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Abstract:

New indications of managerial innovations are @eéaind then used to show that
changes in organizational technologies are an itapbrsource of economic

growth. Specifically, the analysis demonstrates, that, in response to a positive
managerial technology shock, output, productivitg &ours significantly increase

in the short run, second, these types of innovatiare as important as non-
managerial ones in explaining movements in thes&blas at business cycle
frequencies, and, third, product and process inmva promote the development
of new managerial techniques.
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1. Introduction

By its very nature, total factor productivity (TFB) despite our best efforts, still a “black box,”
within which most economists would identify anytpithat enhances producers’ ability to transform
inputs into outputs and should, therefore, be wghias technological advancement. It is, therefore,
perfectly reasonable to argue that TFP is infludnog both tangible technologies associated with
new machines and products as well as intangiblentdogies linked to changes in management
techniques and production processes. There istangxe literature that attempts to uncover the rol
that process and product technologies play in evinfluctuations and growthHowever, far less
research has been devoted to quantifying their @ainpa even though there is abundant
microeconomic evidence to support the view thangea in corporate work rules, team structures,
communication channels, morale, and managerial elsag significantly affects firm level
productivity?

While managerial/organizational technologies passeany of the same properties as process
and product technologies, quantifying their effemtsaggregate output and productivity have proven
difficult because no adequate measure of managemalvation exists. In particular, traditional
indicators of technical change, based on ReseardiDavelopment Expenditures (R&D) or Patent
Applications, do not generally capture new manafieschniques.Therefore, in this paper, new
measures of organizational innovations are predeffi@sed on new titles published in the field as
recorded by the Library of Congress) and then wgatemonstrate that advances in these intangible
technologies have been an important contributaggregate output and productivity growth.

Specifically, we use our new indicators to helpvegrsa series of important and interesting
guestions: What role do managerial technology shqiy in cyclical fluctuations; What impact
does this type of technological change have on eynpént, and productivity; and What relationship

exists between managerial innovations and advaimcpsoduct/process innovations? The answers

! See e.g., the review articles in Spiezia and \éNia2002) and Chennells and Van Reenen (2002)cited within.
2 For example, papers such as Bloom and VanRee67)2Cosh, Fu and Hughs (2005), Bertrand and $¢2683),
and Bartelsman and Dom (2000) provide evidenceskiis of managers play a role in explaining protikity
differences across firms.
% See e.g., the discussions in Dutton, Thomas atiérgd984) and the OECD’s Oslo Manual (2005).
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implied by our analysis can be summarized as faldwrst, we find that managerial technologies do
make an important contribution to aggregate fluitus in output and total factor productivity.
Second, GDP, labor and TFP all significantly ineeean the short-run following a positive
organizational technology shock. However, the inmpat labor is relatively modest - a finding
consistent with many microeconomic studies thatlaepthe impact of process related technical
change on employmehfrhird, managerial innovations may be as imporganhew product/process
technologies for productivity growth although thenihg of their impacts differ - unanticipated
changes in managerial technologies have a fasfgadton the economy than traditional technology
shocks. Finally, consistent with the Chandler’s 7(@Q research, it appears that product/process
innovations cause some innovations in management.

Overall, our work contributes to a variety of rasbaareas including those that deal with the
links between management and productivity, managefaels and fashions, microeconomic studies
of the impact of new processes on employment amdugtivity, business cycles, and finally,
measuring innovative activity. In the next sectiove tie our work to the relevant literature, in
section 3 the new indicators are discussed, inicgeat results, based on a series of vector
autoregressions (VARS), are presented to uncoeeretationship between the book-based indicators

and GDP, productivity and inputs, and section Sctares.

2. Review of Relevant literature

To highlight this paper’s contributions, it is usketo review some of the findings from related
literature in the fields of industrial organizatiananagement and business cycle research. The first
line of research focuses on the empirical relahgndetween management and productivity. In
absence of available aggregate measures of maaligeivation, much of this work has taken the
form of case studies. These focus on quantifyirg ghoductivity enhancing effects of adopting
specific management techniques, such as total tyuaanagement, quality circles, or business
process reengineering, among many otAdis.take one example, Easton and Jarrell (1998} in

difference-in-difference framework, investigate thesponse of firm-level financial performance

* See for example Van Reenan (1997), Blanchflowsliywsird, and Oswald (1991); and Harrison et al.qg2p
® See e.g., Easton and Jarrell (1998), Wayhan alteB@n (2007), Pereira and Osburn (2007), Whitd.€1.999), and
Burns and Wholey (1993).
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measures (income-per-worker, inventory levels, kstaturns, etc.). They find TQM adoption is
associated with significant improvements along eéhesportant dimensions, with over $3,000 in
additional income-per-worker from basic TQM adoptidHowever, as the results presented in
Wayhan and Balderson’s (2007) review show, thesdirfgs fail to garner unanimous support. Thus,
while in depth studies may help determine whictowations are likely to benefit some firms, it is
virtually impossible to infer from such studies tbeerall impact of managerial innovations on
economy wide productivity and growth.

The second line of inquiry — seen in the managenitenature — uses journal articles on various
management techniques to pick up ‘fads and fashi@ee Perkmann, 2006; Abrahamson and
Fairchild, 1999; Abrahamson, 1997, 1996, and 199h)ike the approach emphasized below, these
patterns are based on keyword searches, and, Heoas,only on a couple of the most popular tools.
Figure 1 depicts article counts for three populasocovered in this literature: quality circles (QC
total quality management (TQM); and, business @®ceeengineering (BPR). Based on these
patterns, the authors argue that companies adeptmamagement styles when they first appear only
to abandon them as soon as the next craze comes dlbe traditional interpretation of such time
series is as follows: QCs, first popularized in th& in the late 1970s, began its wide-scale adoptio
around 1980, hit the peak of its popularity in y2883, and subsequently yielded the floor to TQM.
The authors of such studies argue that companieg fnom fad to fad with no real productivity gain
as the managers attempt to ensure their methodsaaréhe frontier”. Since many of these
innovations are likely to yield gains only afterperiod of learning and/or gradual structural
integration, this behavior leads myopic decisiorkena to abandon ship too quickly to reap the
benefits.

While the fad and fashion literature makes strorggligtions concerning the negative (or at least
non-positive) relationship between new managemmuis tand aggregate productivity, none of the
papers in the area formally test the theory. Ashsit is equally possible to take a more optimisti
view of the patterns that would lead to the opmosibnclusion. Instead of arguing that firms
completely abandon existing procedures for the facktor fashion, one could theorize that, since
one size does not fit all, new ones need to bertl by managers to their specific organization.

Productivity gains could occur over time by utiigi aspects of new techniques that work well and
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abandoning those parts that do not. This processfimiement would cause management styles to
evolve over time in a beneficial and productivityhancing way. Moreover, Figure 1 is consistent
with this view if the publications essentially spdethe news and educate the management about the
new innovations in the field. Accordingly, once ragers have been informed about the new
methods and trained to use them, there is litttitehal information left to convey and publicat®n

on the subject fall off. Of course, this view dows imply that firms have stopped adopting or using
the technique — it only implies that the requiredormation is already accessible in past
publications® Indeed, the results we present in section 4 peosigbport for this latter interpretation
and suggest that overall these innovations areugtovity enhancing.

