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LINKED EMPLOYER-EMPLOYEE DATA ON FINNISH PLANTS FOR THE
ANALY SIS OF PRODUCTIVITY, WAGES AND TURNOVER

Abstraa

The process of linking various registers for the analysis of Finnish pants is described and
potential uses of the linked data ae illustrated. Information on individuas from the
Employment Statistics is matched with information on pants from the Business Register and
the Industrial Statistics onthe basis of plant codes. Also firm-level information from the R&D
statistics and the Financial Statements Statistics is linked to the plants. Various deps in the
linking are described and the quality of the matched data is evaluated. Somewhat different
linking is used for creaing data sets for different research pupaoses. One data set is a pand of
manufaduring plants. Information on the average elucaion, age, and seniority of the
employees and ontheir turnover is linked to data on production and input use. This data can
be used for the analysis of the impad of employee taraderistics on groductivity and for the
comparison d wage and productivity profiles by age and experience. Other linked data sets
have been formed for both manufaduring and service sedors plants to examine worker and

jobturnover simultaneously and their dependence on dant and employee daraderistics.
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1. Introduction

The aeaionand wse of matched employer-employeedatais essentia for the analysis of many
indwstrial and labor market issues (see eg. Haltiwanger et. a., 1999. However, accessto this
type of information hes been rare. In the present paper we discuss the linking of various
registers on firms, plants and employees to analyze the Finnish labor market. We describe the
various data sources used in the linking of employees and employers, the processof linking,
and the problems encourtered. In this work, the solutions made in the production process of
the official statistics restrict to some extent the freedom of the researchers who use the data.
We discuss how different pradices in the various datistics lead to incompleteness of the
matching. The research topics themselves may leal to a further loss of data if some key

variables are avail able in sufficient acarracy only for a subset of plants or individuals.

As anillustration d the uses of thiskind d data sets, we briefly describe two larger reseach
projeds where the linked data has succesSully been used. The first one examines the
productivity of manufaduring plants. The interesting issues are how one can explain
heterogeneity in plant productivity with the fad that the ‘quality’ of the work force varies
agoss plants, and whether wage formation is based on productivity or on incentive
considerations. To study these questions, we nedl to link information onemployees to plant
data. A mgjor problem in the reseach onthese questions has been the difficulty of measuring
the productivity of individuals, athough their eanings can be measured with reasonable
predsion. However, register-based data sets that match information onindividual employees
and their employers provide away of measuring the productivity profile of workers. We
asessthe dfed of various human capital comporents on productivity by using panel data
from the Finnish manufaduring plants that is extended with variables measuring average
employee daraderistics as well as plant-level measures of worker turnover and aher plant

charaderistics.

The sewmnd illustration deds with job and worker flows. Analysis of job creaion and
destruction wsing longitudinal data on dants or firms has becme increasingly popuar in
labor market and maaoemnamic reseach. However, ony seldom can the simultaneous
inflow of workers to the plants and ouflow of workers from the plants be cdculated in a

similar way to form consistent measures of excessve worker turnover or churning and to



study their dependence on plant and employee daraderistics. Some reseachers have used
some spedalized firm surveys, uremployment insurance records, etc. However, in Finland,
like in the other Nordic courtries, there ae mmplete registers on individuals and firms,
which can be linked for this kind o analysis. The topic is highly relevant in light of the very
dee recesson in Finland in the 19905, which provides a good oppaotunity to examine the

cyclicd properties of the flows.

Most of the paper is devoted to discusson o the processof linking various registers and the
quality of the resulting data sets. Results on the topics described above ae presented as an
illustration onthe reseach paentia of the data sets. More detail ed results are presented in

separate reports.

In Sedion 2 d this paper we describe the main data sources and the main principles of the
linking process In Sedion 3we examine the properties of the linked data sets. In Sedion 4

we present some results, and Sedion 5concludes the paper.

2. Data Sources and the Linking Process

2.1 An Overview of the Linking Process

The unique identificaion codes for persons, enterprises and dants used in dfferent registers
form the badkbore of the Finnish register network whereby different sources of information
can be integrated conveniently for statistics purposes. The processof linking the registers is
illustrated in Figure 1. Business Register (BR), Employment Statistics (ES) and Industrial
Statistics (1S) are three basic registers maintained by Statistics Finland that are relevant for
the aurrent exercise to buld linked employer-employee data sets. These ae the primary data
sources for business units, worker charaderistics, and industrial plant charaderistics,
respedively. The arows between these boxes denate cnredions through plant codes. In the
next stage (step 4) the ES and BR data ae linked to two plant-level data sets. PESA (Plant-
level Employment Statistics Data on Average Charaderistics) is a data set that contains
information an the average dharaderistics of the employees in eat pant and PESF (Plant-

level Employment Statistics Data on Flows) contains information onthe enployment change



(job flow) and inflow and ouflow of workers in eat plant. These data sets include dl non
farm (and nonforestry) businesssedor plants. Our definition d the nonfarm business dor
consists of minig (C), manufaduring (D), energy etc. (E), construction (F), trade (G), haels
and restaurants (H), transportation etc. (1), finance (J), and red estate, business rvices etc.
(K). Hence, agriculture, forestry and fishing (A,B), pulic administration (L), educaion (M),
hedth and socia work (N), other social and personal services (O), international organizations

(Q), and industry unknown (X) are excluded.

For induwstrial (i.e.,, manufaduring, mining and energy) plants, the IS data are used for
cdculating various plant-level charaderistics, which gives data set LDPM (Longitudinal Data
on Plants in Manufaduring). Finaly (step 9), the data sets PESA and PESF can be linked to
some firm-level information from the R&D Statistics (RDS) and Financia Statements
Statistics (FSS. In the cae of indwstria plants, also the LDPM data are linked to the other
data. The detail s of the registers, the linking process and the data sets are explained below.

