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Abstract

Thi s paper proposes a franework for evaluating the
Manuf act uri ng Extensi on Partnership (MEP). The MEP is
adm ni stered by the National Institute of Standards and
Technology (NI ST) as part of its effort to inprove the gl obal
conpetitiveness of U S. manufacturing industries. As the nane
inplies, the MEP is nodelled after agricultural extension. Rather
than farners the MEP's target population is small and nedi um
si zed manufacturers, generally those with | ess than 500
enpl oyees.

The MEP currently supports 44 manufacturing extension
centers around the country. These centers provide technical and
busi ness assi stance for manufacturers nmuch as county extension
agents do for farners.

The goal of evaluation is to see if MEP engagenents lead to
positive outcones fromthe view of inportant MEP stakehol ders
(e.g., MEP clients, MEP centers, N ST, state and | ocal
governnents and Congress). These outcones are discussed in
McGucki n and Redman (1995) and include: Process Qutcones (e.g.,
adoption of a new technology by a client); Internedi ate Qutcones
(e.g., reduction in the clients defect rate); Business Qutcones
(e.g., survival and profits) and Policy Qutcones (increases in
enpl oynent , wages and/ or exports).

The eval uation framework described in this paper has two
conponents. The first conponent is an eval uation dataset which
contai ns nmeasures of many of the program outcones |isted above
for both MEP clients and a representative control group of non-
clients. This dataset will be constructed by |linking MEP client
records wth plant |evel Census data housed at the Center for
Econom ¢ Studies of the Census Bureau. The Census data provides
measures of several outcone and control variables which are
conpar abl e across both plants and tine. The Census data include
observations for all manufacturing plants in the U S. from which
representative control groups can be constructed. The MEP client
records provide data on the type and intensity of extension
engagenents. Linking these rich sources of information yields a
conprehensi ve and powerful dataset for MEP eval uation.

The second conponent is an eval uati on nmet hodol ogy which
exploits this rich dataset to nmake statistical inferences about
t he i npact of MEP services, while carefully controlling for other
i nfluences. By using this nethodol ogy, we can address nmany of
t he shortcom ngs whi ch plagued previous attenpts to eval uate
ext ensi on servi ces.



In addition to evaluation, the dataset described in this
paper may be used to profile the characteristics of MEP clients
and conpare themto non-clients. The Census data contain the
conpl ete universe of manufacturing establishnments in the U. S

These conpari sons can, therefore, be very thorough and be
performed al ong a nunber of interesting dinensions (e.g., conpare
clients to non-clients in a Center's service area, conpare across
regions, industries and so on).

Keywords: eval uation, mcrodata, Manufacturing Extension
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| NTRODUCTI ON

The goal of this paper is to assess the feasibility of using
the data resources held at the Center for Econom c Studies (CES)
of the U S. Bureau of the Census to evaluate the effectiveness of
t he Manufacturing Extension Partnership (MEP). The MEP is
adm ni stered by the National Institute of Standards and
Technol ogy (NI ST) as part of their effort to i nprove the
conpetitiveness of U S. manufacturing industries. As the nane
inplies, the MEP is nodelled after agricultural extension.

Rat her than farners, the target popul ation for MEP extension and
outreach is small and nmedi um si zed manuf acturers.

The MEP operates 44 manufacturing extension centers around
the country which provide technical and business assistance to
smal | and nedi um si zed manufacturers nuch as county extension
agents do for farners. This assistance often consists of
providing "off the shelf" solutions to technical problens.
However, MEP centers can al so channel nore recent innovations
generated in governnent and university |aboratories to smaller
U.S. manufacturing concerns which may not have access to such
information. The idea is that MEP services will help these firns
becone nore productive and conpete nore effectively in the
i nternational marketpl ace.

In order to maxim ze the effectiveness of the program it is
cruci al that MEP stakehol ders (e.g., MEP clients, MEP centers,

NI ST, state and | ocal governnents and Congress) have detail ed
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informati on about its current performance and that a reliable
eval uation franework be in place to analyze its future
performance. This paper addresses the issues involved in
devel opi ng an eval uati on franework.

The first step towards developing this framework is to
perform in the near term a pilot evaluation project. This
project would enploy currently existing data resources to devel op
an eval uation franework for the MEP and assess the feasibility of
using this framework once the MEP conpletely up and runni ng.

There are four areas in which this pilot project wll
provi de useful information. First, it will help us learn howto
efficiently and accurately evaluate the perfornmance of the MEP
Thi s includes know ng what the rel evant evaluation nodels are and
assuring that the appropriate data are available to test them
Second, the pilot project will provide prelimnary evidence on
the effectiveness of the services currently provided by the MEP
This is acconplished by conparing the performance of MEP client
firms to non-clients and by conparing clients receiving different
types and intensities of MEP services. Third, it wll give
policy makers sone of the information they will need to increase
the effectiveness of the MEP. Finally, the pilot project wll
permt us to construct limted conpetitive profiles of MEP
clients and suggest how a conplete profile of all MEP clients

shoul d be construct ed.



This paper is organized as follows. First, in section II
we briefly review previous attenpts to evaluate agricultura
extensi on prograns. Many of the problens encountered in these
studies are things we wll need to address in evaluating the MEP
Second, in section Ill, we discuss the first conponent of our
eval uation franmework, the evaluation dataset to be constructed by
linking MEP client records to plant |evel Census data. Third, in
section IV, we outline the second conponent of the eval uation
framewor k, the regression based nethodol ogy with which the
eval uation dataset will be analyzed. W provide a brief summary
of the evaluation framework in section V. Finally, we give

recomendati ons on how we should proceed in section VI.

I1. LESSONS LEARNED FROM AGRI CULTURAL EXTENSI ON

Few efforts have attenpted to rigorously eval uate
manuf acturing extension. It is, therefore, instructive to first
revi ew net hods used in past studies to assess the effectiveness
of agricultural extension progranms. Al though significant
di fferences exist between agricul tural and manufacturing
ext ensi on!, both prograns have generically similar objectives
(i.e., inprove farnf manufacturing performance through outreach

and education), and share many of the sane evaluation issues. In

! See Feller (1993) and Shapira (1990) for discussions
about the differences between agricul tural and manufacturing
extension. See True (1969) for a history of agricultural
extension in the U S



eval uating either agricultural or manufacturing extension, the
goal is to assess whet her extension services have any inpact on
client perfornmance.