In a third area, researchers explore whether psoaad product innovations have differential
affects on growth and employméit.is often argued that product innovations havarge positive
impact on both labor inputs and output since thiggnocreate new goods and/or services which are
not simply substitutes for existing ones. Procaes®vations, on the other hand, are often thought to
be labor saving (e.g., machines being utilizedettuce labor input on the factory floor). It follows
that, unless price reductions sufficient to stinmila strong increase in demand flow from the new
methods, while output and productivity may rise péagment may be negatively impacted. These
hypothesized outcomes appear to be born out ind#ta. Numerous studies find evidence that
product innovations are expansionftyowever, Doms, Dunne and Roberts (1995), Blanefeto
and Burgess (1999), and Ross and Zimmerman (1%98dustrate process innovations’ employment
impacts are less clear.-cut with the first two saduncovering a positive relationship between
innovations and employment, and the latter a negatne. Since, as the OECD’s Oslo Manual
points out, organizational innovations (which wouidlude the managerial ones we focus on here)
are similar in many respects to process innovatitres results of these studies are consistent with

the employment responses to managerial innovatttamtified using our indicators presented below.

® To illustrate this point clearly, consider pubticas on a widely used product, such as peniciliithile first available
in the civilian market in 1945, it is still widelysed today. However, recent (non-historical) axti@n penicillin
primarily deal with new issues pertaining to dregistance - not how penicillin can be used to treatitional bacterial
infections since this is already well understood.
7 See review articles: Spiezia and Vivarelli (2088) Chennells and Van Reenen (2002) and citesnwith
8 See, e.g., Harrison et al (2008), Entorf and Pelen(1991), Kénig, Licht and Buscher (1995), VaaRen (1997),
Greenan and Guellec (2000), Smolny (1998 and 2@02) Garcia, Jaumandreu and Rodriguez (2004)
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The fourth related area of research is in the fadldnacroeconomics. Specifically, our results
contribute to the business cycle literature by stigating the impulse responses to managerial
technology shocks, and determining if they aregaicant source of short run fluctuations. As the
followers of this literature well know, recent résuconcerning both the importance of technology
shocks and the short run response of labor to #renmotly contested because of their implications
for model selectiol.Although much of this work identifies “technologhocks” using long-run
restrictions in a VAR, where no distinction is mdaktween product, process or managerial based
technology shocks, there is some evidence thatlhtéchnology shocks are created equal. The work
by Fisher (2006) shows that investment specificngea appear to be a more important source of
fluctuations than neutral ones. Alexopoulos (footining) and Alexopoulos and Cohen (2009)
further show that product and process technologiespecially electrical technologies, machinery
and IT — have played an important role in TFP flations over the past century but both the size of
the response, the speed with which these shoadkst diffe economy and the length of time the effects
are felt can vary significantly. Basu et al. (200®)strate that there are different responses to
investment and consumption specific technology khioGiven that differences in the responses may
be useful in helping evaluate and select among etimp business cycle models, the results
presented here should aid in this ende&¥or.

Finally, our work is related to the very broad amgbortant literature that focuses on measuring
innovation. Without good measures, it is impossilbbe answer crucial questions about the
guantitative importance of technological advanceni@ngrowth and business cycles. This research
encompasses both identification and use of direxsures of innovative activity (such as measures
of patenting activity, research and developmeneagjiure/personnel, and bibliometric measures of

publishing}* as well as work on creating and cleansing measafrestal factor productivity? Each

° See Basu et al. (2006), Christiano et al (200@)d¥ (2006), and Gali (1999).
19 For example the type of medium run business ayadel examined by Comin and Gertler (2006) vsstaadard
RBC model.
" While a complete summary of TFP measurement titezas beyond the scope of this paper, the pidgngevork of
Schmookler (1961), as well as the works reviewatiarthored by Griliches (1990), provide a good uis@n of
traditional patent and R&D indicators; Jaffe andjienberg (2002) present a number of works utifjztme more recent
citation weighted patent indicators; and Geisl&0@ provides a good for a review of bibliometrieasures based on
journal publishing activity.
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of the existing measures has different strengtlisveeaknesses associated with them, and the best
one to utilize often depends on the questions atl.hddowever, if one is interested in exploring and
guantifying the impact of managerial technologies the economy, most would agree that the
existing measures are far from ideal — the Solesidteal measure does not distinguish between the
different types of technical change, and indicatmased on R&D or patents are unlikely to capture

this type of innovation. Thus, to address thesgeisswe must create new measures.

3. The indicators

To examine the responses of output, productivity abor to managerial technology shocks at the
aggregate level, the first goal is to create ancatdr that is able to: (1) capture the large awhy

managerial innovations that are used by firms endbonomy; and (2) accurately capture the times
that new innovative techniques are first adoptednaynstream management. We argue below that
the new indicators created from information on righes published in the fields of management and
subfields of technology, as recorded by the Lib@rZongress - the American copyright depository

and arguably the largest library in the world isfgithese criteria.

3.1 Creating the New Measures

To create the new indicators, we require infornmatam the type of books available each year,
information on the book edition, and data on thantty of publication. Specifically, we want to
focus on the number of new titles in different del of business and industrial production
management each year, excluding books written erhistory of a particular topic, to identify new
techniques available in the economy. This infororatis recorded in the Library of Congress’
machine readable MARC21 Cataloguing records (SeeeAgix A for an example of a MARC21
record). These files are used by the Library of@ess to run their online book search program, and
are distributed to other libraries to be used faaloguing purposes. The Library of Congress
established by an act of Congress in 1800 andltsation contains information on a large number

of publications since it is both the copyright dsipary for the U.S., and arguably the largest lijpra

12 350low’s (1957) seminal paper outlines the theafyihd the total factor productivity measurement| papers such as
Basu et al (2006) and Ohanian (2001) present adebwisrsions of aggregate TFP measures for the U.S.
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in the world™®As a result, the database provides an excellantemf information on new books
copyrighted within the United States in many subjields, as well as information on books
imported from other countries.

In addition to its language, edition and countryablication fields, the MARC21 records report
the Library of Congress’ Classification Code, ansgea of standardized keywords that describe the
major subjects covered by the book. First develapeiB98, the Library of Congress Classification
Code is used by the librarians in all North Amenid@esearch libraries to catalogue new titles and
assign call numbers so that items on similar topies shelved together. For the purpose of this
investigation we will be primarily looking at booksted in the H and T subgroups (Social Science
or Technology) and QA75-76 (Computer Software arsddiiare)’* Specifically our management
innovation indicator is based on titles classifigatler the LC class HD28-70 (Management and
Industrial Mangement), HD6958.5-6976 (Industriald®ens), HF5546-5549.5 (Office Management
Industrial Psychology, Personnel and Employment &g@ment), T55.4 — 60.8 (Industrial and
Management engineering) and TS 155-194 (Produetimhoperations management). Moreover, our
total technology indicator is defined as all congpuitles (QA 75 — 76 and HF5548.1-5548.1.6) and
all technology books (class T) excluding those Boak product management and industrial
engineering (T55.4 — 60.8 and TS 155-194) as vedtha titles in Handicrafts (Class TT), and Home
economics (Class TX) that do not focus on prodacis processes used in the markeNext, we
use the information contained in the subject athel fields in the MARC21 records to remove books
from these groups that list history as a majoradpFigure 2 presents the aggregate indicators for
management alongside the traditional technology emmputer science indicator based on the

information from the Library of Congress’ records.

13 The Library of Congress’ collections include mtran 29 million books and other printed materials.

14 See Appendix B for a listing of the major grougirand sub-groupings in H, T and Q.

15 Our definition of the technology index differsgditly from the one used in Alexopoulos (forthcon)irgpecifically,
we combine her T measure of technology with thepasr titles (including those focusing on officea@mation) and
remove the management titles found in the T class.

