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| . | NTRODUCTI ON

As part of their basic function, statistical agencies
coll ect data from establishnents and then aggregate them for
publication into sectors such as industry, region, or econony.
Researchers and policy analysts regularly enploy these
establ i shnment aggregates to esti mate econom ¢ nodel s and conduct
policy analysis. Mst econom sts and statisticians are very
famliar with such aggregate neasures -- anong them industry
shipnments, GNP, retail sales, and inventory changes -- and their
uses. The many uses for traditional establishnment-based
aggregate cross-section neasures, such as those used in national
i nconme and product accounts, are well known. \What is |ess well
known is that this aggregate cross-section focus for data
products is far too narrow and ignores inportant econom c and
policy needs for establishnment data.

In this paper | direct attention to the inportance of
establishnment mcrodata and its access by qualified researchers.
The relatively heavy use of aggregates by researchers and policy
analysts is nore a reflection of supply than demand. G ven a
choi ce, nost users prefer mcrodata. Were this is inpossible,
statistical agencies nust broaden the scope of their product
of ferings and provide nore information regarding the statistical
properties of the aggregates they rel ease.

Aggregation effectively changes the unit of analysis from
t he establishnment -- an econom c agent -- to the industry,
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regi on, sector, or econony. This change, fromthe establishnent
(or firm to an industry or other sectorial aggregation, is not
i nnocuous. The conditions under which an individual economc
agent's behavi or can be adequately represented by the "average"
agent's behavior are quite restrictive. |f they are not net,
t hen serious neasurenent error is introduced into estinmates of
many econom ¢ nodel s.

Econom sts val ue establishnent data not nerely for the
eval uation and correction of neasurenent errors in economc
nodel s estimated with aggregate data. A broad range of issues
sinply cannot be addressed w thout m crodata on establishnents
and the firns that own them For exanple, nmany policy questions
revol ve around the issue of who bears the costs of particular
policy actions -- who wins and who | oses. Such questions cannot

be answered satisfactorily w thout individual m crodata.

1. THE ESTABLI SHMENT AS THE UNIT OF ANALYSI S

Econom ¢ analysis is generally based on a nodel of
i ndi vi dual behavi or that specifies the objectives and constraints
facing the econom c agent. Agents are assuned to naxim ze an
obj ective function subject to those constraints. The
maxi m zati on problem can be specified either as a static or
dynam c optim zation. Solutions to such problens provide
rel ati onshi ps for the endogenous variables, the variables the
agent has choice over, as functions of the exogenous variabl es of
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the nodel. Using estinmates of the paraneters of these nodels,
anal ysts exam ne the effect of sonme change in the agent's
envi ronment on her behavi or.

For many problens, the establishnent is a sensible unit of
anal ysis. For exanple, fromthe standpoint of the production
deci sion, the choice of |abor, energy, materials, and capital for
use in output creation is often nmade at the plant level. Wile
the firmis the ultinmate decision-nmaker, and thus the preferred
unit of analysis for nost problens, establishnents have very
di fferent behavioral patterns, even when owned by the sane firm
Thus, establishnment data are al so necessary in order to
under stand the behavior of the firm (The behavi or of one
establishnment is not conpletely differentiated from anot her
sinply by the identity of its owner.) Establishnment data are
al so necessary in order to estinmate the marginal inpact of sone
event -- for exanple, a purchase or divestiture of assets -- on
the firm

Focusi ng on the production relationship, one can see that
the establishnments are the primary purchasers of the factors of
production: |abor, materials and capital products produced by
ot her establishnments, services, and energy. Even though the
primary resource allocation decisions are likely to be at the
firmlevel, establishnment data are al so useful in analysis of
techni cal change, both product and process, since technical
progress is characterized by changes in the production
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relationship. Simlarly, the establishnent nust be the unit of
anal ysis for many environnental issues. Environnental problens

i nvol ve the production of two outputs, products (good output) and
em ssions (bad output), at the sanme establishnment. Understanding
the rel ati onshi ps between the "good" and the "bad" outputs is

essential in devel oping environnental policies.

11, AGSREGATI ON AND ESTABLI SHVENT M CRODATA

Earlier | noted that nost published data reported by the
U. S statistical systemare aggregations. These aggregations
reduce the nyriad of individual detail to nanageabl e proportions
and provide confidentiality protection. Unfortunately,
information is lost or distorted in this aggregati on process.
For some problens, this |loss of detail may not matter: The
phenonmena under study may be sufficiently understood w thout
reference to the underlying mcrodata. Wthout analysis of the
m crodata, however, it is virtually inpossible to evaluate the
extent of any aggregation error. Mreover, perfectly acceptable
aggregate neasures at one point in tine nay be m sl eadi ng at
anot her point in tinme because the econony is constantly changi ng.
Aggregation nmust therefore be approached with substantial caution
and nust be continually re-evaluated using mcrodata. This is an
i nportant use of establishnment data and, in the absence of
uni versal access to the mcrodata, it cannot be acconplished
wi thout an internal program of analytic subject matter research

4



by the statistical agency. Even then, it is difficult to provide
a general denonstration of the inportance of aggregation errors

i n econom c research, because the extent to which aggregation
bias is present is nodel-specific. That is, the inportance of
the error depends on the application or use of the data. Thus,
the anal ytical research program needs to be broadly based.