The agricultural econom cs and econom ¢ devel opnent
literatures contain many studi es which seek to neasure the inpact
of agricultural extension. Birkhaeuser, Evenson and Feder (1991)
review this literature.

In their review, Birkhaeuser, Evenson and Feder (hereafter,
BEF) find that researchers typically enploy regression analysis
to exam ne the rel ationship between farm performnce and the
recei pt of extension services. Most such studies find that
extensi on has significant and positive inpacts on know edge
di ffusi on, technol ogy adoption, productivity and profits. BEF
note that nost studies stop short of claimng that agricul tural
is beneficial fromthe view of society as a whole. However,
several studies suggest that rates of return to agricultural
extensi on can be very | arge.

| nportant for MEP eval uation, BEF point out that the
exi sting studies of agricultural extension are subject to a
nunber of qualifications concerning data and net hodol ogy. First,
nost studies | acked a proper "control group” of simlar farners
not receiving extension services against which to conpare the
performance of those receiving extension services. Use of a

control group is inportant because it permts an estimte of what



m ght have occurred in the absence of a program in this case the
ext ensi on service. ?

The nmenbers of a "good" control group would be as simlar to
t hose receiving services as possible. In the agricultural
extensi on context, an evaluator mght first consider how cl osely
sel ected characteristics of farns operated by those not receiving
servi ces corresponded to those of farns operated by service
reci pients. The nost inportant characteristics would be those
whi ch nost directly influence farm perfornmance, such as type of
crops grown, soil quality, size and | ocation.

Second, many studies may have bi ased esti mates of the inpact
of extension services. This can occur if farnmers wth sone
characteristic, such as ability, that is not observable by the
eval uator "select" thenselves into the class of farners receiving
extension. It could very well be the case that farners with nore
ability are the ones nost likely to seek out additional

i nformati on through extension. Biased estimation may al so occur

2 For exanple, a farner receiving extension services nay
have increased crop yields two percent a year prior to receiving
t hose services. However, after the farmer began receiving
extensi on services, this rate abruptly junped fromtwo to four
percent. In the absence of other information, we m ght concl ude
t hat extension services made a nmajor contribution to inproved
farm perfornmance. However, conparing our farmer's performance
against a control group of simlar farners, we mght find that
menbers of this control group also experienced significant
performance i nprovenments. Further investigation m ght reveal that
much better weather was primarily responsible for this
i nprovenent. Consequently, the effect of receiving extension
servi ces appears considerably | ess than what we m ght have
concluded in the absence of this conparison.
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if extension agents "select" high ability farners to receive the
bul k of their services. |In either case, an eval uator can
m stakingly credit extension with the superior performance of the
high ability farnmers. This is because the evaluator can't
control for the unobserved characteristics that determ ne whet her
farmers recei ve extension services. To get unbiased estinmates of
the i npact of extension services, the evaluator nust account for
the "selection bias". To do so requires that the eval uator
understand the process by which individual farnmers becone
extension clients.

A third problem comobn to these studies is that they often
fail to take into account the type of services received (e.g.,
training in silage storage techniques or in the choice of seed
varieties) and the intensity with which these services are
provided (e.g., nunber of field agent days of service or cost)?.

This makes it inpossible to know how greatly individual extension

® For exanple, an evaluator might find that farnmers
recei ving services perfornmed nuch better than a control group of
simlar farmers receiving no services. However, further
anal ysis, utilizing data on the type and |level of services
provi ded, m ght reveal that nost of this better performance was
attributable to a small subset of farnmers to whom extension
agents had provided intensive training in new cultivation
techni ques, and that, in fact, the performance of other farmers
receiving different and/or |less intensive services differed
little fromfarners in the control group. Such an outconme would
suggest that the sinple receipt of extension services did not
foster better performance, but rather the receipt of service of a
specific type and/or sufficient intensity |evel.
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services vary in their effect, and | eaves the anal ysis vul nerabl e
to mstaken interpretation.

Finally, these studies also fail to account for the
i nfl uence of other non-extension prograns and secondary
information flows. |If clients and non-clients differ
systematically in their access to non-extension services (these
could be offered, for exanple, by seed conpanies and other farm
vendors), then estimates of the inpact of extension may be
bi ased. Also, these studies do not allow for the benefits of
extension services to "spillover" fromclients to non-clients.

For exanple, it is likely that the know edge of a new cultivation
met hod flows easily froma client farnmer to his non-client
nei ghbors.

In sunmary, nost studies of agricultural extension have
found evidence that these prograns provi ded substantial benefits.
However, they generally have suffered fromfour najor
met hodol ogi cal problens: 1) lack of a control group; 2) selection
bias, 3) a failure to incorporate infornmation about the
characteristics of the services provided and 4) failure to
control for the influence of non-extension services and secondary
i nformation fl ows.

[11. PR MARY DATA SOURCES

| deal Iy, an eval uation framework for the MEP shoul d
explicitly take problens di scussed above into account. To do
this we require a dataset that has firnm plant specific neasures
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of performance (e.g., enploynent growth, survival, productivity,
etc.), neasures of MEP services (e.g., participation, nunber of
engagenents, etc.), and neasures of itens other than MEP services
that influence performance (e.g., plant characteristics such and
size, location, etc.) for a sanple of both clients and non-
clients. In this section, we discuss how to construct a dataset
whi ch neets many of these requirenents.

This dataset would draw on two prinmary sources of data: 1)
confidential databases on the activities of individual
manuf acturing plants housed in the Center for Econom c Studies
(CES) of the U S. Bureau of the Census, and 2) a small nunber
of data itens fromCenter client records on each plant receiving
MEP services. Below, we describe these data in nore detail. The
di scussi on subsequently descri bes how we m ght use these data to

address MEP program eval uati on issues.