16 Books with history in the title or with history asmajor subject are removed to exclude bookshinat no real link to
current practises or technology. For example, &lmwothe history of the Ford Corporation and itsdduction of the
assembly line published now will not tell us mudtoat the company’s current state of the art prastis
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3.2. Properties of the indicators

There are a number of properties an ideal indicat@ny type of technological change should have.
First, it would be available for a long period ohé, with at least an annual frequency, to make a
time series analysis possible. Second, it wous &le objectively determined and cover a wide
range of technical advances. Finally, it wouldtoagthe arrival timing of the new technologies.
Although the perfect measure may always remaintainaible, the new book-based indicator
appears to satisfy the general criteria. Its aadiased on the collection of the Library of Carsy
guarantees (1) the database is fairly inclusivétiels published in the US (primarily for domestic
use), (2) the comprehensive information on titeesvailable for long periods of time at the annual
level. In addition, by defining the indication bdsen the Library of Congress’ classification codes,
the resulting index is objectively determined ire teense that professional catalogues assign
standardized keywords and determine the classeotitle. Finally, as we discuss below, there is
evidence to suggest that the book-based measungesinnovations as they are commercialized, at
least partially weights innovations by their im@orte/potential impact, and does not simply track

the use of the techniques in the economy.

3.2.1. Dating

Perhaps one of the indicators most compelling dmdcaive features is its strong relationship te th
dates new management techniques are first adopted.®. firms. The reasoning is relatively
straightforward. Since these innovations raisedpetivity, boost competitiveness and potentially
expand market share, there is an enormous demamdfdomation about them as soon as they are
found to work. Publishers are in the business aafkpging information and selling it for profit.
Therefore, they have every incentive to bring cewritles on technical change in management as
quickly as possible, especially since they recognimat any delay in releasing new titles on the
subject can result in lost revenues if their cortpes are able to release a similar book fasters

can been seen from the evidence presented in Tabland Appendix C, there is a very close

"While some may be concerned that companies mag kgep their managerial innovations secret, tieesidence to
suggest that these attempts are somewhat unsudc&ssfexample, Walmart has not released bookatatsopractices,
but numerous books and articles have been writtente¢hem by others. Moreover, the employee at kidd&owho
helped implement Six Sigma left the company to fhismown consulting firm and wrote a training mamasother

companies showed interest in the methodology.
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correspondence between first known usage and batss dn the U.S. during the 2@entury. The
purpose of this exercise is to help evaluate tlytiteacy of book publications as a proxy for
management knowledge. Many, but not all, of theséstmethods were developed in the U.S. Some
are considered to be revolutionary at the time tege introduced, such as scientific management,
guality control, personnel management, and totaligumanagement, and are still in use by some
firms today. Others are considered to be more minotheir influence, such as one-minute
management and Theories X and Y.

To help put the timing of the first book published each technique in perspective, Table 1A
displays the copyright date (found in field 008tle MARC record) for the first book, alongside
known dates for creation/discovery, first known ooencial use in the U.S., first associated
academic article in the Business Premier datalese,first known article on the subject in the
Harvard Business Review. While dating the cread#ind first implementation of various techniques
is inherently subjective, it is not impossibfeThe information on the initial creation and adopti
dates listed in Table 1A and Appendix C are obthifrem sources such as the Encyclopedia of
Management, the Harvard Business Review, Wikipadi a series of journal articles and websites
that provide detailed histories of various techegju

The information in Table 1A reveals a few notaldgtgrs. First, for most of the techniques listed
that are developed in the USA, the time betweerctbation date and the first commercial use date
is between 1 and 4 years, with a median of 2 y&wesond, the copyright date for the first American
book published generally appears within one to years of the initial commercial use in the S.
This finding helps to confirm our contention thiaetdating of a technique inferred from our book-
based measure is a reasonable proxy for the begimifithe technique’s diffusion among American

firms. Third, contrasting the commercialization elatith the first Harvard Business Review and

18 While there is general agreement on the histarfiesany techniques, the dates associated with sthees are harder
to pin down. The SOFT/SWOT technique is one suample. One set of sources attribute its creattdfenneth
Andrews and other Harvard academics in the lat®4 96th the major adoption following the releasédafirew’s 1971
book, while others link SWOT to the research perfed by Robert Stewart and his team at the StafResgarch
Institute between 1960-69 which resulted in a 19@&f@otype with final modifications completed in7® (See e.qg.,
Humphrey (2004) and the History of SWOT Analysisitable from http://www.zimbio.com/).

191t should be noted that for techniques that agufarized by consultants through a book. The diietmduction to

market and the book date will always go hand indhan
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academic articles highlights the superior perforoeanf the book indicator for dating the first
American usage of imported techniques such as Qu@iicles and Just-in-Time. This may not be
surprising since: (1) there is nothing to preventdiscourage academics from publishing on the
interesting experiences of firms in foreign cowdriand (2) articles in the HBR are supposed to be
“written for senior managers by experts whose aitth@omes from careful analysis, study, and
experience. The ideas presented in these artialebe translated into action and have been tested i
the real world of busines$ Therefore, articles on techniques used overseasappgar in print
even if they are not currently in use in America&n@ralizing the results of this table implies our
overall index of new US published management b@ol iclose proxy for changes in stock of
American management knowledge.

Alexopoulos (forthcoming) presents similar indigatbased on new titles published in the field
of technology. Her indicators, which are basedrendatalogues of the Library of Congress, captures
a wide array of product and process innovationsnvithey are first commercialized since new books
on technology (e.g., manuals) are written whenidlea or product/process is first being utilized (or
is in the process of being implementétyVhile it is certainly true that the nature of mgement
innovations makes it unlikely that the company whst developed the technique will release a
manual to the public, book based indicators shatildbe able to capture changes in management
techniques for the simple reason that the publgshimuses will want to release titles to disseminate

the information due to the fact a market existstieir product?

3.2.2. Weighting

Given that publishers seek to maximize profits,ytwall generally release more new titles on

%0 See http://harvardbusiness.org/guidelines-foranstibr.

% The timing is related to the fact that: (1) boaks costly to produce, and (2) publishers wanbihice the books as
early as possible to maximize the return on eaghtitle Moreover, while one might initially worrhat there is a
significant time lag associated with producing rewoks, discussions with publishers indicate thatghblication lags
for technology books is relatively short. Specifigathey reported that they can release a book orajor technological
development within 3 months (with a 6 month avefaghis occurs since technology is a rapidly chagdield and
publishers recognize that any delay in releasimng tittes about new technologies can result in tiegany failing to
realize maximum revenues if their competitors dnle o release a similar book faster.

22 An example of this would be Walmart's innovativagtices. While it is certainly true that Walmaashot released

books about its practices, numerous books andeastiave been written on them.
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techniques that they view will be widely utilizear (popular) and fewer on those they believe will be
picked up by a smaller fraction of the populati®his is illustrated by the evidence present in &abl
1B. Here we report the number of titles in Engleid by the Library of Congress in a number of
standardized subjects in the field of managemere results suggest that more weight will be
placed on the advances related to scientific managg personnel management, project
management, quality control and total quality mamagnt. Less weight will be assigned to
innovations such as PERT and zero-base budgetwen Eaking into account the number of years
since development, the publication patterns sugbestTQM was more widely used/influential than
techniques like quality circles and just in timenmagement. The counts also suggest that the critical
path method, which was developed by the privatéosdor use in the private sector, was more
popular that the competing technique PERT which dea®loped by the Navy.

More evidence on the relationship betweenanentity of management book publications and a
technique’s overall popularity can be found by ¢desng a few case studies of failed techniques
and contrast them to a successful widely used ikBelrlQM. While 1209 English language titles are
listed under the Total Quality Management subjezding, there are far fewer titles devoted to
techniques like “T-groups” or “one minute managethe8pecifically, the T-group technique of
group training within an organization, first devedal in 1947, has only 4 books associated witl it. |
was not adopted by mainstream firms and was nesgégraed its own subject heading by the Library
of Congress. A second more recent example is tg £880s smash-hit One-Minute Management
which advocated that (1) corporate goals be fortedlan such a way that one could express them in
under a minute, and (2) managerial praise/criticcfnemployees must occur immediately and be
limited to a minute. The number of titles assodaigth this technique is 16 (including new editions
and electronic versions of the texts). Thirteerth&fse titles are associated with the creator of the
technique, while the remaining ones appear tocadiit and outline ways to beat the one-minute
manager (See e.g., titles such as The 59-Secontbiaeep How to Stay One Second Ahead of Your
One-Minute Manager; The one-minute maniac; and Igiagato survive: how to outsmart the one
minute managerverall, it appears that ineffective techniques] #ose likely to be utilized by a
small segment of the market, do not receive theesaftention by publishers as widely used

successful ones, and, therefore one can view tthexiof new book titles as p@artially-weighted
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index of management techniques.

