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'thIty growth.; . f = ' e

Economlsts agree nelther on the means of assessnng education s cOntrlbutlon»

J

to the growth of productlvnty in the natlonal economy nor on the role of educa-'

JVuan |n ‘the recent slowdown in product|V|ty growth Ne:ther economusts nor KR

W ».,v
H )

educators can confrdently recommend a set of pol|c|e5-~|n such pollcy areas as

J
the level and dlstrnbutlon oF educataonal spendlng, organ:zatnonal changes |n

.educatlon, or tax:structure—-that wlll clearly lead to lncreases in educatnon,s,gg R

contribution to productivity growth.;' k U o , Y

o, ~

The National.Institute of Education’ in resporise to this situation has begun o

_a research program to explore the links hetween education'and productlvlty, ta -

develop |mproved methodology for conducting research |n thls field and to exam|ne a f

.

.range of lech alternatlves for nncrea5|ng educatnon s contrubutlon to produc-

, t
v . ' W vy 1 1 v

Assessnnq educatuon s contrnbutuon to product;vrty e

The rate of productlv;ty growth in the u.s. economy has decllned dramatlcally

in recent-years. Labor productlvnty grew at an average annual rate of 2 6 percent

a year from 1948 to 1968 in the nonfarm busnness~sector of'the.economy. After .

1968, productlvity growth'declined markedly "During the middle and late 19705,
1 . o ,
productnvnty growth was less than -one percent a year. L

.

. 1. Martin Nell Banly, "The Productnv:ty Growth Slowdown and Capltal

: Accumulatnon," American Economlc Revnew, vol. 71, No. 2 (May l981)

p- 326. - T - | | .
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Many ec0nom|sts belneved in the l9605 and early l9705,‘that educatlon was :
- a major contrnbutor to the hxgh productuvuty growth rate. in- the post-World War v o

: perlod For example, Edward Den|son concluded that durzng the perlod 1964~ 69

po:nts, of the lncrease in labor prouductlvnty.

2

L

'educatlon accounted for 19 percentage ponnts, out of a total of 1.85. percentage fb (N
|
l
l
|
l
|

More recentlresearch on the role of educatlon lnlproductIV|ty growth and ‘liﬁil

'educatlon s role un the slowdown in productlvity growth provndes few settled

- answers and raises many questlons., ln a recent study, Denlson specwfucally
addressed the issue of accountlng for the productuvuty decl|ne Analyzxng the ;1}‘*
perlod l973 76 he found that labor productlvity fell fuve-tenths of a percent- l7‘~hljl:
age pount per year ' Nonetheless, |mprovements in. the quallty of labor due to .
educatlon contrlbuted a éOSItIVe nlne-tenths of a ponnt\to!annual growth in ol
'labor product:vuty. ThlS large posltlve source of productivnty growth was of .
course offset by other negatuVe sources, most of wh;ch have not been clearly

' identlfled’or measured. A' Den1s0n wrote, "what happened is, to be blunt a

4

"mystery.'" Denlson s vnewpount |s shared by a number of other respected
economists.

Pagne

2, Edward Denlson Accountlng for United States Economlc Growth l929-- '
1969 (Washlngton, D.C.: Brookings, l974) p. l20 : ah

3. Edward,Denlson, Accountnng for Slower Economnc Growth: The Unlted States -
in the 1970s (Washington, D-. .C.: Brookungs, l979) pp. 2, 94. T > L

G5

b, Denlson, Slower Economlc Growth, p. k.

5.. Shlomo Maltal and Noah M.»Meltz eds ’ Lagglng Productuvnty Growth
Causes and Remedies (Cambrldge,'Mass., Balllnger, 1980) , p 275




Analysts of educatnon s contrlbutlon to productuvnty growth have had to

face a number of ‘critical methodologlcal problems, which remain unresolved

‘desplte (in many cases) a good deal - of effort. The follo |ng are among the

most crjtical'problems: A.', ' S o ' . o e

-- developing improved methods of calculating the
° . economic returns to education.
"= determining whether the statistical link between
_education and earnings is due more to the.produc-
t|V|ty of educatuon than to employers use of

© ° education as a credential in hlrxng and promotion

decisions. o : B C S

. L. o o .
--. determining whether the quality of education has .