A. U S. Bureau of the Census Manufacturing Databases

The CES has nicrodata* files that should prove very useful
for MEP evaluation. These data will serve two purposes for MEP
evaluation. First, they will allow us to construct non-client
control groups and to exam ne the performance and characteristics

of clients before they interacted with the MEP. Second, these

“ Al analysis performed with Census nicrodata i s subject
to di scl osure anal ysis.



data provide a nunber of perfornmance (e.g., productivity, wages,
etc.) and control (size, capital intensity, etc.) neasures not
available in the MEP clients records. Inportantly, these data
are conparabl e across both plants and tine. The two datasets
that are nost pertinent to this project are the Standard
Statistical Establishnment List (SSEL) and the Longitudi nal

Resear ch Dat abase (LRD).°®

1. Standard Statistical Establishnent List (SSEL)

The SSEL is a list of the nanes, addresses and ot her
information, for all plants covered by the Federal |nsurance
Contributions Act (FICA). This list is updated annually and is
what the Census Bureau uses to create mailing lists for its
econom ¢ censuses and surveys. Sone of the information contained
in the SSEL is provided by the Internal Revenue Service (IRS) and
the Social Security Adm nistration (SSA). This information is
conbined with informati on formthe Census Bureau's Conpany
Organi zation Survey (COS) and previous SSELs to create the

current SSEL.°®

> Other datasets that might be of use include the Survey of
Manuf acturing Technol ogy (SMI), the Enterprise Statistics and the
Research and Devel opnent Survey.

6 Appendix A contains a brief discussion of the
availability of the SSEL. Also, table A1 lists sone of the
vari abl es available in the SSEL which are of interest for MEP
eval uati on.



In relation to MEP eval uation, the SSEL is useful for
several reasons. First, the SSEL is the only database that
contains information on all manufacturing plants for every year
of interest to the MEP. This makes the SSEL an i nval uabl e t ool

for assessing the representativeness of other datasets, such as

Per f or mance Benchmar ki ng Servi ce's Benchmarki ng Panel Dataset,
used in MEP eval uati on,

Second, the information on nanes, addresses and ot her plant
identifiers will be useful for matching the Census data to the
MEP client data. This matching procedure is discussed in nore
detail bel ow

Third, the SSEL contains sonme basic data on enpl oynent and
payroll. For many small plants, this is the only data on
performance avail abl e for non-Census years that is consistent
across plants.

Finally, another inportant use of the SSEL for the MEP
eval uation project is survival analysis. The SSEL contains
vari abl es whi ch show when a plant is sold or closed.’ Thus,
even for small plants, the SSEL provides a reliable way to

measure survival. The SSEL can al so be used to track firnf (as

" When a plant is closed, it is not imediately dropped
fromthe SSEL. It remains in the SSEL for approximtely 3 years
until processors are sufficiently convinced that the plant is
actual ly cl osed.

8 Tracking firmsurvival is nore problematic because the
firmidentifiers in the SSEL can change due to nergers and
di vestitures not associated with firmdeath. To get around this
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di stingui shed from plant) survival.

2. The Longitudi nal Research Dat abase (LRD)

The second source of information available fromthe Census
Bureau is the LRD. Census constructed the LRD by |inking the
pl ant | evel data collected for the Census of Manufacturing (CM
and the Annual Survey of Mnufactures (ASM.

The LRD’ contains detailed, tine series production data for
manuf acturi ng pl ants. The LRD can be used to track, across
time, productivity, wages, enploynent and ot her neasures of
interest to the MEP. These neasures can be tracked at a nunber
different |evels and di nensi ons of aggregation. For exanple, we
can track enploynent growmh at the plant, firmand industry
| evel s. Anot her exanple would be to track wage changes at the
state, region and national |evels.

During Census years (i.e., those ending in 2 or 7), the LRD
contains data for all of the approxi mtely 350,000 manufacturing
plants in the U S. However, nost plants with | ess than 20
enpl oyees (approxi mately 150, 000) are "adm nistrative record"

cases. These establishnents do not receive a detail ed Census

probl em MGuckin and Nguyen (forthcom ng) have devel oped
procedures for identifying ownership changes in Census data.

° Appendi x A discusses the availability of the LRD and
Table A.2 lists the data itens contained in the LRD
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form?®® Instead, to reduce the reporting burden on small plants,
the Census Bureau conpiles data for these plants fromrecords
mai nt ai ned by the IRS and the SSA .

Therefore, the only reliable data itens for these
adm nistrative record cases are equivalent to the data contai ned
in the SSEL (i.e, enploynent, payroll, SIC, |ocation, etc.). The
Census Bureau estinmates ("inputes") values for the remaining
vari ables. For nost industries, however, the amount of activity
accounted for by administrative record plants is very small.

I n non-Census years, the LRD contains data for the
approxi mately 55,000 establishnments covered in the Annual Survey
of Manufactures (ASM. Plants with nore than 250 enpl oyees are
al ways included in the ASM These "certainty" cases account for
roughly 1/5 of the plants surveyed in the ASM The LRD contains
very conplete, high quality tinme series data for these |arger
pl ants.

The ASM al so contains data for a sanple of smaller plants.
The Census Bureau randonmly selects these smaller plants within
size and industry categories. The sanple is designed to be

representative of the popul ati on of manufacturing establishnments

0 Al establishments with nore than 20 enpl oyees are
mai | ed a Census form Based on industry and other factors, sone
smal | er establishnents also receive a form

1 An exception is apparel.
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inthe US. Census redraws this sanple every five years. Wen
the ASM sanple is redrawn, non-certainty cases fromthe previous
sanpl e are excl uded.

The LRD, therefore, has only limted tine series information
for plants with fewer than 250 enpl oyees. Since the target
popul ation for MEP services is small and nmedi um si zed
manuf acturers, this feature of the LRD weakens its utility for
eval uati on purposes. However, the ASM s sanple of over 40,000
plants with fewer than 250 enpl oyees should i nclude a significant
nunmber of MEP client plants as well as a representative sanpl e of

non-client plants.

B. MEP Cient Data

Now, consider the data to be provided by the MEP centers.
Once collected, these data would be sent to CES where they w |
be matched to the Census data and anal yzed. To protect the
confidentiality of MEP client data, the staff at CES will apply

t he sane disclosure procedures as they do for Census data.

1. |deal dient Evaluation Data

| deal |y, the MEP centers would provide plant or firmlevel

data on three types of neasures. Table 1 list sone of the

2 The ASM was |ast redrawn in 1989 and will be again in
1994.
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vari abl es that the MEP centers should supply for evaluation
pur poses.