3.2.3. Patterns over time

While it is possible to examine the relationshipa@en the initial adoption of the techniques arel th
book dates, it is much more difficult to uncovee ttelationship between the “diffusion” of the
technique and the patterns of publications onher€ are a few reasons for this: first, theretikeli
time series evidence available on the usage otttamsds; second, there is evidence to indicate that
firms may adopt a technique for a specific purposky to shelve its usage until the next time it is
needed (which complicates any attempt to definffusion” in a traditional way); and, third, the
techniques themselves tend to evolve over timegchvimakes it difficult to distinguish between
technique diffusion and additional innovationshe riginal tool/method. These caveats aside, it is
useful to know if publications follow the usage.

To explore this issue, we obtained information aliba utilization of major management tools
from 1993 to now from Bain and Company, a consglitompany that has performed numerous
surveys over time for the purpose of examiningekient to which the techniques are used by firms,
and which of the practices yielded successful tesHigure 3 depicts the patterns of usage from
their surveys graphed along with the journal and tide counts for three cases — Business Process
Reengineering, TQM, and Knowledge Management. Bliengh the patterns of publications are
similar for both the journal and new title couniisappears that publications have only a weak
relationship with usage. For example, the TQM arRRBcases show the number of new titles
decreasing even though many firms are still emplpyhese techniques — a finding at odds with the

basic premise in the Fads and Fashion literature.

3.2.4 Why not use journal article counts?

As Figures 1 and 4 illustrate, the Library of Cargg book publication records are correlated with
journal counts at a keyword level, given the similening in the citation starts and peaks with the
LOC data in Table 1. However, the LOC counts preval superior source of information on
management technique adoption along a number dfrigpt dimensions. First, given that the LOC
is the largest library in the world and the legapyright depository for the United States, its

collection represents a fairly accurate picturéhefinformation available on management techniques.
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This contrasts with journal publication indexest tt@pture publication records only within a limited
subset of possible sources. Moreover, as the pattiisplayed in Figure 5 demonstrate, the journal
count data are sensitive to the source databaselting in problems such as misidentified initial
adoption dates or misleading inference about therast in the topic. Second, the Library of
Congress’ classification system allows a clearmdiédition of texts by broad topic (e.g., publicason
on human resource management). That is, libragansfully apply a standardized, time-invariant
subject based classification to each item (See AgigeB) along with approved subject keywords.
Journal databases, on the other hand, only assigndtds (which themselves change over time) to
articles, which complicates the process of acclyratientifying all items that belong to a broader
subject group. Third, since new book titles are enoostly to produce than journal articles,
publishers have every incentive to release titles@w techniques as close to the market's adoption
date as possible in order to capture the markemn@rdmize profits. In contrast, journal articleg ar

often written by academics for other academicsdmmdot have the same incentive for timeliness.

4. Empirical Results

To explore the impact of managerial innovationgtlos aggregate economy, we use annual data for
the variables (GDP, Labor, TFP, prices, interess;aand the indicators) from 1929 to 2002 in the
Vector Autoregressions specified in detail belowhiM it is certainly possible to create the
management title series for earlier time periods begin our analysis in 1929 since official data fo
the U.S. national accounts are not available befoi® date’® We obtain GDP figures from the
Bureau of Economic Analysis’ GDP and the Natiom@lome and Product Account (NIPA) Historical
Table 1.2 — Real Gross Domestic Product (Billiofiscloained (1996) dollars). The measure of
Labour, L, is derived from splicing two series. Specificallgr the period 1929-1944, we use the
statistics from the Conference Board’s Economic #&iac, and for the period 1945-2002, data is
from Global Insight's Basic Economics databasei€setPMHU) on the non-agricultural sectors’
employee hours for the period 1945-2002. The reaital stock, K is the net stock of fixed

reproducible tangible wealth in billions of chain€¢t996) dollars, also from Global Insight’s

2 While the inclusion of the earlier years may bsidble, starting the analysis in 1929 is stilelikto yield important
insights into the effect of management on proditgtiand output given that prior to this date, thddf of management

was still very much in its infancy.
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database (series KNIQ). Finally, the total factowductivity (TFP) series was constructed using a

Torngvist index. That is,
AIN(TEP) = AIn(GDP) — (1-w; )AIn(Ky) — (@ )AInL;,

where o, is a simple the time t value of labor’s outputargh which is calculated using the
information in NIPA Table 1.10 and the assumptibatt70% of proprietors’ income and taxes on

production less subsidies are assigned to labor.

4.1. Output, Productivity, Labor and Management — The Bi-Variate case

We begin the analysis by presenting the results feoseries of bi-variate VARs. Specifically, we
estimate:

4
IN(X,) =@+ > (BIN(X,,) + Ot + % +3,d +J,d*t+a,d*t2 +¢,

i=1

Mgmt
wherext:{ J t]

t
Mgmt; is our management technology seriesisZone of the variables {GDP, TFP, labor hours, or
output per hour}o is a constant, the t and d terms capture a quednate trend with a structural
break in 1973% ¢ is an error term and the number of lags to inclwds selected using the standard
Akaike Information Criterion value (Akaike, 1974Qur identification of management shocks is
based on a Cholesky decompositfdfror our baseline system we order management fitists
based on the assumption that new management teagsnigay have an influence on output and
productivity within the year they are introducef lmon-management shocks only affect the number
of titles with a lag since it takes time to writedapublish new books. However, we also estimate a
series of systems with the reverse ordering toroete the sensitivity of the results to this
assumption. The estimated coefficients and theesponding Granger causality tests indicate that

new management books are positively associated alittof the productivity, labor and output

% various dates were attempted with no change imveeall results. Moreover, a single cubic trend akso used
without change in the results. The date 1973 wiastsal for consistency with other research.
% Shea (1998) uses a similar framework to examiaeelponses of TFP and inputs to a technology skleckified

using patents and R&D expenditures.
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measures at a minimum of a 5% significance level.

The variance decompositions, recorded in Table ighlight the impact new management
techniques have on GDP and productivity. While pe¥cent of variables’ variations that are
attributable to new managerial techniques (as cagthy the indicators) during the first few years
depends on the ordering used. However, the resalts either ordering suggests an important role
for this type of technical change. For examplepum baseline case, the percent of variation in the
productivity measures (TFP, and output per hourjbatable to management in the first year ranges
from 4 - 10.7% with the impact growing to betwe€¥#land 60% by year 5. For output, the story is
similar with the estimates of the impact in yeae af 8.9% with the magnitude increasing to more
than 50% over the next four years. Finally, therevidence that managerial techniques also have a
substantial impact on labor productivity with 11.786 its first year and 55% of its fifth year
variation linked to the management variable. Ofreeuthe results presented in the second half of
Table 2 do show that the order of the variablestendor the results in the first couple of years.
However, these differences diminish significantiynfi the 5 year horizon onwards.

The bi-variate VARs impulse response functionsTBP, GDP and hours associated with a 1%
management shock are depicted in Figure 6 alony 9686 bootstrapped confidence inten/ils.
These responses indicate that after 4-5 yearsp@hk effect) there is approximately a 0.1%, 0.2%,
and 0.1% in TFP, GDP and hours worked respectiveyrigure 7 shows, the basic findings are not
significantly affected by the ordering used in YeRs.