. declined in recent years.

-- examiningAWhether the productivity of the'education' - ‘ O
system itself'has recently.declined and obtaining
appropriate prlces for inputs and outputs in educatlon,

' ' SO as _to,measure productuvuty trends in educatlon

. Q

o

.- determlnlng whether measures of productnvuty growth
should be altered to take account of social as well
as private- returns to education and explorung the - Y

implicatians of‘tnis”issue for the definition of

,producnivity;‘




- examining the extent to which'imorovementslin the

organlzatlon of the workplace can. increase dducatnon s
» . :;lf :
contrlbutson to prOdUCthlty. S i

-- determnnong whether=educat|on S . nmpact on. productnvnty, R
can be measured solely by capturing |ts effects on

. the quality of the labor input or whether it also - v

affects productlvity in other ways--such as |mprOV|ng

the effucnency of research and development act-xAﬁJes--

that can and shou]d be separate]y measu'_ed. o o )‘ .

-

-- examnnnng “the |mpl|cat|ons of the fact that educataon '
A [ ’ Crran e R - '

i

: and productuvnty are causally. |nterrelated changes ':-..,&. wrb‘d
,w . |n the amount or quallty of educatlonal actlvcty can |
o cause a decllne |n productuvuty growth ‘but- a
| productnvuty slowdown resultlng from events elsewhere

in the economy can d|m|n|sh educatlon s contrnbutlon S
to productivity, as conventronally measured.
I ' ‘ o

f B T -

' Accompanynng this set of analytnc problems is a state of consnderable :

) uncertalnty as to the |mpl|cat|ons for educatnon pol|cy of the current national .

effort to |ncrease prOdUCtIVIty growth. Arguments are benng advanced for

inereased- investment in vocatlonal educatnon, worker education, and scuence and R

-

technology educatlon. Concurrently, the countervalllng posltlon, that the

natlonal effort to |ncrease productuvuty requnres dramatlcally less Federal




spending on educatlon, is also belng advanced Few policy recommendatlons

3
appear grounded in & broad or well founded»understandlng of the - role that

- education generally, or educatlon of dlfferent types or occurring in dlfferent T

-

lnstltutlonal settings, does in fact play in |mprov1ng pxoductnv:ty

N
Y

The NIE research program , ' . RN R
. - .~ .~ : . \

/ As a flrst step in addressing these'critfcal research'problems and'policy -

|ssues, the Natlonal Instltute of Education has commnssuoned six papers. These'-
papers, which are belng prepared by an outstandung grouplof economlsts and

industrial psychologists, are ‘to be completed in fiscal year 1982. The authors

.
T

and their subjects are as follows:

Dale Jorgenson New Research Approaches to Measurnng the Impact
of Education on Product|V|ty the Growth |

Accounting F ramework

‘W. Lee Hansen Guides for the Development of'Educationai Policy: )
v Equity, EfficiencY and the Measurement of

Educational Quality< _- .

~ Finis Welch N An Assessment of Ex1st|ng Approaches to Measurlng

the lmpact of Educatlon on ProductIV|ty

Edwin Mansfield . . The Effects of Educatlon on Product|V|ty ST
through Its Effects on Innovatuon and Research '7'7';

_ and Development-




Edward E. Lawler £dhcation, Organiiation;Desfgn,iand Productivity.

b,

. Robert H Haveman and - Private and Social Returns to'lhveStment fn
. , e _ !

