employnent, 

3. Industry, 

4. Growth, 

5. Age, 

For each 

6. Legal Status (Independent, nead9,1arters, subsidiary, 

oranch, etc.), 

7. :,iho owns it, 
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8. ~ihat is happening to the family to which it belongs, 

and 

9. Its location down to the street address. 

By combining these data nver t_Lrne, . we _can observe new formations, -

failures, decisions to expand or contract, and decisions to relocate. 

By carefully aggregating ;the data for_ each establishment we can ob

sei:ve today which. places are starting and nourishing the kinds of 

companies that will replace the ever.-present losses,. and which places 

are not doing so •. We are thereby ~fforded a glimpse into the future by 

observing :i!n detail tha. behavior of the "next crop •. " To the extent 

that J~: is or is not in tune with overall transitions in the economy, 

we can anticipate the extent to which an area's future will be better 

or· worse than its past from a job standpoint.~-

Finally, by observing· the . . recent fox:mation and growth. of alJl.. 

fil::ms in all. other areas of the counj:ry,=. we have come to realize that, 

the factors that ,i n general.. stimulate growth. today are quite different. 

from the determinants of the· past~ Telecorrmunications are becoming 

mre important. than roads and. rail lines and harbors. High skill 

levels in the labor· force are x!Ore blportant t1ian low wagas. Access 

to university-based research and develop:nent centers, and the ~ool of 

innovativ~ students and facul~J associated with such centers, is ~ore 

important than access to cheap land or low-cost ~transportation . 

Efficient,., well.-run1 goverm.ents are · more, attractive · than low~tax 

,3overnments. PhysiQl beauty and high quali~J of life are more 

important. than irmr.ed.iate pr,oximity to high concentrations of people 

and buildings !!> As the factors supporting and s timula ting growth 

c~ang2 , the relative advantages of ~iff2r2nt ~l3c2s ctange. 2reas 

that for Jacades were declining are suddenly spurting ahead. Growth 

areas of the past suddenly level off or decline. In either case, an 

area's future_ cannot be assumed to be like its past as the ingredients 

for success change, and we must take account of an areas "ingredients" 

as well. 

. .... 
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The net result of balancing the inertia of the past with a 

careful analysis of the seeds of the future and the condition of the 

"soil" in which they are being planted (the area's "ingredients") 

yields an'. _estirnate of how many (and what kinu of) jobs will be created 

in each ;:~--::a for tr . .:. next 5 to 10 y~ars~ , . ·were· ·a,,r iir,....-iorc:r~nding of 

the change process perfect, we could stop at tn1s point. Change is 

full of surprises, however. Special events (like Arab oil embargoes 

and soaring interest rates) can change the. picture rather suddenly and 

profoundly.. Unanticipated technological breakthroughs ( like 

satellite-based teleconmunications coupled to inexpensive 

microprocessors) change radically which economic functions· get 

perfo?:rr.ed ;.;here and by whom. So we must constantly check to rnake 

certain that we have not missed sanet..11ing, and make constant 

adjust:mants to reflect what. we learn in the checking process •. 

Checking can be based on. ncnthly- and quarterly· employment 

estimates publish~ by the: o.s .. Census. Bureau and the. Bureau of Labor

Statistics, and annual employment estimates· produced by the U.S. 

Census Bureau. There are difficulties with l:>oth sources •. The BLS 

mnthly estimates are based on a relatively small sample (introducing 

sare saupling error possibilities) and are validated against the full 

Labor Department data base only annually and after soille delay. The 

Census estimates tend to be published two years after tne date for 

which tht:f are made (April 15, 1982 estimates are still not yet . fully 

published in the sumner of 1984), inttoducing what may be an 

m,acceptable lag for many purposes. 