Although one might initially wonder if the indicatare only capturing trends in the publishing
industry or changes in tastes of readers, the pe&lgresented in Alexopoulos (forthcoming)
demonstrate that new titles in fields such as hystmusic, drama and poetry are not significant
predictors of output or productivity. We performawobustness checks on our results along similar
lines, by deflating the management book totalsIhyttfe number of adult fiction books and (2) the
number of children’s literature book. Results oftbhexercises are included in Supplementary Tables
and Figures. Our results prove robust to thesecesesr and, therefore, are strongly suggestive of a

nontrivial relationship between management techescand economic productivity.

4.2. Adding other measures of Technology to the mix

% We do not report results for labor productivitgpenses since they are similar to those reporte@rp.
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As Cyert and Mowery (1987) point out new technadsgbften require changes in the process used to
create them, and new processes often affect thestygf products. Given that managerial
technologies are related in many ways to processvations, it is interesting and informative to add
a measure of non-managerial technical change teytstem. To accomplish this, we add the type of
Library of Congress based publication measure ogeel in Alexopoulos (forthcoming) and order it

last in the system as she déés.

4.2.1. Output, productivity and hours

The variance decompositions for output, produgtiahd hours in a specification that includes
technology measures are reported in Table 3. Ag¢ia@ty, demonstrate the power that new managerial
techniques can have on economic output and pradhyetiespecially after a few years. While the
percent of the variation attributable to new mamaga techniques does decrease somewhat, the
magnitudes are still impressive. While 6% and 4%haf first year variation of TFP and GDP is
linked to new management titles, respectively, éhemgnitudes increase to 21% and 8% after 2
years, and 23% and 12% after 5. For hours worksdn#ar pattern emerges with 2% attributable in
year one, and nearly 8% linked to management by yeéndeed a comparison of these numbers
with the variation attributable to the non-managieiechnology series (reported in the bottom h&lf o
Table 3), demonstrates that the impact of the nemagerial technologies is significantly greater
during the first 5 years. Although, it is cleartthi@e traditional non-managerial technologies cagatu

by the technology indicator has an important rolglay at the 5+ year horizons. Indeed, by the 8
year horizon the results suggest that often 40%are of the variation in GDP and TFP, and almost
35% of the variation in hours, are attributabléh® two types of technical change.

The impulse responses and 95% bootstrapped conédertervals based on these tri-variate
VARs are graphed in Figures 8 and 9, with Figuréeicting the responses of the variables to a
management technology shock, and Figure 9 showmgdsponses to a non-managerial technology
shock. The figures confirm that new managerial netbgies have a significant impact on output and

TFP within the first 5 to 6 years. However, in caripon to the results shown in Figure 6, the peak

" This ordering suggests that changes in tradititewtinologies, like machinery, only affect the ahtes of interest
with a lag. However, to determine if our results aolely driven by this choice of ordering, we mestied a series of
VAR with the technology variable ordered first. Wihere were some slight differences, none ohtagrfindings

reported here were affected. Therefore, we chosenfbthese results here, but will make them abéélaipon request.
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responses for the variables: (1) tend to be hduple of years earlier and (2) have a peak response
only half as large. Furthermore, a comparison @& thsponses to managerial shocks and non-
managerial technology shocks highlights the difiees in both the timing and magnitude of the

variables responses. While managerial technologglkshtend to cause an immediate and significant
increase the variables in question for approxinyadbeyears, non-managerial technology shocks tend
to have their greatest impact on output, produgtiand hours between 6 years after the date of the
shock, and cause significant increases in year@edVer, these findings do not depend on whether

or not computer technologies are included in thggegate measure of technical change used.

4.2. Adding other measures of Technology to the mix

While the result presented above are informativeyuenber of other interesting issues can be
addressed by adding to the VARSs a variable thaucep the more standard product & process based
technical change. The inclusion of such a measulteallow us to: (1) determine if the results
presented above survive when innovations in produmt process technologies are taken into
account, (2) explore whether the economy respoifteraehtly to managerial and non-managerial
technology shocks, and (3) investigate if ther islationship between the various types of teatnic
change. To accomplish this, we add the type ofdriprof Congress based publication measure

developed in Alexopoulos (forthcoming) and orddast in the system as she dégs.

4.2.1. Output, productivity and hours

The variance decompositions for output, produgtiahd hours in a specification that includes
technology measures are reported in Table 3. Ag¢ia@ty, demonstrate the power that new managerial
techniques can have on economic output and pradhycti especially after a few years. While the
percent of the variation attributable to new mamaga techniques does decrease somewhat, the
magnitudes are still impressive. While 8% and 6%hef first year variation of TFP and GDP is
linked to new management titles, respectively, ehemgnitudes increase to 25% and 12% after 2

years, and 28% and 16% after 5. For hours workesimdar pattern emerges with almost 4%

% This ordering suggests that changes in tradititewinologies, like machinery, only affect the ahtes of interest
with a lag. However, to determine if our results aolely driven by this choice of ordering, we restied a series of
VAR with the technology variable ordered first. Whihere were some slight differences, none ohtagr findings

reported here were affected. Therefore, we chosenfbthese results here, but will make them abéélaipon request.
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attributable in year one and 8% linked to managenhbgnyear 5. Indeed a comparison of these
numbers with the variation attributable to the moanagerial technology series (reported in the
bottom half of Table 3), demonstrates that the ehpaf the new managerial technologies is
significantly greater during the first 5 years. Mover, it is clear that the traditional non-manader
technologies have an important role to play at3heyear horizons. Overall, by the 8 year horizon
the results suggest that approximately 40% of #reation in TFP and hours, and almost 45% of the
variation in GDP, are attributable to the this tgheéechnical change.

The impulse responses and 95% bootstrapped conédetervals based on these tri-variate
VARs are graphed in Figures 8 and 9, with Figuregegicting the responses of the variables to a
management technology shock, and Figures 9 shaWwegesponses to a non-managerial technology
shock. The figures confirm that new managerialnetbgies have a significant impact on output and
TFP within the first 5 to 6 years. However, in caripon to the results shown in Figure 6, the peak
responses for the variables: (1) tend to be hduple of years earlier and (2) have a peak response
only half as large. Furthermore, a comparison @& thsponses to managerial shocks and non-
managerial technology shocks highlights the difiees in both the timing and magnitude of the
variables responses. While managerial technologglkshtend to cause an immediate and significant
increase the variables in question for approxinyadieyears, non-managerial technology shocks tend
to have their greatest impact on output, produgtiand hours between 6 years after the date of the
shock, and cause significant increases in year 3.

Another interesting result illustrated by theseurgs is that the short-run response of labor to a
technology shock depends on the type of technizaivation examined® Specifically we find that,
once the other technology indicator is includethm system, a managerial technology shock induces
an initial reduction in labor hours within the first two years, follodvéy a subsequent increase that
peaks in approximately 5 yeafsin contrast, the non-managerial technology shaqgears to have

no significant short-run decline and significargkpands hours worked between years 3 afld 7.

% These findings do not depend on whether or noteten technologies are included in the aggregatesore of
technical change used.

30 While no distinction is made between differenthiealogy shocks in most of the related businessedytelrature, an
initial decline in hours following a positive nealitechnology shock is seen in papers such as(G#88), Francis and
Ramey (2005) and Basu et al (2006).

3L This pattern is similar to the ones uncovered hgigliano, Eichenbaum and Vigfusson (2002) andefi¢h006).
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While the response of hours worked to a managestestk in this case may appear somewhat
non-standard, it is not surprising when one consitieat managerial technology shocks are, in many
ways, related to process based technological chafgehe industrial relations literature in thriea
shows, the response of labor to a process innovatepends on the relative magnitude of two
competing effects. On the one hand, many of theisevations tend to reduce the quantities of the
factors required to produce a unit of output -uilhg labor. On the other hand, these advances ten
to lead to price reductions (and quality enhanceag)ewhich work to stimulate demand for the
products/services thereby increasing demand fokevdrours. The response of hours, then, depends
on which of these effects dominate at various goofttime. In our case, it appears that the first

effect dominates within the first 2 years while gezond effect dominates from years 3 to 7.