FIGURE 1 HERE

2.2. The Registers

The Employment Statistics database @mpiles information on the eonamic adivity of
individuals and their badkground charaderistics from a large number of different
administrative registers. It covers effedively the whoe popdation d Finland. There ae over
2 million employees in this register. In the business ®dor (defined above in foatnate 1) there
are more than 1.1 million employees in abou 100 00Oplants. The enterprise and dant
identificaion codes, industry and aher general information reeded in Employment Statistics
are taken as such from Business Register. The employer-employeelinks on which ou linked
data rest are those determined in the Employment Statistics g/stem. The anployer-employee
match in Employment Statistics is based on the Register of Wages and Pensions, which
includes information onall employment spells during a yea of al individuals in Finland and
is a part of the Employment Statistics production system. For eat person a unique plant
appeaing in Business Register is determined as higher primary employer during the last
week of eat yea. This conredion is traced ou using the enterprise identification codes in

the Register of Wages and Pensions. For multi-unit enterprises the person-plant matches are



determined using a questionreire asking enterprises to attach persons to their appropriate
plants. Furthermore, chedkups and corredions are performed by comparing the geographicd
locaion d plants and the placeof residence of persons. Linking an individual with the proper
employer plant is a challenging task, and there remain a number of persons in Employment
Statistics whose plant code is missng or may be improper. However, a grea ded of effort is
being made in Employment Statistics to seek the wrred plant linkage for ead individual, so
we mnsider this information to be the best avail able on which a linked employer-employee
data can be built. The Employment Statistics database was darted in 1987, btion the basis of
preliminary investigations and dscussons with the Employment Statistics department, there

were suspicions abou the data quality in the first yea of the database.

One muld use the individuals as basic units and link the plant charaderistics to them in order
to study, for example, the determinants of individual incomes and changes in employment
status. Alternatively, the Employment Statistics can be used as a source of information onthe
charaderistics of eat pant’s work force We have formed a plant-level panel data set PESA
from the information on individuals by cadculating plant-level sums or averages of the
badkground charaderistics (age, education, seniority, etc.) of the enployees. Ancther plant-
level data set, PESF, includes information on employment, and inflow and ouflow of
workers. These data sets are then linked to pant-level data from the other registers. The main

fedures of ES and the other registers are summarized in Table 1.

TABLE 1HERE

The Business Register data base of Statistics Finland covers registered employers and
enterprises sibjed to VAT and their plantsin Finland, and it is the basic source of enterprise
and dant codes used in ather Statistics Finland registers and statistics. In 198 there were over
200000 business ®dor plants in the register. Identificaion codes for enterprises used in
Business Register originate from tax authorities. Identificalion codes for plants, in turn, are
given by Business Register when a new plant is established. Business Register also foll ows
changes in the demographic structure of plants and enterprises like their deah and changesin
ownership. Furthermore, Business Register includes information on the cntad address
classficaions like industry, and some basic variables like sales, employment, and the wage

bill . In the analysis of job and worker flows, this is the source of information onwages and



indwstry classficaion. However, the information content of Business Register is fairly

limited, so that for the analysis of industria plantsit is supdemented from other sources.

The Industrial Statistics compiles comprehensive information onthe eonamic adivity of
industrial plants by annual surveys. When a plant in Business Register fulfill s the seledion
criteriato be included in the Induwstrial Statistics Survey (employing at least five person keing
the main criterion up to the yea 1994, it is picked into the information system of Industrial
Statistics. The enterprise and dant identification codes, industry group, etc. originate & this
stage from Business Register. However, since then the plant’s identificaion codes,
classficdions and contad information are maintained and updited, if need be, in the systems
of Indwstrial Statistics. Therefore, it is possble that the cwnnedion with the plant’s origina
courterpart in Business Register may we&ken o disappea over time, which causes sme
problems when matching Industrial Statistics with ather data sources that use the @des from
Business Register (see below for more details). Industrial Statistics is our main source for
plant-level variables, like output, cgpital stock, and hous worked. The employment figuresin
Indwstrial Statistics represent average employment during the yea. The plant-level data series
from Industrial Statistics are avail able for the period 19751994, After 1994 there is a major
bre&k in the data mlledion padices, which dctates the final yea. The full Industria
Statistics data base includes annuwally about 7 000 - 8 000 plants, bu in ou anaysis we
concentrate on adive production gdants (omitting, e.g., headquarters and auxili ary units), so

our basic plant data set, LDPM, includes approximately 6 000 gants annually.

The R& D Statistics contains information onthe R&D expenditure of firms. Asfar as the past
few yeas are oncerned, this data source covers all large firms (employing at least 100
persons). In addition, questionraires are sent to a group d ‘patential’ R&D firms. This
information is obtained from various registers related to R&D adivities that are avail able to
Statistics Finland. Finaly, the data set on R&D adivities of firms is extended by a randan
sample of smaller firms. Before the yea 1995R&D survey was based onthe same sample of

firms as Financial Statements Statistics.

Nowadays the R& D survey data set includes nealy 3 000firms (or, in some caes, groups of
enterprises). Most of the firms are from manufaduring (1 500 — 2 000firms), but there are

also some service sedor firms. The R&D data are used in the analysis of job and worker



flows as explanatory variables. The firm codesin R&D Statistics are the same & in Business
Register. The information onthe firm's R&D expenditure can therefore be linked to thase

plants that belong to the firm. However, this can be dorne only for a subset of al plants.

The Financial Statements Statistics has information on the balance sheds and income
statements of firms. The large and medium-sized firms, basicdly those anploying at least 20
persons, are wvered ead yea. In the past few yeas, information onsmaller firms has been
obtained from registers compil ed for taxation puposes. In earlier yeas a rotating sample of
the smaller firms was applied. Each yea, some 10 000firms are included in the survey. This
data are used as badkgroundinformation in the analysis of job and worker flows. Again, the
firm codes are the same @ in Business Register, which can be used for linking data on

profitability of the parent firm to the plants.

2.3 Plant and Firm Codes

When all the nonfarm businesssedor plants are examined, the worker charaderistics can be
linked to the plants by using the plant codes in Employment Statistics and Business Register.
In principle, these @mdes are from the same source However, there exist some codes in bah
sources that cannat be foundin the other source There are many plants in Business Register
that canna be foundin Employment Statistics. Usually these ae extremely small so that the
linked data set covers a large share of the total employment in Business Register. There are
also fairly many plant codes in Employment Statistics that do nd appea in BusinessRegister.
These aetypicdly somekind d ‘auxiliary’ codes creded in the caes where adual employer-
employee link canna be traceal. Outcomes of the linking process are described in a greder
detail in Table 5 in Sedion 3.2 Sometimes it is useful to link firm-level data to plant-level
data. In these cases the linking is performed by using a firm code that appeas for example in
Financial Statements Statistics data or R& D Statistics data. Information onthis ort of linking
isprovided in Tables6 and 7 in Sedion 3.2