First, we need detailed, systematic and uniforminformation
on the quantity and type of engagenents®® for each client plant
or firm Exanples of variables which neasure this type of
information are in the top portion of Table 1. These vari ables
are all counts of engagenents possessing certain characteristics.
That is, for each variable (i.e., rowin the upper part of Table
1) the MEP centers sinply add up the nunber of engagenents
nmeeting the specified requirenent they had with a given client,
over the course of a calendar year. As an exanple, for the
vari able, "# of engagenents by type," the Center would report for
each client the nunber of engagenents in each of the 14

"substance categories” |isted.

3 The term "engagenent" is used here to denote an
associ ation between a MEP center and a client that includes at
| east one of the followng: a formal assessnent (FA), a technical
assi stance project (TAP) and/or a referred technical assistance
project (RTAP). The ternms in bold are service delivery types
defined in The MEP Quarterly Report Users GQuide. Any initial
meetings (I Ms) or informal engagenents (IEs) that lead to an
engagenent shoul d be included as part of that engagenent. An
engagenent m ght start, for exanple, wth an I M and be conpl et ed
upon the client receiving the | ast deliverable froma TAP. An
engagenent, therefore, will nost likely span a significant tine
period. Also, note that a client may have nore than one
engagenment ongoing at any tine. Finally, an engagenent can
include multiple TAPs and/or RTAPs as |ong as each individua
"Assistance Project” is part of a larger effort to achieve a
common and wel | defined goal. This discussion points to the need
for NIST and the Centers to agree on definitions before we
proceed wth the pilot evaluation.
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Second, we would |like the MEP centers to provide neasures of
engagenent intensity. These variables are listed in the mddle
portion of Table 1. These refer to either inputs commtted by
the Center® or fees received by the Center for its services.
These variables are intended to neasure the "dosage" of MEP
services the client receives fromengagenents of each type.

The final type of information that is needed for eval uation
is client identifiers. These are the variables CES anal ysts w ||
use to match the client data to the Census data. Exanples of
this type of information are listed in the |ower portion of Table
1. The process of matching records fromthe two sources is

di scussed in nore detail bel ow.

2. Current Status of MEP Cient Data

Sone prelimnary investigations suggest that MEP client
records are lacking in several dinensions.®™ Record keeping is
not uniformacross the centers. Sone centers keep detail ed
records by client while others do not. Also, variables are not

al ways defined in the sane way across centers. The nobst uniform

4 Some have argued that client inputs be included when

measuri ng engagenent intensity or "dosage." W believe that
doing so is problematic due to the potential for serious
measurenent error. Accounting practices wll differ

significantly across clients leading to differences in the way
they report their "investnents" and other expenditures which
result froman MEP engagenent.

% This discussion is based on conversations with Eric
A dsnan of Nexus Associ at es.
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source of information, across the centers, is The MEP Quarterly

Report which does not contain client specific information. Work

is underway to catalog the data that are currently avail able from
client records kept by the centers. Wen this work is conpl eted,
we wi Il have nmuch better understanding of the type of eval uation

guestions that can be answered and what additional data (e.g.,

Census data) is required to address them

C. Data Matching

The dataset required by the evaluation framework di scussed
bel ow i s a panel containing both client firnms/plants and a
control group of non-client firnms/plants. This dataset should
contain variabl es which neasure performance, MEP services and a
nunber of characteristics which can be used as control vari abl es.
It wll permt analysts to test a nunber of hypotheses
concerning the effectiveness of the MEP. To construct this
dataset, we nust be able to identify MEP clients in the LRD or
SSEL so that the MEP clients records can be matched to the Census
files. An inportant part of this pilot evaluation project is to
find the nost efficient nmethod of matching MEP client records to
the SSEL and LRD

This is done by matching vari abl es which are common across
the two data sources. Variables of this type which are avail abl e
in the SSEL and MEP client records include conpany nanes,
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addresses and so on. Conputer nmatches done on this type of data
are not conpletely reliable and nust be verified by hand.
Therefore, this nmethod is tinme consum ng and costly. However,
since the current nunmber of MEP client records to be matched for
the pilot project is relatively small, this process should not be
too cunbersone. But as the nunber of centers and clients to be
included in the evaluation grow, it will becone nore inportant to
have a nore efficient matching nethod in place.

One way to inprove the efficiency of the matching process is
for the MEP centers to include the Enployer Identification Nunber
(EIN)'* in each client record. This enables analysts at CES to
| ocate the MEP clients in the SSEL or LRD quickly. Since nore
t han one plant can have the sanme EIN, sone additional information
such as state or SICis
necessary to conplete the match. Enploying the EINis sinply an
efficient way of greatly reducing the nunber of records that

qualify as a potential match and nust be searched over.

D. Data Related Inplications for Center Participation in the

Pil ot Eval uati on Project

Many MEP Centers are quite new. These nost |ikely don't

have many conpl et ed engagenents which can be eval uated with

' The EIN is the taxpayer identification nunber assigned
by the I RS.
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currently avail abl e Census data. The nost conprehensive post-
engagenent performance data are contained in the 1992 CM These
data are useful only for clients served by the end of 1991.
Since we are interested in testing the feasibility of tracking
client performance foll ow ng engagenent with MEP, the best

candi date centers would be the original seven MIC s and any nore
recent TRP awardees al ready operating several years prior to TRP

awar d.

E. Summary of Data |ssues

To sumup this section, the MEP eval uati on project requires
a panel of both client firnms/plants (treatnment group) and a
representative control group of non-clients. Such a dataset can
be constructed by matching MEP client records to Census data
contained in the LRD, SSEL or other files. Conditional on
successfully matching the records fromthe tw sources, this
woul d be to nost conprehensive dataset available for MEP
eval uation. The pilot evaluation project wll exam ne the
feasibility of matching the client data to the LRD/ SSEL and then
assess the quality of the matched dataset to determ ne whether it

is useful for eval uation

V.  METHODOLOGY
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A goal of the pilot evaluation project is to test the
feasibility of using the dataset described above to determ ne
whet her the performance of client plants is systematically
related to the receipt of MEP services. Based on the eval uation
literature reviewed earlier, an evaluation of the MEP should
i ncorporate an appropriate control group, address the issue of
sel ection bias, and include a way of testing the relative effect
of different service packages received by clients. This section
descri bes a net hodol ogi cal framework based on regression anal ysis

t hat can address these issues. '’

A.  Regression Franmework

The nost appropriate way to test hypotheses concerning the
i npact MEP services on client perfornmance is to enploy one or
nmore variants of a general regression framework. This nethodol ogy
has been enpl oyed to evaluate agricultural extension prograns,
and it has seen use in countless studies of plant and firm
performance in the general economcs literature.