4.2.2. Which Comes First, Management or Traditional Technology?

Cyert and Mowery (1987), when discussing issuesc®d with the measurement of product and
process innovations, argue that product and proceswation often goes hand in hand with one
another. Specifically, product innovation oftenucds changes in the production processes used to
create the new good, and that changes in procexsas results in new products. Given the
similarities between process and managerial inmavst it is certainly plausible that there could be
relationships between product and organizationabvations as well. Indeed, this hypothesis is
consistent with evidence in Alfred Chandler’s (1pPulitzer Prize winning book, The Visible Hand.
According to him the evolution of business orgatiames did not appear randomly - instead, the
pattern was ‘technologically determined’ and demehdn advances in railroad, transportation and
communications technologies as well as innovatiomsachinery?

While Chandler’s (1977) evidence was based on sagkes, we can use the bi-variate and the
tri-variate VARs help determine the extent to whiclink exists between the product and managerial
type innovations that are captured by our indicatérgure 10 shows the effect of a non-managerial
technology shock on new managerial titles, anceffect of a managerial technology shock on non-
managerial technology titles (again along with 9b8&6tstrapped confidence intervals). The results
are striking. Specifically, they imply that unampiated changes in non-managerial technologies have

a significant impact on managerial titles. Indeedsheock that induces a 1% increase in the

32 See Temin (1978) for an excellent review of Charigl(1977) work.
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technologies captured by the Tech measure alsoaeppe raise the management titles by 1%.
However, there appears to be little to no impactnam-managerial technology titles after an
unanticipated change in new management technoldgie®over, these results appear unaffected by
the inclusion of variables such as GDP or TFP engystem.

The variance decompositions paint a similar piciigeee Table 5 for a few examples). While
approximately half of the variation of managemeitied may be attributable to the other
technologies variable by year 5, less than 5% ef uhriation in the non-managerial technology

variables is linked to the innovations capturecchgnges in the management titles.

4.3. The six variable system

To assess the sensitivity of the results preseatexve, we estimate a six variable system. The
ordering of the variables is as follows: In(Mgnt}hours), In(TFP), commercial paper rate, In(CPI),
and In(non-managerial technology). Since the fdderads rate is unavailable for the entire period
1929-2002 we use the short term commercial pagertoacapture the effects of monetary policy
shocks, and include the CPI to determine if théusion of prices significantly alters the restiftés

is standard in the literature on monetary policgcls, the quantity variables (TFP and Hours) are
ordered before the interest rate and prices afteisiaFor comparability we maintain our ordering
of the management series first and other technolegyes last. Table 4 reports the variance
decompositions and Figure 11 displays the respdonsad % managerial technology shock. Overall,
these results confirm the findings from the tritatg VARS. In addition, they indicate that pricesla

interest rates are virtually unaffected by thisetyh technology shock.

5. Conclusion

Many believe that innovations in management arérgmrtant as technological advancement in
products and processes. However, it has beeruiffio provide quantitative support for this bélie
because of the problems associated with measwaignological change in management. To address

this issue, in this paper we develop a new indrcat@rganizational innovations for the U.S and use

¥ Harrison and Weder (2006) and Nason and SmithgaiBo use the short term commercial paper ratgalthe lack
of Fed funds rate data.

3 See e.g., Christiano, Eichenbaum and Evans (1997).
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them to answer four questions. First, what is #lationship between management techniques (as
measured by the newly created indicators) and ggtgeoutput and productivity? Second, what
impact do organizational innovations have on lahputs? Third, how important are innovations in
managerial technologies compared with other tygeteahnical change (e.g., product and process
innovation)? Forth, is there a relationship betweleanges in managerial techniques and other types
of technical change (e.g. product innovation)?

Our results indicate organizational innovationsigigantly increase both aggregate output and
productivity and the effect on labor, while posijvis much weaker. Moreover new managerial
technologies appear to be nearly as important asnaeés in non-managerial technical change.
However, the impact of managerial technologies aih Iproductivity and output is more immediate.
Finally, we find evidence suggesting that managenechniques significantly respond to other
technical advances (such as changes in computerdlegy, machinery, etc.).

In addition to providing the first measure of teiah change in management, our findings should be
useful in evaluating and selecting among competginess cycle models. Moreover, they
complement related work in industrial organizatioognagement, and business cycle research, and
confirm that the type of organizational innovatiaaptured by our new indicators do indeed deserve

further study.
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Table 1A: Timeline of Selected Management Innovations™

) ) . First U.S. First Known Commercial
First HBR First Academic
Management Technique Creation Date . . Book Adoption
Article** Article***
Published In the U.S.
Scientific Management 1910 n/a 1911 1911 1910
Personnel Management 1910 n/a 1923 1910 1914
Quality Control 1922-1924 1925 1925 1922 1924
Management by 1954 1957 1957 1954 Mid-50s
Objectives
Critical path Analysis/
Critical Path Method 1956 1963 1959 1961 1958-1959 (Dupont)
Program Evaluation and 1958-Navy
Review Technique Jan. 1958 1962 1959 1961 1961-mainstream
(PERT) adoption
Theory X and Theory Y 1957 1963 1963 1960 Early-60s
Managerial Grid 1962 1964 1964 1964 1963
SWOT / SOFT 1963 1971 1971 1971 1966 (prototype)
. . 1936 (Related
EXpe”egE‘:V; Learning Concept) 11322 ((;)) 1962 1965 1966
1962-1965
Just-In-Time 1948 (JPN: Toyota) 1985 1977 1982 180
Quality Circles Early-60s (Japan) 1985 1967 1976 7419
Five Forces Analysis 1979 1979 1979 1980 Early-80s
One-Minute 1982 1984 1982 1982 1982
Management
. 1956
Total Quality 1951 (Japan) (TQC) 1981 1982 Early-80s
Management
1981
Business Process
Reengineering / 1990 1990 1990 1992 1991

Redesign

*Detailed source information for these dates majobed in Appendix B
**Pyblication began in 1922, so HBR dating meargsglfor early techniques

***|ncludes the HBR



Table 1B. Examples of the number of books per technique

Library of Congress’ Standardized Number of English Titles
Management Technique Subject Keyword published on Subject carried
by the Library of Congress
Personnel Management Personnel Management (c) 8077
Scientific Management Industrial Management (a) 6658 (a)
Factory Management (b) 753 (b)
Quality Control Quality Control (d) 4233
Project management Project Management 1524
Total Quality Management Total Quality Management 209
Business Process Reengineering/Redesign Reengigékbtanagement) 304
Six Sigma Six sigma (Quality control standard) 214
Just in time manufacturing Just in time systems 161
Critical Path Analysis/ Critical Path Method CraldPath Analysis 159
Management by Objectives Management by objectives 112
Goal setting in personnel management|(e) 43 (e)
Quiality Circles Quiality Circles 74
Zero-base budgeting Zero-base budgeting 53
PERT PERT (Network analysis) 22
Learning/Experience curves Learning curve (Indak@ngineering) 12

(a) Here are entered works on the application of tlecjples of management to industrial enterprisesluiding production, office management, marketing,
finance, etc.

(b) Here are entered works on the technical contratafiufacturing processes.

(c) Here are entered works on that field of managemvlith has the fundamental responsibility for retongi, hiring, training, compensating, developinglan
caring for the general welfare of employees. Waoksthe managing of employees by their supervisorgshat duties are performed according to
instructions are entered under Supervision of eygals. Works dealing with employer-employee relaiongeneral are entered under Industrial relations

(d) Here are entered works on the procedures usedablisking and maintaining acceptable limits ofi&aon for products and services.