Wiile it is clear that establishnent mcrodata are preferred
for many applications, the extent of the problens that arise when
aggregates are substituted for mcrodata on establishnments is
|l ess well recognized. 1In earlier work, MGuckin (1990), | argued
t hat the honobgeneity of establishnent behavior that is assuned in
enpirical studies based on aggregate data is not evident in the
detailed data. A legitimate response to the | ack of honobgeneity
anong establishnments is that this fact is not sufficient to
inval i date the use of aggregate data. Even if the behavi or of
the individual units to be aggregated is idiosyncratic, the use
of aggregate variables introduces negligible bias in the
estimated rel ati onship under certain conditions. Unfortunately,
as a long line of economc research has denonstrated, these
conditions are quite restrictive. (See Solow, 1957 and Fi sher,
1993). Thus, even if one is interested only in aggregate
responses to alternative policies (such as the effect of changes
in pollution regul ation, defense reductions on enploynent in a
sector, or tariff increases), aggregate industry responses wll
not be captured by a sinple linear function of an average or
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representative firmif the responses of individual firns to
changes are very different. In such cases, industry responses
wll be a weighted average of individual responses, and the
wei ghts can change over tine.

Recent enpirical work at the U S. Bureau of the Census
Center for Economc Studies (CES), by Baily, Hulten, and Canpbel
(1992), Davis and Haltiwanger (1990 and 1992), Dons (1993), Dons
and Dunne (1992), Dunne (1991), Dunne and Roberts (1990 and
1992), Dunne, Roberts, and Sanuel son (1989), Jarmn (1993),
McGucki n, Nguyen, and Andrews (1991), A ley and Pakes (1992),
Streitw eser (1991), and Troske (1992) extends the evidence on
het erogenous plant and firmlevel responses | cited at that tine.
This body of work -- and there is nuch nore from CES, as well as
fromother sources (e.g., Bresnahan and Raff, 1991, and Bertin,
Bresnahan, and Raff, 1992) -- shows a striking degree of
heterogeneity in the | evels and novenents of variables such as
productivity, enploynment, growh, output, product structure,

i nvest ment, and ownershi p change anong establishnents | ocated in
simlar markets, industries, and cohorts.

Mor eover, the heterogeneity is not sinply a matter of
differences in firns and plants continuously operating in an
industry. Entry and exit decisions al so generate aggregate
i ndustry responses that are not sinple |inear functions of the
representative firm Thus, any analysis of the aggregate effects
of a policy or environnental change in a market in which there is
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entry and exit nust incorporate not only the distribution of the
response of the market incunbents, but also an analysis of both
the entry and exit that the policy or environnental change

i nduces. For exanple, recent work at CES by Al ey and Pakes
(1992) denonstrates significant errors in aggregate estimates of
productivity relationships in telecommunications, an industry

Wi th substantial entry and exit.

This | ast exanple illustrates nore than the need to eval uate
aggregation bias in traditional cross-section nodels. It also
illustrates that |ongitudinal mcrodata are necessary to sort out
the fundanmental role of entry, exit, and changes (growth and
decline) in continuing establishnments. They are al so necessary
for many other economic issues, as is nmade clear in the next

secti on.

V. NMANY PROBLEMS REQUI RE M CRODATA

The problem w th excl usive use of aggregate statistics is
not sinply one of inferior estimtes of econom c relationships
such as the earnings equation, elasticities of production
functions, or inventory adjustnent coefficients. Wth aggregate
data alone, it is inpossible to examne the differential effects
of policies on the entities classified within the aggregate.
Exam ni ng i ndividual changes is necessary if particular
conponents of an aggregate novenent are significant. As an
exanpl e, consider the problem of evaluating product choice and
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energy usage decisions in reaction to a change in energy prices.
This kind of problemarises in assessnents of econom c or

envi ronnental policies such as inposition of an energy tax.
Energy taxes raise the cost of energy, and, in theory, |ead
establi shnents to econom ze on energy use. |In the short run, the
possibilities for substitution are likely to be restricted so
that prices rise for products requiring relatively high energy

i nputs for production. This causes consuners to reduce their
purchases of these products. Consuners will also shift away from
products that require substantial energy for their operation
(e.g., away fromlow gas m | eage cars).