Usi ng regression analysis, the evaluation analyst tries to
explain the variation in a "dependent” variable of interest
across a sanple of firms with one or nore independent

vari able(s). For exanple, one mght wish to explain changes in

7 Appendi x B contains a slightly nore technical discussion

of the regression framework.

19



productivity, over a particular tinme period, for plants in a
particular MEP Center's service area. Fromthe dataset described
above, the anal yst woul d draw observati ons on plant productivity
for each plant located in Center's service area during the
specified tinme period. She would al so draw observations for the
vari abl es whi ch she hypot hesi zes expl ain the observed changes in
productivity. The list of "explanatory" or "independent"

vari abl es m ght include each plant's industry, its size, whether
it is a branch plant and whether it has participated in the MEP
over the tine period in question. The list of explanatory

vari abl es should include all variables which influence
productivity for the sanple of plants.

For evaluation, the analyst is nost interested in testing
whet her MEP participation has an affect on productivity. 1In this
case, the participation variable can be referred to as the
"treatnent” variable. The other explanatory variables are called
"control" variables. The hypothesis the eval uation anal yst
W shes to test is; does MEP participation (the "treatnent”) have
a positive inpact on productivity after "controlling" for other
factors which also influence productivity.

The regression procedure provides two things which allow the
anal yst to test this hypothesis. First, the procedure provides a
paraneter estimate for each explanatory variable included in the
regression. These neasure the magnitude of the relationship
bet ween productivity (the "dependent" variable) and each of the
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expl anatory variables while holding the influence all other

expl anatory variables constant. |If the dependent variable were
measured by the natural |ogarithm of productivity, the paraneter
estimate for the MEP participation variabl e® woul d neasure the
mean percent difference in productivity between clients and non-
clients.

The second thing the regression procedure provides is a
measure of statistical significance for each of the paraneter
estimates. |If the participation paranmeter is positive and
significant, the analyst "accepts" the hypothesis that
participation in the MEP inproves plant productivity. |[If not,
the anal yst "rejects" the hypothesis.

The eval uati on dataset described above, will allow anal ysts
to perform many separate regression analyses in order to test a
w de variety of evaluation hypotheses. Table 2 lists sone of the
nore inportant variables which can be included in these anal yses.
The tabl e breaks these variables into dependent variables (i.e.,
t hose whi ch neasure performance or outcones ), treatnent

vari abl es and control vari abl es.

B. How Thi s Franmewor k Addresses Probl ens Faced in Previous

Eval uati on St udi es

8 Participation would be measured by a "dunmy" vari abl e

that takes a value of one if a plant participates and O
ot herw se.
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Thi s regressi on net hodol ogy applied to the eval uation
dat aset described in the |ast section is capable of addressing
the four evaluation issues discussed in section Il. First, the
met hodol ogy i ncorporates the need for a control group. By both
i ncludi ng non-client plants and (control) vari ables, other than
MEP services, which affect performance, the regression nodel is
abl e test whether MEP services have a positive inpact on pl ant
per f or mance.

Second, an eval uation analyst can test for the existence of
sel ection bias within the general regression framework outli ned
here. |If selection bias is found to be a problem the anal yst
must | earn about the process through which plants becone clients.
Once this is done, the regression nodel can be respecified in
order to obtain unbiased esti mates of the inpact of MEP services.

Third, it is easy to incorporate information on the type and
intensity of the MEP services into the regression nodel (provided
that this information is available and reliable). Thus, the
eval uation anal yst can test whether clients which receive a | ot
of assistance fromthe MEP perform better than those receiving
| ess assi stance.

Finally, the regression nodel can control the influences of
non- MEP prograns and secondary information flows, or spillovers.
However, the matched MEP-Census dat aset described above is
probably not detail ed enough to address these issues. Although
the data can be used to estinmate spillovers fromclient to non-
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client plants/firnms, we could probably not confidently say

whet her the information being "spilled over” originated froma
MEP engagenent or not. Also, the evaluation dataset contains no
i nformati on on non- MEP services. |In the short term data form

ot her sources, such as the Benchnmarki ng Panel Dataset, could be

used to examne this issue. However, this dataset has very
limted coverage and nay not be representative of client and non-
client populations. Longer term solutions include expanding the
coverage of such outside data sources and/or addi ng questions

that deal with these i ssues to the ASM and CM

V. SUMVARY

In this paper, we have outlined a framework for eval uating
the MEP. This framework calls for conbining MEP client records
with plant |evel Census data. This work will be done at the
Center for Econom c Studies of the U S. Census Bureau.

Once the evaluation dataset is constructed, CES staff wll
use it to test a nunmber of evaluation hypotheses. The goal is to
see, while controlling for other influences, if MEP engagenents
are related in a systenmatic way to the Process, Internediate,
Busi ness and Policy Qutconmes di scussed in McGuckin and Redman
(1995).

The eval uation framework has two conponents. The first is
t he eval uati on dataset created by matching client records from
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the MEP Centers with the Census data. The advantages of using
the Census datasets (the SSEL and LRD) for MEP eval uation
include: 1) the datasets track a nunber of outcone and control
measures at the plant |evel and over tine, 2) the datasets
provi de consi stent neasurenent across establishnments and tinme, 3)
the datasets cover all manufacturing establishnments in the U S,
4) the data already exist, and 5) the datasets can al so be used
devel op conpetitive profiles of establishnments in MEP service
areas. Together with the client data, these data provide a rich
and conprehensive source of information for MEP eval uati on.

The second conponent of the evaluation framework is the
regressi on based net hodol ogy. CES analysts will analyze the
eval uati on dataset using regression techniques. They will test a
nunber of hypotheses of interest to MEP stakehol ders. The
regressi on nmet hodol ogy conbined with the eval uati on dat aset
permts us to avoid many of the shortcom ngs associated with
previous attenpts to eval uate extension prograns (e.g,, lack of a
proper control group, selection bias, no neasures of the type and
intensity of extension services, and the failure to control for
the i nfluence of non-MEP service and secondary i nformation

flows).