When the data on worker charaderistics in industria plants are matched with plant data from
Indwstrial Statistics, more difficulties are encourtered because of diff erencesin the plant codes
in the two sources. They originate from the same source, bu after the initial appearance of a

new plant in Business Register, the plant codes are maintained in the Industrial Statistics



system. Since the objedives and chta needs differ between Business Register and Industrial
Statistics this may leal to some differences in pant delineaion and dant identificaion codes
in these two systems. Industrial Statistics grives for providing a mwmprehensive description o
the induwstria adivities in dfferent industries and regions. To this end the information shoud
idedly be surveyed from a unit that engages in ore or predominantly one kind d adivity at a
single locaion, which is the basic ‘definition’” of a plant in Indwstrial Statistics. Althouwgh in
theory an establishment-based survey is condwcted for Industrial Statistics, in pradice an
“ establi shment-type of unit” may be used, which meansin many cases ©me kind d mixture of
a locd unit and a kind-of-adivity unit. In some spedal cases it is even alowed that an
integrated whole that is defined as the statisticd unit, consists of parts locaing geographicaly
detadched. When the unit covers such an integrated whole it is often easier for an enterprise to
give mmprehensive, relevant and reli able information for the purpases of Industrial Statistics.
Business Register in turn keeps record o the ‘popdation’ of business units with a limited
information content on enterprises and establi shment, so it is substantially easier for Business

Register to stick to a stricter definition d an establi shment unit.

There ae dso some differences in treding demographic events in Business Register and
Indwstrial Statistics. Generally, Industrial Statistics is more reluctant to change the ade of a
unit that is continuing adivities after a demographic event. For example, if two or more units
are merged, generally the aode of the oldest plant is kept and the other are incorporated under
it in Industrial Statistics. However, this treament is nat fully formal and aso the size and the
indwstry of the units are ansidered in making the dedsion. On the other hand, when the
Business Register considers changing a plant code, it takes into acournt three citeria
indwstry, addressand ownership. In principle, the plant code is changed if at least two of the
abowe aiteria dhange. However, in pradice these aiteria have been used orly as guidelines
for dedsions made cae by case. Plant code may be renewed, if a ‘substantial’ change has
occurred oy in industry or only in location. When a plant is transferred to a new owner
(smple dhange in ownership), the plant code does not change. In cases where two or more
plants are cmbined, the pradices in Business Register have varied to some ectent. In some

cases, anew plant codeis given to the new combined urit.

Because Indwstrial Statistics generally follows a more @nservative palicy than Business

Register in changing the plant codes, there ae anumber of codes in Industrial Statistics that



canna be foundin BusinessRegister. Espedally the older plants (which are likely to be larger
aswell aslikely to have been invalved in demographic changes) are exposed to a greaer risk
that the wnredion with any Business Register code, and therefore with Employment
Statistics, is broken dovn. Conversely, there ae alarge number of plant codes in Business
Register and Employment Statistics that canna be foundin Induwstrial Statistics, because they
do na fall within the aiteria defined for the units to be included in the Industrial Statistics
survey (i.e.,, the small plants employing less than five persons). Furthermore, due to
differences in definitions of plant delinedion, a plant in Induwstrial Statistics may have a
spedfic Business Register code, bu in pradice is a composite of several Business Register
plants. In principle, aso a mnwerse situation is possble, where aBusiness Register plant is
divided into two separate plants in Indwstrial Statistics. These differences in plant coding
pradices clealy cause some matching problems when using plant codes from Business
Register and Industrial Statistics. However, the differences sioud na be given too much
emphasis. In most cases, there ae no dscrepancies between the two systems, and the simple
reliance on ‘administrative’ plant codes yields a crred match. More refined procedures to
unify plant coding in BusinessRegister and Industrial Statistics, based on hstoricd records of
coding changes and/or using data on individuals to form consistent plant identifiers, isamajor

task and was considered ouside the present work.

2.4. Construction d Variables on Plant and Worker Charaderistics

The list of variables avail able in the register-based Employment Statistics is too extensive to
go through in full length here. Among other things, for ead person the foll owing information
is included o can be inferred: personal identificaion code, identificaion code for the
employer enterprise and dant, industry of the plant, age, marital status, educaion (Statistics
Finland educaional classficaion in grea detail), experience (general and firm-spedfic),
income from employment, other income, and labor force status (employed, uremployed or out
of the labor force). In ather words, this data set offers many oppatunities for investigating
interesting hypotheses abou the nredion of employee daraderistics and pdant
performance In this paper, we take interest espedaly in such charaderistics as age,
education, experience, and changes in employment or labor force status. For thase plants from
which we have information onat least two employees, we have cdculated the following

average enployee tharaderistics (in yeas): age, experience in the plant, and schoding. The



schoding yeas are based ondetail ed information onthe educationa degrees held by persons,
which are transformed to yeas using yeas to complete the degree The worker charaderistics
data set for industrial plants is the same & that used in Vainiomaki (1999, bu aggregated to

plant totals for the present work.

We have dso measures of worker flows for ead plant during successve pairs of yeas from
the Employment Statistics database. We have cdculated the number of persons who appea in
the same plant in bah yeas (stayers). Similarly, we have murted those who have exited
(worker outflow or separation) and thase who have entered during the period (worker inflow
or hiring). The difference of inflow and ouflow is the net change of employment. The inflows
and ouflows were cdculated ead yea for ead plant. Further, plants were classfied into
indwstries or other groups, determined by different badkground \ariables. In ead industry or
group, the worker inflow rate or hiring rate (WIF) and the worker outflow rate or separation
rate (WOF) were cdculated by dividing the respedive flows by the arerage employment in
two succesgve yeas in the industry or group. (This sding foll ows the suggestion o Davis,
Haltiwanger and Schuh, 1996 The worker flow rate or worker turnover rate (WF) is the sum
of WIF and WOF, and the net rate of employment change (NET) is the difference of WIF and
WOF. The worker flows can aso be cdculated by source or destination. In particular, the
worker inflow rate from unemployment (WIFU), the outflow rate to uremployment (WOFU),
and the mrrespondng net flow from unemployment, UNET = WIFU — WOFU, can be

examined.

Correspondngly, in ead industry or group of plants the sum of positive net employment
changes is job credion and the sum of the asolute values of negative enployment changesis
job destruction. When we divide them by average employment in two successve yeas, we
obtain the job credion rate (JC) and job destruction rate (JD), respedively. Their sum is the
job redlocaion rate or job turnover rate (JR), and the difference of the job redlocation rate
and absolute value of net change is the excessjob redl ocaionrate, EJR = JR - INET]. Finally,
the dhurning flow rate (CF) measures excessve worker turnowver. It is defined as the diff erence
of the worker flow rate and job redl ocation rate (Burgess Lane, and Stevens, 2000, CF= WF
-JR.
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Business Register was used for cdculating average wages, the wage hill divided by the
number of employees, of the nonfarm business sedor plants for the analysis of job and
worker flows. From Financial Statements Statistics we used orly the profitability (net profits
per sales, average of periods t-1 and t) and from R&D Statistics R&D intensity (R&D
expenditures per sales). Both were used as badkground \ariables in the analysis of job and

worker flows.