~Education7and Imp]fcations'forfProductivity

Growth

Barbara L. Wolfe o

to th|s statementr

b

_Descriptions-of these six studles are’ attached as_an. appendlx

-

NlE has also lssued an RFP on the Returns to- lnvevtment in Postsecondary

s RFP |nclu es an effort to reexamine

' Educatlon. The research called for by thi

. the ‘evidence on whether the correlatnon between educ tlon and earnlngs is. due

vrewed therefore, as strong eV|dence of the produc |V|ty of |nvestment Ln

" i I

This RFP is an |mportant component of .he NIE program of research

educatlon.

in the productlv1ty of lnvestment in educatlon. e

NIE also plans to hold a conference in 1982 n educatlon‘s'contribution}to

fproductivity, This conference wull cri

vdlSCUSSGd above and develop prlorltles for furt er NIE: |n|t|at|ves in this

f a pollcy-orlented

research area, with special attentlon to the de eIOpment o

e flnal versnons of the six papers,

) research program. The COnference and th

4 thCh are ex%ected to be publlshed, should als help other analysts gain new

!

: perspectlves on the methodologlcal and pollcy issues conc

" of education to productnvnty.' Partlclpants

tically e amlne drafts of the snx studles '

erning the %ontrlbut:on

in the conference will ;nclude the d,'

5
2

¢

-?TT Whlle This RFP has. been issued, it is not llkely to be. awarded in F Y.
1982 due to budgetary constralnts.
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authors of the commlssnoned papers,_other outstandlng ‘scholars, government

offuc;als, and busuness and labor unlon OffIClalS |nvolved in research and

development and worker tralnlng.

The conference is expected to~con$lder the followlnghpolicy,qUestlonsEﬁ

' prodUctivlty growth?

"

Is the current national level of spending on education too

w°uld an alteratlon of the current dlegrlbutlon of -

i

educatlonal Spendlng and/or students--by sajor fleld

[ 4

of study, institutional setting, and type of

occupation=specifi¢ education or training--contribute

‘to productivity growth? . o -

.

What changes in the interaction between educational

1

institutions and businesses-eincluding'the offering of;t

_educatlonal services to busunesses -and the exchange

of faculty and funds between unnversntles and employers--,
#

| would‘enhancefproductjvuty?

"

How: can educatlonal pOllCleS contrlbute to a healthy

e

u. S balance of |nternat|onal payments posntlon by

preserv;ng and |mprov|ng the supposed U S. comparatlve

advantage |n technology and: knowledge-productnon

general}yz-f ’ e .' '“1 T f; .

Ny




- WOuld alteratlons in the tax structure--:ncludnng tax -

~deduct|ons for: educatlon and changes |n personal tax

o rates deslgned to increase the’ returns to educatlonal

|nvestment--|mprove productnvnty grow h?
How can,_ the organization of the'workplace'be altered:to_

‘ oL
increase lncentlves for the acquusltuon and productlve

A

appllcatlon of educatlon and trainlng?
Can educatlon s’ contrlbutlon to prOdUCtIVItY be |ncreased

[T

w»thout sacr;fnc:ng the tradatnonal Amer:can obJectlve

of equalnty of educatlonal 0pportun|ty? !

<

“How can. the research methods used by economlsts to measure .

v

‘ educatlon s contrlbutlon to product|v1ty be altered S0 ‘as V',u"

to provnde |nformat|on useful for the development of pollc1es E

'S
for |ncreaS|ng education's contrlbutlon to productuvuty?

Following the planned conference on educat:on and product|V|ty, NIE W|ll
’ ¥
conslder how its |nterests |n this research area canxbest be developed wuthln

| the framework of prospectlve NIE budgets for F.Y. l983 and F Y. 984 Furt er,,

the publlcatlon of a book presenting the results of thelr NlE-sponsored research

should"help other researchers_ln,thls fleld set.thegr own prlorltles.>
, e . 4 , , _

»
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NIE has g|ven consnderatlon to conductlng the later stages of thls résearchf»
program in collaboratnon wnth other research organ;zatlons.~ The partner

organlzatlons mlght be asked to |mplement -a research program Ehat”NIE would

'desugn on the basis of . recommendatlons made at the forthcomlng conference.