VI . RECOMVENDATI ONS
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| f the MEP chooses to nove forward with this proposal, the
follow ng short-term actions are recomended.

First, MEP/NI ST circulate a description of the proposed
activity to MEP stakeholders including MEP Center
representatives, N ST/MEP staff, and representatives of state
and federal governnents funding MEP activity. This review would
solicit input fromthese individuals regarding the desirability
of this evaluation framework, and its technical nerit.

A first issue is, of course, whether this exercise is one
whi ch woul d provi de useful information to MEP stakehol ders. |f
not, the reasons for its lack of utility should be clarified. If
these reservations relate to the proposed net hodol ogy, the review
shoul d consider ways to nodify this approach to better satisfy
techni cal requirenents.

Anmong ot her technical issues this review should address are:

* To what extent would obtaining client EIN s be

i npractical, due to cost or other prospective
difficulty in obtaining the identifier?

* Are there issues of client confidentiality which

m ght preclude centers from providing the Census Bureau
with the required information?

* Which centers would nost fully fit the ideal profile

for a participating center?

25



* Are there other performance neasures or control

vari abl es avail abl e whi ch should be added to those

del i neat ed above?

* What woul d be the best types of data anobng those
avail able with which to profile clients and non-
clients?

* Do reviewers have a sense of whether MEP client firns
are systematically different fromnon-clients? Wat
evidence (e.g., the criteria used by centers in
soliciting or selecting clients, intuition that certain
types of firnms are nore likely to seek services) of
these differences m ght exist?

* What is the typical period of tinme (e.g.,

i mredi ately, one-year |lag, two-year lag ) that m ght

el apse before MEP engagenent m ght manifest itself in
the performance neasures? How mght this differ by the
type/intensity of the project?

* What types of client project data woul d be the best
to use in this analysis?

* What are the best ways to assess whether the pil ot
proj ect has been sufficiently successful to warrant the
wi der use of this technique within the MEP systen? What
types of limtations can the analysis tolerate, and

still provide a useful evaluation tool?
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If the review indicates that this pilot activity shoul d
proceed, the next step would be to identify centers which wish to
participate. Discussion would conmence with those centers
regarding the type of data to be provided and the nethod of
transfer.

The anal ysis woul d best begin when the 1992 CM the 1993
SSEL and the 1993 ASM data becone available in 1995. Wth N ST
fundi ng support, Census analysts would link the client
information fromparticipating centers wwth the LRD and SSEL, and
conduct the proposed regression analysis. |If records were mde
avail able the first part of 1995, the analysis could be
undertaken during |late Wnter/early Spring, 1995.

Census staff would report on the results of this analysis
during late Spring/early Summer, including a discussion of the
strengt hs and weaknesses of the approach, and the cost associ ated
wth this activity. The review team could then reconvene to
di scuss the report and recommend whatever further action is
desirabl e.

If the regression activity itself proves |ess useful than
anticipated, the reviewteamstill could recomend that Census
continue providing selected services to MEP upon request, such as
a continuing profiling of clients and non-clients or one-tinme
anal yses on specific topics of interest to MEP.

| f the project proves successful, and it appears desirable
to expand matching activity to other Centers, N ST/ MEP coul d
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explore the utility of providing resources to the Census Bureau
to help accelerate the processing of newy collected Census and
SSEL data, and their linkage to the LRD. The object of this
inquiry would be to determ ne whet her additional support could
reduce the lag tinme between the collection of data and when the

data are avail able for anal ysis.
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Li st of

Table 1
Variables to be Provided by the MEP Centers

Type of Measure

Vari abl e
(Measured at the Firmor Plant Level)

Measures of the Quant

and Type of Engagenents

ity | # of engagenents perfornmed during the year

# of engagenents by type

(e.g., CAD/CAM EDI/ Communications/ LAN
Busi ness Syst ens/ Busi ness Managenent,
Envi ronmental , Quality/ Inspection, Plant

Mat eri al Engi neering, Process |nprovenent,

Q her)

Layout / Manufacturing Cells, Automation/Robotics,
Control Systems/|ntegration, Market Devel oprment,

Product Devel opnent and Desi gn, Human Resources,

# of engagenents started during the year

# of engagenents started by type

of engagenment carried over from previous year

of engagenents carried over by type

of engagenents conpl eted during the year

®O[HF |H® |®

of engagenments conpleted by type

Measur e of Engagenent
Intensity

MEP Center hours spent on all engagenents

MEP Center hours spent by type of engagenment

MEP expenses on all engagenents

VEP expenses by type of engagenent

Service fees received fromall engagenents

Service fees received by type of engagenent

Identifiers

Conmpany nane

Plant or facility name (for plants of multi-
pl ant firns)

Conpl et e address

Zi pcode

Phone, Fax

El N
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Parti al

Table 2

Li st of NMEP Eval uati on Vari abl es

Vari abl e Dat aset
Process Qut cones Technol ogy Adoption Client Records, SMI
| nvest ment -2 LRD
I nt er medi at e Qut cones Labor Productivity?* LRD
Tot al Factor LRD
Producti vi ty?*
Busi ness Qut cones Sal es*? LRD
Mar ket Shar e’ LRD
Qperating Profits? LRD
Survival (0,1) SSEL, LRD
Pol i cy Qutcomes Exports'? LRD
Enpl oyment -2 SSEL, LRD
Wages™? LRD
Treat ment Vari abl es MEP Participation (0,1) Cli ent Records
Servi ce Type (dunm es) Client Records
Service Intensity Client Records
Control Variabl es Si ze SSEL, LRD
Capital Intensity LRD
Geographic I nformation SSEL, LRD
| ndustry SSEL, LRD
G owth Rates Prior to SSEL, LRD
Pr ogr am
General Econonic O her Sources
Condi ti ons

These coul d al so be neasured as growth rates.