Indwstrial Statistics includes a wide variety of variables on ouput and inpus of industrial
plants. Output can be measured with gross output and value alded. These variables were
converted into red terms by using correspondng (2- or 3-digit) industry level implicit price
indices obtained from the Finnish National Accourts. Labor and capital inpus are of
particular interest in productivity analyses. The former can be measured by hous worked o
the number of persons (separate figures for production workers and salaried staff are
avail able). Since the number of employees includes for example temporarily laid off and those
on maternity leave, it is an imperfed indicaor of the l[abor input in production. Therefore, we
used the acual hous worked as the labor inpu measure. As for capital stock measures, they
have nat been included in the questionraires snce 1985.Capital inpu estimates were derived
for a vast mgjority of plants with a perpetua inventory method that makes use of investment
figuresin Industrial Statistics. Investments were @mnverted into red terms with implicit price
deflators obtained from National Accourts. Two estimates were nstructed: one for
madhinery and equipment and ancther for buildings and constructions (see Madliranta, 1997,
for details). It seamns that the quality of the madinery and equipment measure is superior to
that of buildings and constructions. As the caita services from the former are substantial,

machinery and equipment capital is preferred as a proxy of the total capital inpu.

As we ae seeking fadors that affea the productive performance of the plants, we neal a
suitable indicaor for it. The total fador productivity is a useful measure & it incorporates
efficiency bath in labor and capital usage. We measured total fador productivity diredly using
the translog multil ateral productivity index introduced by Caves, Christensen, and Trethway
(1981 and Caves, Christensen, and Diewert (1982. It allows the fador eagticities to vary
aaoss plants and industries. When using this procedure we ae &le to pod conveniently
different industries (seedetail sin Maliranta, 1997and 1999.
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The wage level of the industrial plants is the average wage in the plant cdculated by dividing
total wages paid by hous of employees. Other plant-level variables from Industrial Statistics
include geographicd locdion, the ratio of rents paid to the value of madinery, an indicator of
foreign ownership, recent investments, an indicator for plants that are going to dsappea (‘the
shadow of the deah’ ala Grili ches and Regev, 1999, average hou's per worker, and cgpadty
utili zation. For the analysis, we also clasdfied the plants to groups acording to their age. We
formed six generation groups (coharts) separately for ead 4-digit industry on the basis of the
order of appeaance of plantsto Industrial Statistics. The newest two groups are dedle dasses
and the rest of the groups are quintile groups. The generationisindicaed by dummy variables
GENA (newest) to GENF (oldest).

3. Description d the Matching Process

3.1 Linked Data for the Analysis of Plant Productivity

The process of matching workers in Employment Statistics to plants in Industrial Statistics
procealed as follows. First, those persons in the full Employment Statistics data base were
chaosen who are over 15 yeas old, whose anployer plant’s industry is manufaduring, and for
whom the plant identification code eists. This can be treded as the full Employment
Statistics based ‘popuation’ of al manufaduring workers. The number of these enployees
has a downward trend, which has been strengthened by the recesson in the 199Gs. Starting
with 446000 in 1988,the number of employees readied its minimum of 346 000 in 1993
(Table 2, line 1). For several reasons, a matching dant in Industrial Statistics cannat be found
for al these employees. First, Industrial Statistics includes only plants employing at least five
workers, whereas Employment Statistics also includes workers in smaller plants. Second, the
group d plants for which workers are linked is restricted to thase plants that have production
adivities in Indwstrial Statistics (omitting plants that are headquarters, auxiliary units, etc.).
Finaly, due to some differences in pant coding in the two statistics, as discussed above, we
include only those plants (and their employees) which had exadly the same plant code in bah
systems. These restrictions deaease the number of individuals in the data set by 92 000 in
1988(line 2) and somewhat lesstowards the end d the period. Depending onthe yea, thisis

adrop d 18to 23 mercent in the number of employeses.
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Before the cdculation d the anployeebased plant-level variables, individuals with very short
spells of employment (under 1 month) and wage income that was likely to be eroneous
(average monthly wage outside cetain minimum and maximum bounds) were dropped. These
restrictions amourt to a further loss of persons, which was abou 70 000in 1988 bticlealy
lessin the other yeas (line 3). The remaining employees were used in forming the plant-level
variables on work force daraderistics of the plants in Indwstrial Statistics. These linked
employees acourt for some 65 to 78 percent of the employment figures in Industria
Statistics (line 4). In the processof the linking, we dso lose some plants in Industrial Statistics
becaise no employees can be matched to them. The number of plants lost varies from 540to
780 pants, or from 8 to 12 percent of the number of adive production dants in Industria

Statistics. The remaining dants cover around 90 prcent of adive plants (lines5 and 6).

TABLE 2HERE

Because of the lossof employees and dants in the matching, there may be problems with the
representativeness of the linked data. First, the loss of employess is propationately larger
than the lossof plants, sincethe share of plants with linked employeesis abou 90 percent, but
the share of linked employeesis 65to 78 percent of employment in these plants (as measured
in Industrial Statistics). Either the plants that are lost in the linking process are larger than
average, or the lossof employess is greder in larger plants. We explored this by examining
how the number of employees of the plants differed as measured in Industrial Statisticsandin
Employment Statistics. The mrrelation between these two measures in 1994was dightly over
0.8,s0 it seansthat on average the matching is reasonably acarate. However, some plants are
much larger acording to Indwstrial Statistics than acwrding to the matched employees,
indicating that a substantial propation d these plants' workers is lost in the linking process
These problems are, however, more prevalent in medium-sized and small plants than in large
plants. It therefore seans that large plants are under-represented in the linked data, but for the
linked large plants the matching is fairly acarate. The difference in definition d plant
delinedion, leading to dfferent plant codes in the two systems, may be more likely to occur in

large plants. This could explain their greaer loss

In cases where the number of linked workers is gnaller than in Industrial Statistics it is

plausible to think that plant-fairly well level variables of employee daraderistics are based on
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a ‘sample’ of all employees in the plant. A further complicaion is that we sometimes have
more matched workers in a plant compared to its employment in Induwstrial Statistics. One
posshble explanation for thisis the different concept of employment in Employment Statistics
(end d yea situation) and in Industria Statistics (annual average employment). Seocond,
employees have been linked to ore plant only, althoughthey may have asemndjob at another
plant. Finally, it is possble that the atacdhment of persons to plants in the Employment
Statistics data base is smply incorred despite dl efforts to form corred matching, a the
differencein pant coding systems between the two sources causes some incorred matching.
Despite these problems, these linked data provide a rich source of information onthe structure
of the labor force of the plants, which is unparall e ed to information from any ather sources. It
is also likely that the matching process reduces possble arors-in-variables problems, since

one reason for incomplete matching may be data erors.