(e) The Library of Congress’ subject ‘Management byechyes’ also points to titles classified in thiiaal narrower subject classification.



Table 2: Bivariate VAR Variance Decomposition of Management Shock

Order: Management First

Order: Management Last

Horizon Log(TFP® Log(GDR) Log(H) Log(Y/H:) Log(Y/Ly) | Log(TFR) Log(GDR) Log(H) Log(Y/H) Log(Y/Ly)
1 10.732 8.857 9.217 4.008 11.694 0.000 0.000 0.0000.000 0.000
2 32.867 20.696 11.398 21.257 24.249 10.290 4.428 120.3 9.708 4.154
3 45.191 29.016 12.856 32.434 32.061 20.055 9.935 450.9 19.402 8.654
5 59.830 51.416 28.647 40.048 54.654 43.927 38.758 9388 33.922 34.861
8 61.155 57.965 40.607 39.902 63.162 52.174 52.7482.636 37.745 50.591

Table 3: Multivariate VAR Variance Decompositions (Order: Management, Other, Tech)

Response Variable

Horizon Log(TFR) Log(GDR) Log(H,) Log(Y/Hy) Log(Y/Ly)
Percent of Variation due to Management Shocks:
All Management Books
1 8.272 6.405 3.528 6.781 5.637
2 25.176 12.178 2.751 24.911 10.087
3 29.693 13.046 8.075 30.738 10.118
5 27.653 15.505 9.678 28.614 12.577
8 19.519 10.787 13.575 24.388 9.690
Percent of Variation due to Technology Shocks:
All Management Books
1 0.000 0.000 0.000 0.000 0.000
2 1.147 0.017 0.167 1.077 0.114
3 5.801 1.000 0.681 4.363 2.569
5 16.634 13.691 18.527 7.675 21.476
8 35.876 45.149 36.888 16.013 52.646




Table 4: Expanded VAR Variance Decomposition of Management Shock

Ordering: All Management, Hours, TFP, CP Rate, CPI, Technology (All, less T-series plus OA & Q-series)

Response Variable

Horizon Log(H) Log(TFR) CP Rate CPI Log(Tech.)
1 0.2714 5.3092 0.1192 0.0505 3.5917
2 4.3231 19.0183 1.2491 0.7641 4.1154
3 17.6858 17.285 1.1402 6.1597 4.8341
5 17.5955 13.1351 2.8623 6.7365 4.1726
8 16.9381 7.8213 2.7925 6.1331 4.3065

Table 5: VAR Variance Decomposition

Ordering: All Management, GDP (in trivariate case), Technology (All, less T-series plus OA & Q-series)

Technology Responseto  Management Response to  Technology Response to

Management Response to

Horizon Management Shock Technology Shock Management Shock Technology Shock
Bivariate Case Trivariate Case (Includes GDP)
1 9.13 0 8.863 0
2 6.0691 5.38 5.5392 7.5456
3 4.6412 26.3763 4.3173 28.0743
5 5.7661 49.9768 5.2005 48.0724
8 5.9212 53.9453 5.2231 51.0912
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Figure 1: Adjusted Article Counts
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Source: Author’s calculations from Business Sodhamier online database.
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Figure 2: Timeseries of Management and Technology Book Measures

Management Books Timeseries

Log(All Management Books)

T T T T T
1920 1940 1960 1980 2000
Year

Technology Book Measure

75

6.5

Log(Technology, less T-series, plus OA & Q-series)

1950 1920 1950 19%0 ZObO
Year
Notes: The management series contains all ef tbw management titles in the fields ofustdal management,
industrial relations, office management, indastpsychology, personnel management, inddsei@ineering as
well as production and operations managenidmd.Technology series includes titles in the Liprair Congress’ T
classification (excluding non-market technologikssified under TT and TX) along with computeretitfound in the
QA classification and office automation tiles founctlass H)
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Figure 4: Selected Library of Congress Book Counts
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Figure 6: Impulse Response Functions, First Ordering

Figure 6 (a): Management on Real GDP

Figure 6 (b): Management on TFP
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Figure 7: Impulse Response Functions, Second Ordering

Figure 7 (a): Management on Real GDP

Figure 7 (b): Management on TFP
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Figure 7 (c): Management on Labour Supply (Hours)

Percent

0 2

4 6 8
Year

‘_ 95% Confidence Band

Impulse Response

36




Figure 8: Impulse Response Functions (Tech: All, plus OA, less T-series man.)

Figure 8 (a): Management on Real GDP

Figure 8 (b): Management on TFP
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Figure 9: Impulse Response Functions (Tech: All, plus OA, less T-series man.)

Figure 9 (a): Technology on Real GDP

Figure 9 (b): Technology on TFP
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Figure 10: Impulse Response Functions, Technology vs. M anagement

Figure 10 (a): Bivariate Case, Technology
Response to Management Shock

Figure 10 (b): Bivariate Case, Management
Response to Technology Shock
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Figure 10 (c): Trivariate Case, Technology
Response to Management Shock

Figure 10 (d): Trivariate Case, Management
Response to Technology Shock
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Figure 11: Impulse Response Functions, Large Multivariate Specification

Figure 11 (a): Management on Hours

Figure 11 (b): Management on TFP
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Appendix A: Sample MARC Record

00926cama2200229145000010008000000050017000080D&0IRE03500210006690600450008
7010001700132035001900149040002500168050002000003480021324500780025626000500
033430000310038450001850041565000270060098500271996@04800648-7290167-20040503
180407.0-751008s1911 nyu 000 0 eng - 9(DLC)10339- a7bcbccoclcrplduencipfl9gy-
gencatlg- a 11010339 - a(OCoLC)1686367- aDLCcFMUOdDCADLC-00aT58.D4bA3 1911-1 -
aTaylor, Frederick Winslow,d1856-1915.-14aThe ppgles of scientific management,cby Frederick
Winslow Taylor ...- aNew York,aLondon,bHarper & Bmners,c1911.- a2 p. |., [7]-77 p.c23 cm.- -
a'"This special edition printed in February 191%,donfidential circulation among the members of
the American Society of Mechanical Engineers, \hithhcompliments of the author.”- Oalndustrial
efficiency.- eOCLC REPLACEMENT- bc-GenCollhT58.D48A911tCopy 1wOCLCREP-

Online Display of full record

The principles of scientific management, by Frederick Winslow Taylor ...

L C Control No.: 11010339
L CCN Permalink: http://lccn.loc.gov/11010339
Type of Material: Book (Print, Microform, Electronic, etc.)
Personal Name: Taylor, Frederick Winslow, 1856-1915.
Main Title: The principles of scientific management, by FredeWinslow Taylor ...
Published/Created: New York, London, Harper & Brothers, 1911.
Description: 2 p. I, [7]-77 p. 23 cm.

Notes: "This special edition printed in February 1911, ¢donfidential circulation
among the members of the American Society of Meichh&ngineers, with
the compliments of the author.”

Subjects: Industrial efficiency.
L C Classification: T58.D4 A3 1911
Other System No.: (OCoLC)1686367

CALL NUMBER: T58.D4 A3 1911
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Appendix B: Library of Congress Classification Groups by indicator

Categories Covered by Management I ndicator

Subclass HD (Industries, Land Use & Labour)

HD28-70 Management. Industrial management

HD39-40.7 Capital. Capital investments

HD41 Competition

HD45-45.2 Technological innovations. Automation

HDA47-47.4 Costs

HD49-49.5 Crisis management. Emergency managenméiation

HD50-50.5 Delegation of authority. Decentraliaat Span of control
HD56-57.5 Industrial productivity

HD58 Location of industry

HD58.7-58.95 Organizational behavior, change afett¥eness. Corporate culture
HD59-59.6 Public relations. Industrial publicity

HD60-60.5 Social responsibility of business

HD61 Risk in industry. Risk management

HDG62 Standardization. Simplification. Waste

HD62.2-62.8 Management of special enterprises

HD66-66.2 Work groups. Team work in industry. @yaircles

HD69 Other Including business consultardpacity, size of industries, etc.
HD6958.5-6976 Industrial relations

Subclass HF (Commerce)

HF5546-5548.6 Office management

HF5548.7-5548.85 Industrial psychology

HF5549-5549.5 Personnel management. Employmanagement

Subclass T (General Technology)
T55.4-60.8 Industrial & Management engineering.