These could al so be used as control

vari abl es.
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Appendi x A. Data Availability

The SSEL is available for 1977 and 1982 t hrough 1991. The
1992 SSEL is currently available, but not inits final form
Sone editing remains to be done and the final version will be out
sone tinme next year (nmuch nore processing is done for Census
years). The 1993 SSEL shoul d be available for use within the
next couple of nonths. During non-Census years, the SSEL files
general ly becone available slightly nore than a year after the
end of year for which the data were collected (e.g., the 1993
file will conme out near the start of 1995).

The LRD contains data for 1963, 1967 and 1972 through 1991.
The 1992 CMis available but not inits final form Soon after
the final version of the 1992 CMis released (next year) the 1993
ASM w Il al so becone avail abl e.

The variables included in the LRD varies sonewhat over tine
and across establishnents. The main reason for this is that ASM
pl ants are asked a | arger set of questions. Also, sone questions
are asked in census years only. Table A 2 lists the variables in
the LRD and their availability. A "C' denotes variables that are
avai l abl e in census years only, whereas an "A" denotes those that
are available for ASM cases only ( even during census years). |If
nothing is entered in the availability colum, the variable
exists for all plants sent a form(i.e., for all non-
adm ni strative cases in census years and all ASM plants in non-
census years).

31



SSEL Vari abl es

Table A1
of Interest for

MEP Eval uati on

Vari abl e

Descri ption

Use

Per manent Pl ant Nunber

(PPN)

Uni que and per manent
identifier for every
pl ant .

Permts |inking
pl ants over tinme and
owners.

Census File Number (CFN)

Uni que 10-digit
nunber consi sting of
a 0 followed by the
plants EIN in the
single unit case and
of a 6-digit Al pha
nunber and 4-digit

pl ant nunber for

mul tiunits.

This variable is
useful as a firm
identifier.

I dentification

(EIN

Enpl oyer
Nunber

9-digit taxpayer ID
assigned by the IRS

Thi s vari abl e can be
used to match the
SSEL and/or LRD to
client records which
contain an EIN

Activity Code

Shows whet her an
est abl i shnent was
added, del eted or
ghost ed.

This variable is
useful for surviva
anal ysi s.

Coverage Control Code

Descri bes the
operational status of
t he plant.

This variable is
useful for surviva
anal ysi s.

Type of Operation

Shows the type of
activity the
establishment is
engaged in.

SIC 4-digit industry

St at e Code State where the plant
i s |ocated.

County Code County where the
plant is |ocated.

Pl ace Code

Payr ol | Sum of quarterly
payrol |l from SSEL.

Enpl oynent Total nunber of
enpl oyees reported to
t he | RS.

Source: Dons and Peck, (1994).
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Table A 2
LRD Vari abl es

Description of Variable Availability

Identification Itens

Per manent Pl ant Numnber

Est abl i shment |dentification Number
Tab Nunber

Tabul ated | ndustry Code (SIC Based)
Derived | ndustry Code

Primary Product Cl ass Code

Primary I ndustry Specialization Ratio
Primary Product Specialization Ratio
Status of Establishnent

Enpl oyer ldentification Nunber

Est abl i shment Type (ASM or NonASM C
Admi ni strative Record Case C
Cover age Code
Sour ce Code
Legal Form of Organi zati on Code C
Locati on of Establishnent
Census State Code
FI PS State Code
Census Regi on Code
SMSA Code
County Code
Pl ace Code
Enpl oynent
Total Enpl oynent
Production Workers: Mrch
Producti on Workers: My
Producti on Workers: August
Producti on Workers: Septenber
Producti on Workers: Average
Wor kers-hours for Production Whrkers
Manhours: January-March inputed 81-
Manhours: April-June inputed 81-
Manhours: Jul y- Septenber inputed 81-
Manhours: Oct ober-Decenber inputed 81-
Total Manhours: January- Decenber
Labor Costs
Total Sal aries and Wages
Producti on Wor ker \Wages
O her Worker \Wages
Total Suppl enental Labor Costs A
Legal | y Required Suppl enental Labor Costs A
Vol untary Suppl enental Labor Costs A

Costs of Materials, Services and Energy
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Cost of Materials, parts, etc.
Cost of Resal es

Cost of Fuels

Cost of Purchased Electricity

Quality of Purchased Electricity A
Cost of Contract Wirk
Cost of Purchased Conmuni cati on C A 77-87

| nvent ori es- Begi nni ng of Year

Tot a

Fi ni shed Products

Wor k-i n- Process
Material s and Supplies

I nvent ori es-End of Year

Tot a

Fi ni shed Products

Wor k-i n- Process

Mat erial s and Supplies

Depreci abl e Assets

G oss book val ue (beginning of vyear)

Structures A 74-87
Machi nery A 74-87

New Capital expenditures

Structures
Machi nery

Used capital expenditures

Tot al 72-76 A 77-
Retirenents

Structures A 77-85
Machi nery A 77-85

G oss book value (at end of year)

Structures
Machi nery

Depreci ati on Charges

Structures A 77-85
Machi nery A 77-85

Rental Paynents

Structures
Machi nery

>>

Repai r Char ges
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Structures C A 77-87
Machi nery cC A 77-87

Recei pts

Total Val ue of Shipnments
Val ue Added

Val ue of Resal es

Recei pts of Contract Work
M scel | aneous Recei pts

Detailed Materials Consuned (I nputs)

Mat eri al Code C
Quantity Produced and Consuned C
Quantity Received and Consuned C
Materi al Delivered Cost C
Det ai | ed Products Shipped (Cutputs)
Product Code C
Product Quantity Produced C
Product Quantity Shipped C
Product Val ue Shi pped C
Quantity of Interplant Transfers C
Val ue of Interplant Transfers C
Quantity Produced and Consuned C
New Product Code (current SIC) C
Product C ass Code A
Product Cl ass Val ue of Shipments A
New Product Cl ass Code (current SIC) A
Pur chased Fuel s(Quantity, Cost and Stock
Fuel Code A 74-81
Fuel Quantity Consuned A 74-81
Fuel Cost A 74-81
Fuel Stock End- of - Year A 74-81
Special lnquires
I nventory Val uati on Met hod
First-In-First-Cut A 75-83
Last-1n-First-Qut A 75-83
Aver age Cost A 75-83
Speci fic or Actual Cost A 75-83
St andard Cost A 75-83
O her Val uation Met hod A 75-83
Lower of Cost or Market A 75-83
Mar ket Cost A 75-83
[ nvent ory Adj ust ment
End- of - Year
Amount not subject to LIFO A 82
Amount Subj ect of LIFO A 82
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B