Some descriptive statistics on dant charaderistics at various data steps are presented in Table
3 for the yeas 1990and 1994.The sample of plants dwrinks gep by step as we ae making
more requirements for the mntent of the variables. The starting point is data set A that
includes al plantsin Indwstrial Statistics. Data set B excludes other plants than those having
indwstrial adivities (headquerters, auxiliary units etc.). This is the subset of plants in
Industrial Statistics for which linked worker charaderistics were searched. The share of adive
plants from all plantsis abou 75 to 85 percent, bu in terms of employment they are larger
than average, so their employment share is abou 95 percent ead yea. Data set C retains
only plants for which it was possble to construct atotal fador productivity indicaor. At this
stage, the number of plants drops substantially (to abou 60 to 70 percent) and average
charaderistics change for many reasons. First, an appropriate estimate of capital inpu
(madhinery stock), which is needed for the total fador productivity (TFP) measure, isladking
for a number of plants. These plants are typicdly small er than average, so average plant size
increases and the anmployment share remains at abou 85 to 90 percent. Furthermore, we
constructed the TFP indicaor only for those plants whose In(red value added per hour) and
In(red value added per machinery stock) did na differ too much from the wrrespondng
industry average. If the value of either of these two indicators differs from the group average
by more than 4.4standard deviations, the plant is considered to be an oulier. Finaly, ouliers
of the TFP index are picked ou in a similar manner. Applying these restrictions leads to
increased average labor productivity. Data set D is the subset of plants used in the regresson
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analysis, and requires that appropriate estimates of both total fador productivity and
charaderistics of work force ae available. The average size of plants increases smewhat but
the other plant charaderistics do nd change. It is notable that labor productivity increases
somewhat in ead data step, except the last, bu there ae hardly any diff erences between the

data sets in average wage per worker.

TABLE 3HERE

Table 4 presents average worker charaderistics for two sets of plants. First, we required at
least two individuals to caculate the average labor charaderistics for the plant. In 1994 there
are 4 755such plants with the average labor charaderistics data, but only 3 882 d these plants
were used in the regresson analysis (data set D). The unavail ability of an acceptable total
fador productivity indicaor (and aher variables needed in the regressons) drops the number
of plants considerably. Table 4 shows that average labor charaderistics of plants change quite
moderately due to this requirement. The average ae (AGE) is pradicdly the same in the
sample of plants used in the regresson analysis as among all linked plants. In addition, the
distributions are similar. In bah data sets there ae some two hunded plants annually where
the average age of personrel islessthan 30yeas or more than 4546 yeas. The differencein
seniority between the two samples of plantsis smewhat more notable. There is a wide range
of variation in the seniority variable (SEN) aaoss plants, the 5th percentile being abou two
yeas and the 95th some 17- 19 yeas depending on the yea. As for schoding yeas (EDUY),
the diff erence between the samples isinsignificant. The grea majority of the plants fall in the

range from 9.5to 12yeas of average schoding of employees.

TABLE 4HERE

3.2 Linked Data for the Analysis of Job and Worker Flows

For the purpose of analyzing job and worker flows in dfferent sedors and in different kinds
of plants we have used various data sets. Employment Statistics is the most important source
of information. What is crucial for our purposesisthat it includes (at least for the main part of
the individuals) firm and dant codes that identify the employer and workplaceof the person
and thereby fadlit ate the caculation o the flows. The plant-level flow data are linked to
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BusinessRegister plants by plant code. In order to have @nsistent job and worker flow series
we have dropped those persons whom are not linked to a plant that appeas in Business
Register. On the other hand, we drop those BusinessRegister plants, for which noemployees

can be foundin Employment Statistics.

More extensive lossof plants happens when the plants are mnreded to Financial Statements
Statistics and R& D Statistics. These statistics include only a subset of firms and hence dso of
plants. Therefore, when job and worker flows are cdculated acwording to the profitability of
the parent firm, or by the firm’s R&D intensity, the aggregate flows are based ona sample of

plants.

Further, in the cae of industrial plants, some alditional variables like caital intensity and
export intensity were used as the basis of classfying plants into groups. This, first of all,
restricts the examination to manufaduring. Secwndy, within manufaduring, we restrict

attention to those plants, for which e.g. acepital stock measure @an be cdculated.

We examine the representativeness of the resulting data sets by measuring the share of
employment and dants that ead of the data sets covers. First, Table 5 shows the outcome of
linking Employment Statistics with Business Register at the plant level. According to
Employment Statistics there have been 1.1to 1.5 million employess in the business dor in
the period from 1988to 1996 The respedive figure on the basis of Business Register on
plantsis 1.0to 1.3 million employees. The diff erencein employment between the two sources
can be explained at least partly by the fad that in Business Register the number is given in
terms of fulltim e workers whereas Employment Statistics uses the number of heals. Also the

time period that the enployment figures cover is different (end d yea vs. annual average).

TABLE 5HERE

We note from row 3 in Table 5 that our plant-level data on flows (PESF), derived from
Employment Statistics linked with Business Register, acourts for abou 80 percent of
persons in Employment Statistics. In ather words, there are annuelly more than 200 000
persons in the nonfarm business ®dor that are not linked to a plant appeaing in Business

Register. There are aso such plant codes that do nd appea in BusinessRegister (seeline 7).
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Usualy these ae some kind d ‘auxiliary’ codes that are aeded in cases where a link could
not be found We find that our linked data set covers 82 to 90 percent of persons in Business
Register plants (seeline 4). Although there are many plants in Business Register that are not
linked with Employment Statistics (seeline 7), they are usually quite small.

Plant-level data derived from Employment Statistics, PESF, can be linked further with ather
sources. We have linked PESF with Financial Statements Statistics (FSS by using firm
codes. If the firm is not covered by the Financial Statistics survey, information on pofits is
obtained from the registers compil ed for taxation pupaoses. The linking has been dore for the
purpose of examining how the owner firm'’s profitabilit y influences the job and worker flows.
Table 6 ill ustrates how the sample changes due to linking of the PESF and FSSdata. Because
of concerns abou the comparability of the profitability measures, we restricted our analysisto
limited liability companies. Furthermore, for this analysis we excluded the finance and
transportation sedors becaise of their poa coverage in the Financial Statements Statistics
data.