The possibility for a much mre accurate. and timely feedback 

s1sten 2xists. Eac~ stat2 oparates 2.r1 unemploy~lant insur~nca (UI) 

rrograL~ that collects extensive data on employrrent by establish..~ent 

c-,illarterly. ~-Ji th proper software, these data could provide an accurate 

and timely basis for estimating how many jobs of each ty-pe exist each 

quarter in each county of Minnesota and, more L111pcrtantly, by tracking 

establishments in detail over time, we could observe how the ."seeds of 

t~e future" ·..,;ere doing. In both cases, -we woulc. have t biely feedback 

on our projection system, allowing for constant refinement and for 



,.., 
-0-

tnore accurate esti:nates of the future as the system began to work. ~-.;,e 

would ce happy to discuss how, as a separate effort, such a data base 

~ight be constructe<l and u~intained. 

~'Jhichever route is chosen, validatio~ ~= =cfineu:ent on an 

ongoing basis are an integral pai:t of the Job estirr.ating process. 

I· 
I 

Oc~tions 

The Bureau of Labor:· Statistics estimates what the mix of 

occupations for each job t:yr-~ is today and ~ill i)e in ~1ie future. 

Many states modify and update these federally supplied. estimates with 

survey data of their own, sometimes for subai:eas within the state. 

~·mateve1:. source is used, the next step in- building· a i:oad map is 

to convert our· job estimates into. occupational estimates'- •...1 .ro1 gener~l 

a great deal of occupational: detai+- is-carried in the conversion 

matracies. mentioned. above. For. oUL ·~- purposes,.. however,- a broader 

picture less cluttered up with detaiL is also useful. We propose.the 

55 occupational groupings described. in FigUI:e 2.- Each group has been 

formed so as to contain workers with more or less the same degree· of 

ccmr,etence along dimensions w·e are about· to describe. There are 

variations wit..~in ;:rou2s, but generally we can tal!~ about each group 

in terms of a competence profiler. and can talk about moving from one 

group to another. in terms of. the need to alter- some aspect of that · 

frofile through some form of education and/or training. 
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Figura 2 

Proposed Occupational Groupings 

1. · Engineers 

2- Life and Physical. Scientists,. tAatheroatical Specialists 

3. Engineering, Science. Technicians 

4. Medical Workers, Ex Technicians (other. than below) 

s. 
6. 

7. 

Nurses, Professional 

Physici~ns and/or Surgeons 

Other Health Technicians (other than below) 

8. Licensed Practical Nurse 

9. Technicians,. Ex Health 

10'.._ Canputer Specialist 

lL. Social Scientist· 

12- Teachers (other. than below) 

13- Adult Education 

14~ College and University 

15.. Secondary 

16. Writers, Artists and Entertainers 

17. Other Professional & Technician Workers (other t.lian 

below) 

18. Accounting Occupations 

19.. Buying Occupations 

20. Lati.yers & Kindred 

21. Personnel & Employment 

22. Sales Managers 

23. Ac..~inistrators, ?UDlic I~sFector 

24. Otner Managers, Officials (ot.11er than oelow) 

~5. [v!anagers, Restaurant, Coffee 

26. Ot,.~(;!r Managers, Adnininstrators ot.~er than below 

27. ;vianagers, store 

23. ;\·holesaler 

29. I:isura~c2 & R2al Estate Sales 

3r.{ 
Ue tv!iscellaneous Sales Workers (other than below) 



31. Sales ClerJ,;:s 

32.- Sales Rep., t~on-Technical 

33. Sales Re?., Technical 

34. Stenos, Secretaries & Typists 

35. Of::ice I'1achine. Operators (other than below) 

36. Computer, Peripheral Equipment oi;erator 

37. Othe~ Clerical Workers 

38.. Construction · Cra£ts Workers- (i •. e .. ,. 