The researCh program would be . desngned in. large part, to yneld recommendatlonsf

% ,

for. speglfnc polncy fnit ativ es related to several or most of the polncy issues
outlined above. Further, |t would be a|med at developlng and implementnng the f'f
suggestlons for improved calculatlons of educat:on s contrlbutlon to
'prOdUCthlty that will be forthcoming from the six studtes already commissnoned.
Hdmever, the main obJectlve of the overaQI research effort W|ll be to f|nd

b'practlcal means’ of |ncreasung educatlon s contr|but|on to the growth of:

productuvuty'ln the nat|onal«economy. N
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DESCRIPTIONS OF SIX NIE SPONSORED STUDIES OF EDUCATION‘S

CONTRIBUTION TO PRODUCTIVITY
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- D,'aiev'avt?'réens'd?ér; S e
- Department’of Ecomomics . .
. , ... Littauer Center- 227 - P ;
T : S - -~ Harvard University U 5
| | | : Cambridge, MA 02138 .. o s
617/495-466L - ST
\E RESEARCE AFPROAGHES. 0 MEASURING THE THPACT OF EDUCATION O PRODUCTIVTY: -~ .

THE GROWTH ACCOUNTING FRAMEWORK . . -

~ .

This paper will develop. improyved analytic methods for measuring education'’s. -
effect ‘on productivity in light of ‘the strengths and weaknesses of the . IR
past research, utilizing the growth accounting and productivity . .. . .. . . .
. measurement approaches, on this problem. The paper will also suggest.” el
research approaches that might eventually lead to empirical results = L
" -useful for po}icjmak‘ing. . Further, it will examine the possibility of -
following more disaggregatad approaches than have been utilized in - :
past research; disaggregation might ‘be in terms of specific occupations, =
fields of study, types of ‘education (high school, college, graduate -
school, etc.). In genefal, the paper will explore the potential of. _ .
" the growth accounting and productivity measurement approaches for-a . e
‘more precise, policy-oriented, and disaggregated measurement of . . e
- edticatib'nv'r's.;Vcontr_ihutiqnfto productivity. . - o

The paper may also ‘examine the criticisms of the growth accounting SR
approach (and similar approaches to attributing output growth to -
- education) that have been advanced by proponents of the screening
' hypothesis. It might als  examine the means by which education has’
' an impact on productivity-.. o S Sl T e T




. , W. Lee Hansen o

> . . -Department of Economics
e University of Wisconsin

6438 Social Science Building

LI . g

. ' Madison, WI 53706 = . - - 7
© 608/262-6925 - SR
GUIDES. FOR ‘THE DEVELOPMENT OF EDUCATTONAL POLICY: EQUITY, EFFICIENCY -
AND THE MEASUREMENT OF EDUCATIONAL QUALITY o
- In the context of a study of education's influence on productivity growth,

this paper will examine two issues: (1) the extent to which the = - S A
. objectives of praductivity growth and equality of opportunity are . . .
- complementary or competitive objectives. in the formulation of educational: -

‘policy and (2) the problem of defining and measuring the quality of . . ;
' education, in the context of an effort to bétter measure the contribution.
~ of education to productivity growth. . B L -

‘Policy bptions for increasing education's contribution to productivity e
“grouth should not be pursued without consideration of a traditiomal -~ = °
and vital objective of educational policy in this country: the role . -
' .of education in increasing equality of opportunity. The paper might '
. address, in formal analytic terms, the competitive or complementary
_ character of~the objectives of productivity growth and equality of A
opportunity. It might also develop a means of identifying the terms - . °
of trade-offs between these two objectives. =~ . .. - L S
There has been much discussion of the possibility that the quality of
education has declined in the. last decade or so. Indeed, it'ds -
possible to argue that a decline in the quality of education has had °
‘a greater impact on productivity growth than any possible misallocation
~ of resources among . types-of education.. Therefore, this paper should - - -

. also reconsider the old issue of how to define and measure the quality .
"of education and, if possible, te suggest a synthesis” of past approaches. .
or a new approach to that issue;;fﬁn,apprdpriate‘definition‘offthe o
. ‘quality of education depends partly on the uses to which the definition -