TABLE 6 HERE

For the purpose of analyzing the relationship of the R&D intensity and job and worker flows
we have linked PESF with R&D Statistics (RDS) information using firm codes. This
investigation focuses on the manufaduring sedor. Table 7 shows that the PESF data includes
abou 350 000 prsons employed in manufaduring plants (abou 15 000plants). There are
usually more than 200000 persons in manufaduring firms covered by R&D Statistics (see
line 2). The sub-sample, which is obtained by linking PESF and R&D Statistics data,
acours for some 70 percent of employment in the origina PESF data. On the other hand,
the R&D firms that are linked to at least one manufaduring plant have more employment
than manufaduring R& D firms. The explanation for this outcome is that some R&D intensive
service firms have also manufaduring plants. Thus line 4 in Table 7 includes also persons

whowork in amanufaduring plant that is owned by a servicefirm.

TABLE 7HERE

Figure 2 shows the net employment change in the nonfarm businesssedor in threedata sets,

full Employment Statistics data (ES), National Accounts data (NA), and ou job and worker
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flow data set (PESF). The National Acoourting figures are constructed from severa sources,
which may vary by sedors. The figure dealy shows that our data set tracks the changes in
Employment Statistics data fairly well. Compared to the national acwurts figures, bah of
them have dlightly different timing in their cyclicd variation. In Employment Statistics data
and in ou sample, the bottom of the recesson was readed in 1992, when employment
dropped by approximately 12 percent. In National Accourts data, the battom was in the
following yea and the drop dightly smaller. The recovery started in Employment Statistics
datain 1994 whereas in National Accourts it started in the foll owing yea. These diff erences
are most likely caused by differences in the time that the statistics refer to. Employment
Statistics records employment during the last week of the yea, whereas the figure in the

National Accountsrefersto the annual average.

FIGURE 2 HERE

4. lllustrations of Reseach Uses of Linked Data

4.1 The Roles of Employer and EmployeeCharaderistics for Plant Productivity

Our first example of reseach condicted using linked employer-employee data for Finland
deds with productivity and wage profiles. Their relationship has been under much dscusson
in theoreticd and econametric studies. Models of firm-spedfic human capital imply that in
the ealy caree wage exceals prodictivity, bu the productivity profile is geeper than the
wage profile so that in the later carea productivity exceads the wage. If skill s are not firm-
spedfic but general, wage and productivity profiles shoud be similar. On the other hand,
incentive wage models suggest that to kegp working incentives high to the retirement age,
wages doud in the ealy caea be below productivity and in the later caea above
productivity. In courtries with strong labor unions, wages may also rise with seniority
because of the bargaining power of the insiders. The compensation systems may guarantee
steady wage increases that are not diredly related to productivity. Another impad from
persona charaderistics to productivity comes through education. Skill s acquired in educaion
before the working caree shoud be refleded in a productivity profile that starts at a higher
level than withou educaion. It is likely that skills acquired either through educaion o
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experience ae complementary to the caital inpu and/or techndogy. With a newer capital
stock, a given skill shoud give higher productivity. It is therefore necessary to control the age

or vintage of the plant.

There ae only afew studies where productivity and wage profil es have been estimated from a
production function (e.g. Hellerstein, Neumark and Troske, 1999. We follow a related, bu
dightly different approach by analyzing total fador productivity diredly. The estimated

productivity and eanings equations have the foll owing genera spedficaion

In(Y,) = a, +a, + B, IN(AGE,) + B,[In(AGE,)[ + B, In(SEN,) + B,[In(SEN,)[*
+ BEDUY, + B[EDUY, )" + X, 5 +¢,

In the productivity equation the dependent variable Y is the log of the multil ateral total factor
productivity indicaor In(TFP), and in the eanings equation the log of average houly wage
IN(WAGE). The labor charaderistics variables are the log of the arverage aye of the anployees
(AGE), the log of average seniority yeas (SEN), and the average yeas gent in schoding by
the anployees (EDUY) and squares of these variables. The only difference between
productivity and wage spedficaions is that the square of educaion yeas was not significant
in the TFP equations and was dropped from them, bu it had a dealy significant coefficient in
the wage models. These equations were estimated using plant panel data with OLS, and with
randam and fixed eff eds estimators to control for the plant speafic fixed effeds a; .

In OLS and randam effed estimations with levels the other plant-speafic control variables X;;
included geographicd locdion, the ratio of rents paid to the value of machinery, an indicaor
of foreign ownership, recent investments, ‘shadow of the deah’, average hous per worker,
and capadty utili zation. In arder to control the age of the establishment we use the plant
generation variables (GENA-GENF). A linea trend was included in the models for the whole
period and it was alowed to vary aadoss4-digit industries. In addition, the recesson period
19911994 was indicaed with a dummy variable, and dunmies were included for the 4-digit
indwstries. In the fixed effed model the time invariant variables, geographicd |ocaion and

industry dummies were dropped. We present here figures that are based on OLS estimation.
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(More detail ed results are presented in IImakunnas, Maliranta, and Vainiomaki (1999, where

also the influence of worker turnover on productivity has been examined.)

Figure 3 shows how the age-productivity profile is atered when the other labor and dant
charaderistics are controlled. Curves (1)-(4) are dternative ae-productivity profiles, and
curve (5) is an age-wage profil e that corresponds to productivity profile (4). The levels of the
productivity and wage profiles dioud na be wmpared, since wage and total fador
productivity are not measured in the same units. Instead, comparison d the slopes of the

profiles can give an indicaion onwhich theories an to be suppated by the data.