LI FO Research

LI FO Val ue

Val uati on Met hod not Reported

Amount Subj ect to LIFO wi thout Reserve

egi nni ng of Year

Amount not subject to LJFO

Amount subject to LIFO

LI FO Reserve

LI FO Val ue

Val uati on Met hod not Reported

Amount subject to LIFO without Reserve

M scel | aneous Vari abl es

P

ASM Wi ght
Est abl i shnent | npute Flag

ant History

Year Company Began to Operate

Status in Initial Year

Year of Purchase

Year Pl ant Began Operation at Present

O her Vari abl es

S

Not es:

c

Exports
Unfilled Orders
Interplant Transfers

ource: LRD Techni cal Docunentation Manual
C denotes available in Census years and A denotes avail able for ASM

ases.
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Appendi x B. MEP Eval uati on Regressi on NMbdel

To eval uate the effectiveness of the MEP, one would want to
set up a controlled experinment with randomy chosen treatnent and
control groups. Unfortunately, we do not have the option of
perform ng such an experinent. However, there are severa
options available for quantitatively evaluating the MEP with the
data descri bed above. Al the options discussed in this appendi x
are special cases of a general regression framework. A
regression framework such as this has been enployed to eval uate
agricultural extension and it has been used in countless studies
of plant and firm performance in the general econom cs
literature. The advantage of a regression framework for NEP
evaluation is that it allows the anal yst to neasure the inpact of
extension services while controlling for factors such as size,
i ndustry, capital intensity and so on. This general regression
framework is described first. Then it is shown how a specific
eval uati on nodel can be obtained by placing structure on the
general franmeworKk.

A general regression nodel for evaluating the perfornmance
of MEP clients is given by

Yie = f (Z¢o Xoo Goo Bt Gi) for i O Nand t 0 T(1)

where i indexes firnms and/or plants and t indexes tine periods.
The dependent variable, y;,, is sone neasure of perfornmance. The
type and intensity of MEP service provided is neasured by the
vector Z,. Oher variables that affect performance are included
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in X,. Enpirical research at CES and el sewhere suggests that X,
shoul d include plant/firmcharacteristics such as size, capital
intensity, wages, industry and location to nane a few. This
research is summari zed in Jensen and McGQuckin (1994). One can
view Z, as the vector of treatnents and X, as the vector of
controls. Table 1 |lists sone of the nore inportant vari abl es
avai l able for estimating (1). The vectors $,, and (i, contain
paraneters to be estimated and g, is a randomerror term The
set N contains the firnms/plants and T contains the tinme periods
to be included in the estimtion of the nodel.

Dependi ng on the eval uati on hypothesis to be tested and on
the avail abl e data, the anal yst nust choose a perfornmance netric,
a set of treatnent variables, a set of control variables, and
functional formfor (1) and determ ne how the error termenters
the nodel. These choices dictate which estimtion procedure is
nmost appropriate (e.g., O.S, logit, probit, NLLS etc).

Say, for exanple, the analyst is interested in testing
whet her participation in the programis associated with increases
in productivity. She mght specify the follow ng |inear nodel

Iny, ="+ (&, + Bn(X,, + g, for i ONandt O
T, (2)
where y;, nmeasures productivity (or any of the other treatnent
variables listed in table 1) and Z, is a dunmy where a val ue of
one indicates participation in the MEP. The vector of controls
m ght include size, capital intensity, industry and geographi cal
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dumm es (or any of the other control variables listed in table
1).

The coefficient ( is intended to nmeasure the inpact of MEP
participation on productivity. The interpretation of this
coefficient depends on the nature of the dataset. First, if the
set N contains only MEP clients and T includes years both before
and after they receive MEP services, then ( neasures the
percentage change in productivity clients experience after
enrolling in the program The control group, in this case,
consists of the clients before they received MEP services. |If,
on the other hand, N contains both clients and non-clients and T
i ncluded only years after clients began receiving service, then
( sinply neasures the percentage difference in productivity
between clients and non-clients. In this case, the non-client
firms/plants make up the control group. The non-client controls
should be as simlar to the clients in industry, |ocation, size
and other characteristics as possible. If the panel is
sufficiently long and contains both client and non-client firns,
the regression equation (2) nost closely mmcs a controlled
experinent and the coefficient ( cones closer to neasuring the

true inpact of program participation.?®

% Note that this requires that we be able to identify al
MEP clients in the data since we do not want any clients placed
m stakenly in the control group.
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An inportant estinmation issue for the evaluation project is

whet her clients are selected randomy or not. |If they are,
regression nodels such as (2) will yield unbiased estinates of
the paraneters neasuring the inpact of MEP prograns. |f not, the

nmodel is msspecified and the paraneter estimates are likely to
be subject to selection bias. This can happen if good (or bad)
firms/plants select thenselves to becone MEP clients. It may

al so occur if the MEP centers choose to interact nore intensively
wth better performng firns/plants.

This i ssue has been discussed in the literature on
evaluating job training prograns (see LaLonde (1986) and Anderson
et. al. (1993)). The direction of the selection bias, in these
studies, tends to indicate that the prograns are nore successful
than they actually are. Therefore, nore needs to | earned about
how t he MEP obtains clients and how t he amount of service
provided themis determined. Gven this information, a two step
estimation procedure can be constructed to correct for the
sel ecti on bias. ?°

The sel ection issue brings up another point worth
considering as the MEP is about to expand. This concerns how the

centers thensel ves are evaluated. Assune, for exanple, they are

20 |LalLonde shows that the use if |ongitudinal data and/or a
two step estimation procedure can reduce the potential for
m sspeci fication. These do not, however, alleviate the potenti al
for msspecification. He also shows that econonetric nodels
whi ch pass standard specification test failed to replicate the
experinmental results.
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evaluated on the job gromh of their clients. Knowng this one
woul d expect themto accept as clients only those firns which
have good prospects for growh. Cearly this wwuld lead to the
appearance that the programwas nore successful than if clients
were chosen randomy. Thus, N ST should be aware that the
criteria by which the MEP centers are evaluated may affect our

ability to reliably evaluate the programas a whol e.
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