Ascertaining the precise effects of such policies nust
i nclude estimates of various elasticities of substitution in both
the short and long run. These estinmates require informtion on
the mx of products and inputs used by establishnments, as well as
i nformati on on how these factors change over tinme. Since |ong-
run adjustnents in products and processes that substitute for
t hose using high anmounts of energy also involve the allocation of
research and devel opnent resources, decisions on these resources
(probably made at the firmlevel) nust also be explicitly treated
in the nodelling process.

To study this energy tax problem research associates at CES
are extendi ng a dynam c nodel of firm behavior devel oped in
recent work (Pakes, Berry, and Levinsohn, 1993) to eval uate how
structural changes, such as price shocks or governnment gasoline
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m | eage requirenents, affect the autonobile market. The nodel
i ncorporates both the demand and supply side of the market. It
i ncludes estimtes of the demand for particular car nodels in
terms of their characteristics. It also includes the supply side
of the market through plant production relationships and firm
specific technol ogy differences as well as through all owances for
entry and exit. The use of |ongitudinal establishnment m crodata,
along with detailed data on product characteristics frompublic
records to describe the demand side of the market, allows for
estimation of the relationshi ps between autonobile production
costs and autonobil e product characteristics -- the "cost
characteristics surface.” |In the absence of establishnent
m crodata, a nodel conpletely describing the effects of the
policy change is not possible. For exanple, in this application,
the responses of small high mleage car nakers and | ow m | eage
car producers differ. Al so, poor people who cannot afford to
shift to new high mleage cars will bear a significant burden of
the tax. They will continue to use their high mleage cars
| onger than high inconme drivers (inconme effect). Aside from
equity issues, this wll affect dynam c adjustnents and del ay
increases in the mles per gallon of the average car on the road.
The inportance of explicitly dealing with establishnments as
econom c agents is also illustrated in the literature on | abor
markets. Until very recently, nost |abor narket anal yses were
carried out using denographic data on individuals -- the supply
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side of the | abor market. One type of analysis consists of
trying to explain earnings differentials anong individuals by
various characteristics such as education, sex, race, age, famly
status, and occupation. These studies offer much insight into
the factors that explain differences in earnings and have been
inportant in fornulating social policies (e.g., support for
education, a factor that is positively related to earnings).
Despite a large literature on this subject, including analyses of
avai |l abl e public use mcrodata sets on individuals, and despite
enornous i nterest by econom sts, social planners, sociologists,
and policynmakers, anong others, the earnings nodels explain |Iess
than 50 percent of the variance in earnings in nost studies. One
explanation for this is that it has been difficult to include the
demand side of the nmarket in earnings equations. For exanple,
educati on stock and skill levels are not conpletely captured by
vari abl es such as years of formal education derived fromthe
supply side data. On-the-job training, |earning by doing, and
general experience all contribute to earnings and are, at | east
partially, reflected in the characteristics of the plant in which
t he worker works. Several studies at CES have docunented

i nportant differences in worker wages associ ated wi th individual
establ i shment characteristics that are not captured well in
nodel s estimated with "representative" firmindustry data. See

Dunne and Roberts (1993) and Dunne and Schmtz (1991).
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Research with | ongitudinal mcrodata has been at the center
of an inportant recent devel opnent in macroeconom cs: The idea
t hat understandi ng aggregate fluctuations requires anal ysis of
tinme-series fluctuations in the cross-sectional distribution of
activity across establishnents. This idea contrasts with the
standard enpirical approach (based on representative agent
nodel s) in macroeconon cs, which uses aggregate data at the
econony-wi de or industry |evel of disaggregation. Wile pursuit
of this newidea is in its infancy, it has already yiel ded many
new i nsights. For exanple, the conventional view of
recessions -- that jobs di sappear tenporarily while the creation
of new j obs declines, and that nost workers are recall ed when
aggregat e demand recovers -- appears incorrect. In fact, job
creation continues al nost unabated during recessions, while job
destructions increase. Furthernore, nost jobs created are
created permanently, and nost jobs |lost are |ost permanently, at
| east for the manufacturing sector. See Davis and Hal tiwanger
(1990 and 1992).

This research al so shows that variations in new job
creations and destructions, which can be calculated only from
| ongi tudi nal m crodata on establishnment enploynent, are primarily
associated wth novenents anong plants wthin the sanme industry.
That is, both |ost jobs and new jobs are observed sinultaneously
in the sane industry as transfers fromone plant to another.
This neans that, for exanple, the effects of regul atory changes
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that may force firnms to substitute away from | abor and towards
capital in production will depend on the detailed characteristics
of the distribution of plants wthin an industry and cannot be
captured by a representative or average industry response.