FIGURE 3HERE

Profile (1) shows the relationship between total fador productivity and age, when education,
seniority and plant vintage ae not included in the model. This profil e reades its pe& at 33
yeas. One patential explanation for the success of the plants that have young personrel
comes from the fad that generaly the newer generations are more alucaed than the older
ones. The yeas gent in educaion are ontrolled in profile (2). Some of the differencein the
productivity performance between the plants where the average age of personrd is, say, 35
yeas and the plants where the average age is 50 yeas, can be acounted for by differencesin
education. It is worth nding that in terms of productivity the returns to schoding seam to be
substantial, some 8 percent annwally. In profile (3), the age of the plant is controlled with a
dummy variable denating the generation d the plant, and, furthermore, we have dlowed for
different trends for ead generation. The relative performance of the plants that have older
personrel improves naticedly. Finaly, profile (4) demonstrates the relationship between age
and poductivity when log of seniority and its gjuare ae included in the model. Because long
seniority yeas appea to affed productivity negatively and seniority yeas and age ae
positively correlated, the relative performance of the plants having personrel in advanced
yeas improves after the control of seniority. Profile (4) seans to suggest that age in itself is
not necessarily a burden in terms of low productivity, bu rather the fadors that are often
asciated with it: techndogy that is out of date, low turnover of workers, and low educaion.
Age-wage profiles have fairly similar concave forms as the productivity profiles, which is
consistent with the impli cations of general human capital. When al the fadors are controll ed,

wage reades its pe at the age of 40. Thisis srown in Figure 3 by wage profile (5).
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Next, we examine the impad of seniority on productivity and wage. Figure 4 shows the
productivity and wage profiles. Productivity profile (1) is from an estimation, where age and
educaion are antrolled, bu plant vintage is excluded. Productivity increases initialy fast
with experience in the plant. However, it reades its pe& arealy at 2.5 yeas, and dedines
slowly over time theredter. Long seniority appeas to affed productivity negatively. The faa
that skills are aquired fast seems to indicae that they are not firm-spedfic. The
correspondng wage profile (2) is quite different: wages kegp onincreasing with seniority.
The different forms of the wage and experience profiles can be interpreted in aternative
ways. On ore hand, the result suppats the view that seniority-based wage may be used for
kegoing prodictivity incentives high. Another interpretation is that there is insider influence
on wage determination, which is not related to productivity. When the plant generation
variables are included (productivity profil e (3)), the seniority-productivity profil e shifts up. It
peks dightly later, at 3.8 yeas, and dedines more slowly. The main conclusion remains,
however, intad: productivity starts dedining fairly ealy in the caee, bu wage (profile (4))
keegps on increasing. The wefficients of the plant generation variables showed that newer
vintages have higher productivity. It seams that in profile (1) the seniority variables have
picked up some of the vintage dfed. Older plants have higher average seniority: in 1988it
was 3.3yeasin generation A, in contrast to 11.1yeas among generation F plants. When the
plant generation is controll ed, the productivity profil e refleds the true influence of seniority
better. Generally, the results indicate that although there ae firm-spedfic skills, they are
fairly fast adopted and they also erode fairly quickly.

FIGURE 4 HERE

4.2 Job and Worker Flows in the Finnish BusinessSedor

Our seaond example of applicaions of linked employer-employee data is an examination o
job and worker flows. Key questions in this areaof reseach have been the gyclicdity of the
flows and the diff erences between sedors. A ‘stylized fad’, which has been used as a basis of
many maaoeanamic theories, is the muntercyclicdity of job redlocaion. This result is
mainly based oninformation onUS manufaduring (Davis, Haltiwanger and Schuh, 1996.

Ancther interesting isaue is the relationship between job and worker flows. Their examination
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with the same underlying data has been passble only in some speda cases. Our data are
fairly similar to those used in the study of job and worker flows in the other Nordic courtries;
see eg., Albak and Sgrensen (1999 and Bingley, Eriksson, Westergard-Nielsen, and
Werwatz (1999 for Denmark, Person (1999 for Sweden, and Barth and Dale-Olsen (1997
and Salvanes (1999 for Norway.

We present here results on the Finnish nonfarm business sedor in the period 19881996.
Figures 5 and 6 show the flow rates for the whaole sedor. Correspondng figures for the main
indwstries (Ilmakunres and Maliranta, 2000b, pesent results for the following industries:
manufaduring (including mining and energy), wholesale and retail trade, haels and
restaurants, finance, construction, and business ®rvices) show farly similar cyclicd
variations, athouwgh the levels of the flows vary by industry. The flows are higher in the
service industries and in construction than in manufaduring and finance The main
implications that can be drawn are the following. Job creaion is procyclicd and job
destruction courtercyclicd, bu they vary so symmetricdly that the job redlocdion rate is
more or lessacyclicd (the wmrrelation o JR and NET is0.21). This result is obtained in most
of the industries, too. Only in hotels and restaurants is JR negatively correlated with NET. In
some ca&es (finance business rvices), there is adualy fairly strong procyclicdity of job
redlocaion. In contrast to this, the worker inflow rate (or hiring rate) WIF and ouflow rate
(or separation rate) WOF vary so that the procyclicdity of the inflow rate is much stronger
than the countercyclicdity of the outflow rate. As a result, the worker turnover rate WF is
strongly procyclicd. This means that firms adjust to cyclicd changes more by adjusting their
inflow rate than by adjusting the outflow rate. Finally, it can be noted that the durning rate
varies procyclicdly, i.e. in the downturn, excessve worker turnover is deaeased. The same

also happensto excessjobredl ocation.

FIGURE 5HERE
FIGURE 6 HERE

Plants were divided into groups acmrding to various badkground charaderistics (see
[Imakunres and Maliranta, 200@,b). We briefly summarize here some results withou
presenting them in tables or figures. The flows vary by plant age and size so that yourger and

smaller plants have higher job and worker turnover rates. However, churning is high in larger



22

plants. As to worker charaderistics, highest worker and job turnover happens in plants with
highly educated employees or with employees who have alow educaion level. On the other
hand, high churning is related to a high educaional level. The turnover rates are highest for

plants that have low wage, low capital intensity, or low export intensity.

In some analyses the plant-level flow data has been linked to firm-level data. Table 8 shows
how the job and worker flows are assciated with the profitability of the firm. Thisanalysisis
made by linking the PESF data with Financia Statistics using firm codes. The plants were
classfied by profitability into 5 groups, which all cover 20 percent of the employment in the
plants. (Employment share isindicated by column W and the employment share weighted net
employment change by column WNET in Tables 8 and 9) A high profitability of the firm is
closely and pasitively associated with net job credion. This result derives very much from the
fad that the job destruction rateis particularly low among high profitability firms. The worker
and job turnover rates as well as the excessve job redlocaion and churning rates are also
relatively low among them. Furthermore, we natice that worker outflow to uremployment
(WOFU) is relatively low as well. On the other hand, it seans that high profitability firms

absorb unemployment at alower rate than the lessprofitable ones; WIFU islow in this group.