Subclass TS (Manufactures)
TS155-194 Production & Operations management.
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Categories covered by Traditional Technologies badlcator

Subclass T Technology (General)

Subclass TA Engineering (General). Civil enginegrin
Subclass TC Hydraulic engineering. Ocean engingerin
Subclass TD Environmental technology. Sanitary megjiing
Subclass TE Highway engineering. Roads and pavement
Subclass TF Railroad engineering and operation
Subclass TG Bridge engineering

Subclass TH Building construction

Subclass TJ Mechanical engineering and machinery
Subclass TK Electrical engineering. Electronicscldar engineering
Subclass TL Motor vehicles. Aeronautics. Astronzgiti
Subclass TN Mining engineering. Metallurgy

Subclass TP Chemical technology

Subclass TR Photography

Subclass TS Manufactures

Subclass QA Mathematics
QA71-90 Instruments and machines
QA75-76.95 Calculating machines
QA75.5-76.95 Electronic computers. Computer science
QA76.75-76.765 Computer software
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Appendix C: Timeline of Significant Management I nnovations

Creation Date

Creation Notes

Mainstream Adoption

Adoption Notes

Book Date

Book Information

Frederick Taylor, "Principles
of Scientific Management"

Encyclopedia of Management
claims by this date the results
were known and adopted by

Frederick Taylor, "Principles of Scientific

Management Office
Executive, 36. (source:
Bennis, 1963)

wider audience. (Robertson,
1964)

Scientific Management 1911 and Frank Galbraith, 1910-1912 1910. In 1912, Taylor testified 1911 Managem?nt gnd Franlfl Galbraith,
N A " L Motion Study’
Motion Study before congress on Scientific
Management.
H.F. Dodge, H.G. Romig, and G.S. Radford, "The Control of Quality in
Quality Control 1922-1924 1924 W. Shewhart at Bell Telephone 1922 Manufacturing," New York: The Ronald
Laboratories (George, 1972) Press Co., 1922
The first HBR article: Willard E.
Industrial psychology in Hotchkiss, 1923. "Industrial "
: " Huge Munsterberg, "Psycology and
Human Relations 1913-1924 1913, followed by work by 1923-1924 Relations Management,” 1913 Industrial Efficiency,” was the first book
mary Follet in "Creative Harvard Business Review 1 (4): on industrial psychology (George, 1972)
Experience” 438-450. In 1924 Mark Follet psychology ge.
published "Creative Experience"
Kenneth Andrews at " "
SWOT 1963 Harvard Business Policy 1971 Con*éz”{‘g;%ﬁ?d;fx’slgfe . 1971 Ke””ethc'g?déf;"t’:’sfrgfec‘?f‘cept of
Symposium p p gy p gy
First HBR article: Levy,
Ferdinand L.; Thompson, Joseph J. Moder and Cecil R. Phillips,
’ ) DuPont develops CPM and Gerald L.; and Weist, Jerome "Project management with CPM and
Project Management 1956-58 US Navy develops PERT 1963 D., 1963. "The ABCs of the 1964 PERT." New York, Reinhold Pub. Corp.,
Critical Path Method," Harvard 1964
Business Review 41 (5): 98-108
Michael Porter, 1979. "How
Five Forces Analysis 1979 1979 compet‘!nve forces shgpe 1980 Michael Porter, "Competitive Strategy"
strategy," Harvard Business
Review 57 (2): 137-145
R:A%el;ttoilatgénq.l‘_]ﬁge Thousands attended seminars
Managerial brid " Advanced before the book came out. The Robert Blake and Jane Mouton, "The
Managerial Grid 1962 9 : 1964 book was also designed for a 1964 Managerial Grid: The Key to Leadership

Excellence"




Theory X and Theory Y

1957

Douglas McGregor, "The
Human Side of Enterprise"”
Adventures in Thoughts
and Action, 5th Anniversary
Convocation of School of
Industry and Management,
MIT

1960

Douglas McGregor, "The
Human Side of Enterprise"

1960

Douglas McGregor, "The Human Side of
Enterprise"

Management by Objectives

1954

1954-1957

Peter Drucker, "The Practice of
Management" (1954) and
Douglas McGregor, "An Uneasy
Look at Performance
Appraisal," Harvard Business
Review (May-June, 1957)

1954

Peter Drucker, "The Practice of
Management"

Experience Curve

1965

Boston Consulting Group
(Ghemawat, 2002)

1968

Publication by Boston
Consulting Group,
"Perspectives on Experience,"
Boston: Boston Consulting
Group.(source: Bass, 1980)

1968

E. B. Cochran, "Planning production
costs: using the improvement curve,” San
Francisco, Chandler Pub. Co., 1968

Just-in-Time

1972

Taiichi Ohno and the
"Toyota Production System"
(Schonberger, 1982)

1980-1982

Kawasaki plant in Lincoln,
Nebraska adopted in 1980, with
published results of their
experience in 1982
(Schonberger, 1982)

1985

Robert W. Hall, "The implementation of
zero inventory/just-in-time," Falls Church,
Va.: APICS, 1985

One-Minute Managing

1982

Strategic Management
Journal, Vol. 6, No. 2 (Apr. -
Jun., 1985), pp. 181-189

1982

Kenneth Blanchard and
Spencer Johnson, "The One
Minute Manager" (source:
Conkling, 1983; Freeman,
1985)

1982

Kenneth Blanchard and Spencer
Johnson, "The One Minute Manager"
(source: Conkling, 1983; Freeman, 1985)

Business Process
Reengineering

1990

Michael Hammer,
"Reengineering Work: Don't
Automate, Obliterate,"
Harvard Business Review;
Jul/Aug90, Vol. 68 Issue 4,
p104-112

1993-1995

O'Mahoney (2007) states it was
the 1993 book that made it
catch on and "within two
years... 75 percent of
companies in some sectors
reported its implementation."

1993

Michael Hammer and James Champy,
"Reengineering the Corporation: A
Manifesto for Business Revolution," New
York, NY : HarperBusiness, c1993.

General Table Sources:

Claude S. George, "The History of Management Thought," 2nd Edition. New Jersey, Prentice-Hall: 1972
D. N. S. Robertson, 1964. Book Review. Personnel Journal 43 (7): 391-393

Warren G. Bennis, 1963. "A New Role for the Behavioral Sciences: Effecting Organizational Change", Administrative Science Quarterly 8 (2): 125-165

Pankaj Ghemawat, 2002. "Competition and business strategy in historical perspective.” The Business History Review 76 (1): 37-74
Frank M. Bass, 1980. "The Relationship Between Diffusion Rates, Experience Curves, and Demand Elasticities,” The Journal of Business 53 (3.2): S51-S67

Richard J. Schonberger, 1982. "The Transfer of Japanese Manufacturing Management Approaches to U. S. Industry,” The Academy of Management Review 7 (3):479-487
Lori Conkling, 1983. Public Productivity Review 7 (1): 90-91

Frank H. Freeman, 1985. "Books That Mean Business: The Management Best Sellers", The Academy of Management Review 10 (2): 345-350

Joseph O'Mahoney, 2007. "The Diffusion of Management Innovations: The Possibilities and Limitations of Memetics," Journal of Management Studies 44 (8): 1324-1348
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