Electr.icians, Pllh--nbers & Pipe. Fitters) 

39 .. Blue Collar Work Supervisors 

40. Metal Working Crafts· workers 

Carpenters-, 

41. Mechanics, Repairers, Installers (other than below) 

42. Auto Mechanics 

43 •. Printing_ Trades C1:af ts Workers 

44. Trans ... , Public- Utility Crafts workers 

45. Other Crafts,., Kindl:ed Workers_ 

46 .. Semi-skilled Metal working 

47.. Other Operatives, Ex~ Transportation (Sani~skilled 

Packing, Inspecting) 

48.. Transportation EquiF_::rient Operators. 

49. Cleaning Service Workers 

50. Food Service ~;orkers 

51.. Heal.tb Service Workers 

52 .. Personal Service Workers 

53- Protective Service, Workers 

54.. Other Service i·lorkers 

55 •. Laborers 

-· 

~~ 
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Co:noetence 

As the BLS has documented nicely ~7} -~ t-hp nverall mix of occu

pations will not change radically over the next 10 years. Some newer 

occupations,. like data processing specialist will grow more rapidly 

than most, but will (1iow from such a small base that the affect on the 

overall mix will be small. The roost rapidly growing occupations in 

absolute terms remain; 

1. Secretary 

2. Nurses' aides and orderlies 

3. Janitors and sextons 

4. Sales Clerks 

5 ~ cashiers. 

6.... Nw:ses.,., professional 

7.. Truck' Drivers. 

a.. Food Service- workersr- fast food restaurants 

9. General Clerks, office 

li1. Waiters and waitresses 

t~ot reflected in ~1iis way of looking at jobs, however, is the 

competence required to do t.'le job. The labels .:nay not be changing 

~, but the skills and knowledge and abilities required to -get the 

job done. are changing very_ rapidly in many cases. ~bat secretaries 

and clerks and telephone operators and travel agents and machinists 

and medical technicians needed to know 10. years ago is c;uite .different 

from what tbey need to know now. 

E'uthermore, even if comr_:,etence levels 1.-v i thin job categories were 

not changing, the fairly ra;;,i~ local shifts in intustries are 

affecting what kinds of occupations and com~tencies in particular 

areas are growing and which ones will be vanishing locally. 
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For both reasons, therefore, it is important to know not only 

what occupational slots will be o;:ening but what competence is (and 

will be) required to fill the~. 

;ve define competence along fivt:::: . dimensions: 

:l.- Psychomotor ,.. 

2. rnJei+ec.tual/Cognitive, 

3. Interpei:::sonal, 

4. Motivational, and 

5. Factual Knowledge 

This typology was developed by David McCelland and Richard 

Boyatsis at the McBer . company -- an outgrowth of David McCelland's 

research at the Harvai:d University Department of· Sociology. 

Each occupation. is. "graded'~ on· the degee of each ki~ of compe_,; 

tence required . ~o perfonn- it. The- scales for each comgetence· dimen

sion are presented in Figure 3. In combination, the grades for each 

occupation constitute a "competence profile" for that occupation which 

can ba c~~pared on a more or. less consistent basis with the profiles 

for other occupations. 
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Figure 3 

Competence Scales 

Ps;Lchomotor 

It is assumed that there ar:e: five fundamental levels of the 

psychomoto:r skill dimension. They ~e: 

TC DO 'I'liE . JOB EE.EE.CTTIZELY,. .. IN NOST CASES, A PERSeN- · MUST AT ·LEAST: 

l. Handle, feed, or otherwise perform bulk movement of goods 
-- ---

(whether they are light goods such as paper, or heavy goods 

such as packing crates) 

2.. Perfoi:m some manipulation of goods, . requiring eye-hand 

coomination (i.e .. ,, five-mtor control), but where the tasks 

are not timed 

3. Perform some manipulation of goods, requiring eye-hand 

coordination where the tasks are tLTTied (i.e., he/she must 

perform tbe wanipulations within a pre-specified or 

deteoninei time interval ~uch as on a production assembly 

line passing in front of. his/her work station) 

4. Perform precision rranipulations of goods, requiring detailed 

eye-hand coordination that is timed ~ requiring inoni tor.ing 

!rl.tiple physical events ~ performing ~ultiple movements 

all coordinated and tirned 

5. Perform precision ~rianipulation of goods, r8½"llirins aetailed 

eye-hand coordination that is ti~ed and requiring adaptive 

mve-nents to respond to unique conci tions wh1ch are not 

~recictable or known in advance. 