" :will be put. -The research outlifed here clearly imvolves a concern
~ for improvement in the measurement of the_cantribution of people with o
specific amounts of'education'tojprbductivity."However; the author of

~ this paper.may also wish to consider definitions of educational quality ° .-
appropriate to improved measurement of the returns to investment im IR
. human capital or to study of the development and self-realization of = - :
‘human beings. It would also be tempting to -examine the possibility )

that studies of performance on national tests would assist in the
- development of measures of trends in educational quality:




. Finis Welch :
.. Department of Economics
_ . 7. . 405 Hilgard -
o ‘ . - University of CGalifornia
‘ . Los Angeles, CA 90024
213/825-1949 - S

©
L
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R T PRI

AN’ ASSESSMENT OF EXTSTING APPROACHES TO MEASURING: THE IMPACT OF EDUCATION' ~ -~

ON PRODUCTIVITY

. .

This paper will examine the relative merits of huﬁan,éapité;.;héory'and._ o

_growth accounting as app;oacheS'toideterminingvthe’gffect'éf[education*‘
on productivity growth. It will examine the conditions under which' -

. one of these two approaches‘proviaesﬁbetter_estimates‘of education's
effect than the other. The paper will also explore the means by which -
one or both of these two empirical approaches could be developed so

" as to facilitate research that might shed light on educational policy

_ issues, such as changes in the level and distribution~of,eaucationél

resources that might increase productivity growth. AP

v

DThe.papéi;will'also examine the possibility of_developihé'ﬁew ﬁethods; L

"of measuring productivity change in the education industry. This portion .

“of the paper. will explore means of determining appropriate prices

for inputs and outputs in the;éducation'industry5~aldng~with_dtherif'_”
§ssues relating to productivity measurement in education.  In this

regard, too, attention will be given to policy issues, such as poligies~f;;f_ .

- for 1mpfoving_the'efficiency.of.resoprcé distribution within and among - -
. educational institutions. - . . . . , SR

(
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‘scientists, eng%;eers, andatechnicians are large”enqugh-so;that

" Fdwin Mansfield' - SR
University of Pennsylvania
. Department of Economics
> 3718 Locust Walk SR '
"',Philadelphia,.PA"19104’.'ﬁ. '
215/243-7788
THE. EFFECTS OF EDUCATION OiY . PRODUCTIVITY THROUGH ITS EFFECTS ON . . :

-

 INNOVATION AND RESEARCH AND DEVELOPMENT S

Infédmé”studiéé, the”dirétf éffécffoi éducatidﬁNQq\p;pdhcﬁivity groﬁﬁh:f”VT

is measured only through its effect on*thefquality’of;the'labpf_input;_; ~.f';-i .
. Im theSefStudies;-productivity,alsofgrow§ becauserflchAnges’in a ﬁﬁmbet;-f.ﬂx‘"'
-of'other;variables;-including_SOme-—such as "advances in knowledge''-- hE S

whose influepce,isA;eflectéd7pn1y'by the residual. 'Arguably, these e

. advances in knowledge are strongly influgnced by past education: in the

" society at large. In other studies, researchers_haVe,examinedrthe -
" degree of_aSstiationiVaéross-indusﬁries, bQQWeEn'the.méasu:ed:rafe;f '

_of technological progress and industry expenditure on research.and

.development. Considered together, these studies raise the question

. whether education's impact Onxprod#ctivity'growth;is completely captired . - = -~

by measuring its effects on the quality of labor. S U

~ The main_pﬁrpose,ofgthis'arti§1e¥is't6‘addtess thé”isgﬁé’df'whétherf £

- education affects produﬁéivity"grbwth'apart,fromfits'effe¢ts on the

‘quality of the labor input ‘and, if it ddes,.hQW?these'addiﬁional~17

influences may best be analyzed and, at some future tiﬁe;{mgésuredLljf“~»
The paper should also examine the issue’of whethér'changes.in'the, :

f'otganization'of-R&D~adtivities-aincluding the ways in which R&D-

is linked to user Qrgaﬁizatioﬁs,,univErSities,_and,thé government=-
might increase the impact of R&D on productivity growth. . -

Y .

o o ‘ PR y e e
_The author of this article may wish to approach this,problemaby addressing -
" one or more of the following topics:‘zthe~possibility'thap‘eégcatioﬁ ’ .
has large and potentially‘measurable external economies not .captured .