Aside fromits policy relevance, this new |line of
macr oeconom ¢ research has fundanental inplications for
statistical data prograns. For exanple, the research suggests
that, at a mninmum construction of new neasures of the
distribution of economc activity within sectors -- such as (1)
hi gher | evel nonents (e.g., variance, skewness, and kurtosis) and
(2) longitudinally based neasures such as job creation and
destruction statistics -- will be required for policy analysis.
See Caballero (1992), and Hal ti wanger (1993).

Anot her area of study in which establishnment mcrodata are
essential is in the evaluation of the effects of ownership change
(mergers, divestitures, |everaged buyouts, etc.). Firns,
particularly | arge ones, have nulti-establishnent structures, and
many firms are diversified across a wide spectrum of industries
and products. In order to assess the effects of nergers, the
anal yst nust be able to separate out the conponents of the firm
both at a point in tinme and across tinme. This allows for
eval uation of the performance of the firmand its conponents pre-
and post-nerger. See Lichtenberg (1992), MGuckin, Nguyen, and

Andrews (1991), and Long and Ravenscraft (1992a and 1992b).

12



The use of establishnent data in understandi ng the nature of
the firmis not restricted to analysis of the role of ownership
change in performance. (One reason for enphasi zi ng ownership
change studies here is that they are essential in understanding
the evolution of the sanpling frane for nobst econom c statistics.
They are also extrenely inportant for many policy issues.) Since
the establishnment is often the site for particular sets of
products and processes, it provides the natural unit for
under standing the nature and interrelationships of the activities
of the firm As a geographically fixed production unit, the

establi shnment nmakes it possible to identify the role of "the

firm -- as distinct fromsuch factors as geographi cal and
product markets -- in the establishnment's operating
characteristics and behavior. In turn, this provides insight

into the functions and boundaries of the firm

For exanple, Streitw eser (1991) shows that the pattern of
secondary products produced by establishnents owned by the sane
firmis much nore closely related than those produced by ot her
establishments wth the sanme primary products. As anot her
exanpl e, Gollop and Monahan (1991) show that while the structure
of production has becone nore specialized over tine, the
structure of the activities of the firm becone nore diversified.
While the focus of these inquiries is the nature of the firm the

data required are fromthe establishnent.
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Finally, | note that with the exception of the job creation
and destruction exanple, each of these exanples involved |inking
of data fromnore than one source. |In fact, a substantial nunber
of econom c problens require that data froma variety of sources
be linked. For exanple, not all plants classified in particular
SIC industries are unionized. Therefore, to assess the
performance of uni on and non-uni on establishnments the individual
establi shnment data are required. Linkages between data sets

require work with the mcro establishnent data.

V. CONCLUDI NG COVMENTS

G ven the extensive use of cross-section aggregates in
econom c and policy analysis, it is no wonder that the 1993
I nt ernati onal Conference on Establishnment Surveys (Buffalo, New
York, June 1993) would focus its efforts on inproving estinates
of these establishnent-based aggregates. Wile the quality of
t hese aggregate estimates is of considerabl e inportance, recent
wor k at CES using establishnment m crodata shows that
est abl i shnment behavior is often idiosyncratic with respect to
aggregation categories (e.g., industry). These findings are
reinforced by new work with data from many ot her countries --
(e.g., Canada (Bal dwm n and Gorecki, 1989, just one of many
exanpl es); England (M|l Ilward, 1993); Gernany (Wagner, 1992,

Gerl ach and Wagner, 1993, and Boeri and Craner, 1991); France

14



(Abowd, Kramarz, and Margolis, 1993); Ireland (Keating and Keane,
1989); and Israel (Giliches and Regev, 1992).

This neans that statistical agencies nmust begin to seriously
rethink the way they view establishnent data products. Two
possibilities exist for increased m crodata access. First,
statistical agencies can expand opportunities for access to their
establi shnment mcrodata. For a description of one such approach,
a plan for regional research data centers, see McGuckin (1992).

A second and conpl enentary approach is to start to devel op new
data products that allow researchers to better describe the
evolution of the distribution of establishnments. This approach
i s suggested by Caballero (1992), and Haltiwanger (1993) and is
now begi nning to be explored seriously as part of the CES
research program For exanple, the possibilities of capturing

t he econom ¢ behavi or of individual establishnments using nodel s
of aggregated behavi or, supplenented with higher-order nonents of
the distribution of certain variables, is a primry objective of
several new CES projects. Wile this work is inits infancy, it
has the potential to redefine the way statistical products are
produced and substantially increase the useful ness of

est abl i shnent - based aggregati ons.
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