·. 
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Figure 3 (cont'd) 

Int~llectual/Coqnitive D~r.ension 

It is assu.-ned that there are seven fundamental levels of the 

intellectual/cognitive skill dimension. They are: 

TO 00 THE JOB EFFECTIVELY, IN MOST CASES,, A PERSON MUST AT LEAST BE 

ABLE TO DD·lONSTRATE: 

l. Memory,. in terms of object recognition/description 

2. Memory, in terms of concept recognition/description 

3. Diagnostic.- use- of concepts., _. j.n tems of concept application 

and interpretation 

4. Diag~ostic use of conepts, in te:c:ns of concept application 

and interpretation re~ring perception of causality 

c:: 
.,J. Syste.--n 'b.,inking, in teI:!1s of perception of multiple causal 

relationships 

6. Synthetic;• reasoning, in tei:ms· of. concept formation through 

pattem. racognition. 

7. Symbolic reasoning, in tems of conca~t formation througn 

~attern invention 

·. 
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Figure 3 (cont'd) 

Interpersonal DL~ension 

1c is assun1ed th~r rhoYQ ·~r~ five funda~ental levels 

interpersonal skill dimension. They are.: 

- C 
'-'• th~ 

TO DO THE JOB EFFECTIVELY, IN MOST CASES, A PERSON MUST AT LEAST EE 

ABLE TO: 

1. Work relatively alone, or merely in the presence of others 

2. Work with others on tasks requiring interaction, 

coordination, or interdependence of activities 

3.. Work with others- requiring influencing specific: individuals 

to· do· something 

4. ~~ork with others·. requiring influencing specific individuals 

who are strangers~ a group in an established pattern 

5. ;•:ork with others requiring influencing a group of people as 

a whole 
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Figure 3 (cont'd) 

:•!ctivational Dimension 

It is assumed that there-are-·- six sorr.€what uni4ue motivational 

orientations, or dispositions, relating to this dimension.1 T~ey are: 

TO 00 THE. JOB. EE'E'ECTIVELEY·, IN MOST CASES,. A PERSON l"lJST AT. LEAST BE 
--- ' 

CC?~CERNED WITH: 

- ----··. 

1- Security (i.e., subsistence money, etc.) 

2. Affiliative,. desiring to be with others, working alongside 

or with others, ·· getting to know people, and being able to 

interact with individuals on other than task-related matters 

3·., Precise,. desiring to be accurate, conscientious,. and. placing 

a .great deal of attention to detail 

4., Integrative, desiring to coordinate. and orchestrate t.1'1e work 

of numerous other· individuals or groups 

5. Entrepreneurial , desiring _to do new and innovative. things, 

ao things better· than ever done before,. seek opportunities 

to innovate 

6. Influential'" desiring to lead, inspire, or stimulate others 

to do ti1ings 

Note t.1at there are t:iv·o scherr.es co-mingled in this di.1'lension. .. 
Cne theme is level of psychosocial maturity as found in cevelot?~ental 

;,ersonali~J theories.. The other thsne involves the likelihood of 

;?l..tting ~xtra effort into the job (i.e •. , •,,.;hat turns :xrou on) • Rerr:err.ber 

this dLTension refers to intent, not necessarily behavior • 

~ 
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Figure 3 (cont'd) 