. through salaries and wages; whether R&D has been especiallygwgll‘organized"'f'
. 4n certain industries, such .as agriculture,’aﬁd-whetherrsuch organization

' “can be imitated by other industries:'whether-important lessons for the .

organization of education .and R&D ‘in the U.S. can be learned from the

~ experience of other countries; whether prdspéctiVeAsuppliésfofﬂreseanchi ,

productivity growth will not be greatly hampered by personnel "shortages;' .

" as well as various issues related to.the degree of cooperation or

competition between privétégindust:y,'uniﬁersities,,and government

- in.;he p:ovisién of R&D and thie employment ofﬁtraining49£f:e9earchefs;_f,

)

-

N,



T T Edward E. Lawler
T : . .. ‘school of Business Administration
.~ . .- Bridge Hall, Room 200: . S
“ B T University of Southern Californla f
' ‘ e -;Los Angeles, CA ° 90007 ) '
213/743—8765 s

" EDUCATION, ORGANIZATION DESIGN, AND PRoDUcTrIvfix'

Education does not contribute directly to productivity, its effect on {ﬁ
‘productivity is mediated By the workplace, where people with differing -
“amounts of- education meet to. produce goods and. services. This workplace
should mot be treated as an empty box; it should be scrutinized.. ‘The .
workplace tan be organized to ‘provide employees with little or great . - . °
incentive to produce efficiently, but just how large is this range--i e., e
how much difference can the workplace make’ L R P T

= - a . . B . o

The main purposes of thlS artlcle are to (1) describe methods of

workplace organization that will increase (or, alternatively, max1mize)
productivity;. (2) examine: ‘the 1mp11cations of the most productive ‘ .
methods of organization for employer policies for education and training R
of employees; and (3) provide an analytic approach to measurement .. .

(or at least to’assigmment of an order of. magnitude) of the contribution :
that more effective workplace organization could make (or has made o
© in the recent past) to productivity growth ‘ c

- An additional obJective of this article relates to the issue of upWard
~ mobility; to what extent is it possible to provide poorly educated - . -
. workers with additional education and well-defined job ladders for e

upward mobility without decreasing--or even while increasing-- S
organizational efficiency7 ' - ‘ .

Finally, the author,of this article‘will probably wish to keep in mind

. the following questions: - how does education actually affect productivity

. and how does the workplace make demands on skills provided by education: - - RV
“and training and how,’ in turm, does it provide incentives for the - . . . .
acquisition and productive application of further education and training?’
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 PRIVATE AND SOCTAL RETURNS TO JINVESTMENT N EDUCATION AND IMPLICATIONS RS

FOR PRODUCTIVITY GROWTH

Thls -paper W111 examine the adequacy'of current methods of determining
the contribution of educatlon’to productivity growth from the: 7
perspective of ‘possible dlvergences in private and social- returns -

to investment in educatign.. In partlcular, attempts to assess the

“capital or growth accounting frameworks may. well capture ALl or.
almost all of the private returns to "education and tralnlng, hut md!

_mot capture, all of ‘the social returns. Hence,vthese approaches . = . 3?

"may lead -to an incorrect estimation. of the 1mpact of educatlon on.
productivxty broadly defihed.}v‘ ) L

A criticai part of the paper - will be a. set of suggestions for new
approaches to research on education's role Ain productivity growth that
take into account ‘the divergences, if any, in the private and social

_ returns to jinvestment in education. The ‘paper ‘will also -examine °
the implicatlons of the analysis for Federal and other gOVernment N
policles affecting education. ' - : T .

The paper may also explore topics ‘related to the question of ed&cation S_"f

impact on the equality of the distribution of 1ncome or. wealth.
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