Factual-i~nowledge Dimension 

I-t is a£:::=.::= ~..=.-= there are few: fundamentul levels of the 

factual:-,knowledge skill dimension.. This does not refer to "what" 

field of knowledge or body of knowledge is involved, but merely to the 

degree of factual knowledgee Factual knowledge refers to knowledge of 

a discipline such as economics or chemistry; knowledge related to an 

organizational function, such as :nanufacturing; knowledge related to a 

product or process, such as -high-energy physics; and so forth. They 

are 

1. No pai:ticular field or body of. factual knowledge 

2.. Sane specialized kncwledge in a particular field 

3.. In-depth knowledge of a particular field or body of infor

mation 

4. In-depth· knowledge of several fields or bodies of 

information (i.e., you "v.ould have to -;o to inul tiple 

university departments to get foonal background in the area) 
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career _QzJortunities 

Peopie seeking 1;,;ork do not search for "net new jobs II or "net new 

occupations." ·rney look for job. openings. - Job openings are cre:i:t::d 

in tiu:ee- ways:: 

il .. Net new jobs are created, 

2. People leave their jobs because they leave the labor force 

(due to deatrj_;. retirement, or voluntar~z" separation) 1 and 

must be replaced, or 

3. People leave their jobs to. move on to another job withi!n the 

labor force ( call f t ''mobility"~ •. 

Aey one of these three events · creates a job opening,. or_ slot as 

we call it. 'll.t ~ tum& out: that different kinds of occupations have 

quite different ~3tes at which slots open up due to replace.~ent and 

mobility. The job opportunities facing any particular individual are 

the sum of all three. Since individuals fill slots, not ·11net new 

jobs,"' v.1e ~nust estiu'iate ':low many slots will be available for any 

particular occupation, not just how much t.."'le occupation will grow 

"net." 

Knowledge of slot ava±labilit'1 is only half the career-planning 

proble-n. The other half is· knowing which slots to pursue. This is a 

complex issue, because it is a function of: 

1. The earnings derived from the present job, 

2. The competence req-~ired to perform the present job, 

3. The age and years of exp:rience of . t..~e worker in 

suestion, 

--~ 
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4. ~he competence required to perform all other possible 

jobs, 

·.s. The kinci of education or training required to ~ove from · 

one job to each poss; 1-, 1 ~ .:=m.:=ii 1 r1hle slot, and 

_6.. The cost of obtaining that education and training 

relative to the economic value (over. the next several 

years) to be gained by putting the education/training 

to work on a new job. 

The problem is .bewildering to most individuals (if they ever think of 

it in its true complexity) because of the very large number of 

combinations of slots, ladders, education/training increments, and 

possible returns ~ and the speed with which the availabiJ.ii:'J of slots 

is itself changing. 

We propose to take. a first cut at this problem by developing an 

"Occupational Handbook" in which we will estimate, for any person in a 

particular occupation of a ~articular age with a known nu..-nber of years 

of experience, which slots in Minnesota offer the greatest opportunity 

in the future, co~sidering: 

1.. The availability of those slots, 

2. The kinds of competence required to fill them (relative 

to the kinds of competence denanded in the person's 

present job), 

3. The econoillic return to be gained oy :nakin9 the shift, 

and 

4. The 017.cunt and cost of education and training required 

to ~uake the si1ift (relative to the return to be gained 

:;y ~c:king it) y iven t~1~ nu:.:'.ber of · years rar.aini:.ig in 

t..~e 2erson' s useful working life., 
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It will not be a perfect handbook in the sense that the calcu

lations 1,.;ill not be precise to t.i'ie ~enny, because the data going into 

it ~-;ill ;:iot be 9erfect. ~~or, obviously, will it consider the person's 

own preferences for a working environment. Rather, it will oe a 

"&11opping list" of job Of:Jpo.ctuuities that :nay well reveal realistic 

possibilities that the pez:son has not considered, that will highlight 

dead ends to be avoided," and that will,.. at a minimum, be consistent 

with, and wili incorporate everything we then know about,. economic: 

change and the economics of prepacing for and holding different kinds 

of jobs. 

We will rely tn our calculations heavil:~t upon: 

] _ 1980 Census Data,. particularly tha indivicual sample 

tape:,.. 

2. BLS estimates of. replacenent demand and mobility· by 

occupation i -

3. Research conducted by t..~e Institute for EducationaL 

Leadership in Connecticut and elsewhere on the types 

and costs of education 3nd training available, 

supplemented by similar ciata for ~-linnesota provided by 

the state agencies,. corporations, :trade runions, and. 

other groups in the State involved in education and 

taining. 

Education and Trainino Need 

The "Occupational Handbook" will be oriented toward the 

individual and will ;;e conditioned on t.~c iooividual 's J?·urticular 

circmstances. Ai, interesting question renains: if individuals adjust 

to. the ~-1crld around the.'11 as t."1-ie handbook suggests t_~e:{ should ( and , 

aventually, as tt1ey ~nust in order to survive) ~~-hat aggregate ce.:.'11ands 

are likellT to je i:nr;osec o~ t:-ie education anG . t:rainir1c_; -2stablis:r~nent 

as a result. 
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Again, ~,e perfect answer to this question cannot be obtained be

cause manr people will stray far from the opti.'!iurn czireer f)aths, and 

~-r.any ~:i' .r.ove to some ot.~er state ra~"1er than solving their career 

problars in Minnesota. 
I 

Nevei:theless, we should be able to make a rough cut at education 

and training need by examining the star.ting and potential ending point 

of each occupational/age/experience group i~ Minnesota, balance likely 

future available slots against the demand -for them, make a rough esti

mate of how aruch of what kinds of education and training will be 

needed, and compare that with the present delivery system. 

We will make no atte-npt to suggest changes in the 

education/training establishment. Our effort in this final task will 

be more to provide a sucrmary of what. vJe have learned about job 

possibilities for Minnesota citizens in a foi:m that might be more 

recognizaole and useful to the educational conmunity. 

Enci Products 

7his project will produce two end products: 

1. An initial report sumilarizing what we have .:.one anci 

found to date, and, inore L.!lportantly, 

2. A software/data environrr.ent through which constant 

updating of our findings will be possible, and f.:hich we 

r",1ould be eager and willing to transfer to your own 

com~ut2rs anci teacl1 iOu ~:.m.· to use. 



Schedule 

We estimate that this project will take 12-15 ;rcnt..11.s to complete, 

the main unknown being t..,e extent of daLa ~ollection and development 

in . :1innesota. Intemiediate products will be available for review, of 

cow:se. We estiL,iate that they wit l be. produced on the following 

schedule: 

-•-- ··Tasl< ____ . 

Job Projections 

Occupation gstimates 

Competence Estimates: 

Ca!:eer Slot Analysis 

Caraei: Handbook 

Aggregate Educational Need 

Report Canpl.eted 

Canpleted by the 

End of Month 

5 

6 

T 

8 

10 

12 

~~ 
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Detailed Cost Estimate 

Salaries and ~•;a9.es 

David Birch (==:~~:~~! Investigat~r) 

Research Associate/Programner 

Reseai:ch Assistant 

Total Wages and Salaries 

Employee Benefits { .. 385) 

Materials and Services 

Canputer Ti.1t1e 

Travel 

Indirect Costs ( • 62) 

Total Cost 

19,689 ' 

2,917 

4,170 

26,-776 

10,309 

3,0'0'0 

4,000 

4,500 

30,123 

. 78,708 
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L'iotes 

See Birch and ~.iacCracken, "The Role 

Technology E'i:rms in Job Creation." 

Neighborhood and. Regional Change, 1984) 

Played by High 

(MIT~ Program on. 

.Max Carey, 

Projections 

Winter, 1981 

"Three Paths 

1980-1990" 

to the Future: Occupational 

Occupational Outlook Quarterly. 