Similar type of analysis has been made in ancther study for the purpose of studying the role of
R&D intensity of the firm in the job and worker flows (Madliranta, 200Q. Plants in the PESF
data have been linked with the R&D Statistics survey with firm codes. By this procedure we
are ale to clasgfy plants into groups acording to the R&D intensity (R&D expenditures per
sales) of the owner firm. Table 9 indicaes that the R& D intensity is pasitively correlated with
the net and gross job credion rates at the micro level. We natice that, for example, the
excesgve job redlocaion and churning rates are highest among high R&D and low R&D
intensity plants. High R&D intensive plants appea to absorb uremployed at a higher rate than

low R&D intensive ones.

TABLE 8 HERE
TABLE 9HERE
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5. Conclusions

We have described the development of linked employer-employee data for Finland and their
applicaion in labor market analysis. In courtries like Finland where register-based
information onthe whole popuation d employees and dants is available, it is feasible to
creae linked data by combining information from different sources and thereby obtain a
better picture of the labor market. Even with thiskind o data sets, the matching of the datais
not an easy task. Different pradices in the various datistics, and data neals in the reseach
lead to incompletenessin the linking and to lossof data. The final data sets are therefore non
randam samples of the original data, but the properties of the sample ae unknowvn. This
property of the data has to be taken into acournt when interpreting the results, although its
formal analysisisdifficult. On the other hand, ou examples ill ustrate that the data sets have a

good coverage of the whole popuation d plants and employees.

For other research topics one would perhaps end upwith different kinds of data sets. It seems
that it is difficult to form a processed data set, which could be used for multiple purposes.
Instead, the best pdicy might be to form a good infrastructure for making different kinds of
linkings from the raw register data. Developments in computer techndogy have made it
posshble to processlarge quantities of micro datato dfferent kinds of data sets at a reasonable

COst.
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Figure5: Grossjob and worker flow ratesin the business sector
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Figure 6: Job and worker turnover ratesin the business sector
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Table 1. Main Features of Different Registers

Register Units of observation Coverage Information content
Employment Individuals Whole working age Age, sex, education,
Statistics population seniority, earnings,
(ES) marital status, area of
residence, home
ownership, etc.;
employer in the last
week of the year
Business Firms and plants All firms and employers Employment, wage
Register subject to VAT, some bill, sales, area
(BR) minimum size restrictions
(e.g. at least 0.5
employees); all industries
Industrial Plants Plants with at least 5 Gross output, value
Statistics employees (up to 1994; added, purchase of
(1S) from 1995 smaller inputs, investment,
sample); manufacturing, employment, hours
mining and energy worked, ownership,
area, etc.
Financial Firms Firms with at least 20 Balance sheet,
Statements employees always income statement
Statistics included; information on
(FSS) smaller firms from tax
registers;
all industries
R&D Firms, (groups of Firms with at least 100 R&D expenditure,
Statistics enterprises) employees always sales
(RDS) included, some smaller

firms; manufacturing and
some service industries
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Table 2: Matching Workersto Plants: Employment Statisticsand Industrial Statistics.

1988 1989 1990 1991 1992 1993 1994

1. All persons in ES 446125 445986 442819 387695 352048 346680 369583
2. ES persons in IS plants 353922 354629 352714 318476 287393 273224 285388
* share of line 1 793% 795% 79.7% 821% 816% 788% T77.2%
3. Linked persons 283831 303100 311883 279383 257425 247808 255928
* share of line 4 650% 708% 756% T729% 747% 763% 785%
4. Persons in IS 436484 427950 412737 383428 344388 324765 326217
5. Plants in IS 6316 6237 6101 6480 5941 5595 5379
6. Linked plants 5530 5651 5565 5831 5243 4943 4821
* share of line 5 876% 906% 912% 900% 883% 883% 89.6%

Notes for the rows:

1. All persons from Employment Statistics database: aged at least 15, industry of employment is manufacturing, plant code
not empty.

2. Persons whaose plant codes in ES and IS are the same, ES codes compared to the list of plant codes of adive production
plantsinIS.

3. Persons fulfilli ng restrictions to be included in cdculations for plant-level variables: a) employed, b) wage and salary
eaner, c) length of employment > 1 month, d) monthly wage avail able and between min-max bound.

4, All personsin adive production gantsin IS.

5. Active production dantsin IS.

6. Plants that had at least one linked worker fulfilli ng the restrictions required online 3.

Table 3: Descriptive Statisticsfor plants at various data steps.

Data set Year Number of Share of Number of Share of Average Nominal Wage per

persons data set plants data set size value employee
A A added
per hour
A 1990 434391 100 % 7182 100 % 60 169 68
1994 344756 100 % 6601 100 % 52 235 80
B 1990 412737 95.0 % 6101 84.9 % 68 178 67
1994 326217 94.6 % 5379 81.5% 61 248 78
C 1990 370320 85.3 % 5005 69.7 % 74 183 67
1994 296543 86.0 % 4317 65.4 % 69 261 79
D 1990 347387 80.0 % 4536 63.2 % 77 183 67

1994 279181 81.0% 3882 58.8 % 72 261 79
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Table 4: Descriptive statistics on worker characteristics

Plants with worker characteristics estimate

(data set D)

Plants in regression analysis

Variable YEAR Number. MEAN MED P95 P5 Number. MEAN MED P95 P5
of plants of plants
AGE
1990 5466 37.8 378 453 30.2 4536 379 380 452 304
1994 4755 39.1 393 46.2 317 3882 39.2 394 46.1 319
SEN
1990 5466 8.3 7.7 17.1 1.9 4536 8.5 8.0 17.3 2.0
1994 4755 9.4 9.0 18.3 1.8 3882 9.7 9.2 18.4 1.9
EDUY
1990 5466 106 105 119 9.6 4536 105 105 11.8 9.6
1994 4755 108 107 124 9.7 3882 108 107 123 9.8
Table5: Matching of workersand plantsin the analysis of flows,
business sector, linking ES and BR
Persons, 000s 1988 1990 1992 1994 1996 1998
1. All persons in ES 1462 1454 1174 1124 1150
2. All persons in BR 1289 1349 1103 976 1044 1142
* share of line 1. 88 % 93 % 94 % 87 % 91 %
Persons in linked plants
3. Persons in ES 1138 1161 908 875 929
* share of line 1. 78 % 80 % 77 % 78 % 81 %
4. Persons in BR 1124 1101 904 820 924
* share of line 2. 90 % 86 % 85 % 82 % 86 %
Plants, 000s 1988 1990 1992 1994 1996 1998
5. Plants in ES 98.5 106.3 92.4 92.3 96.2
* share of line 6. 72 % 71 % 65 % 55 % 50 %
6. Plants in BR 137.4 150.1 142.5 168.4 193.5 204.7
Linked plants, 000s
7. Plants in ES & BR 92.70 97.73 83.82 87.34 91.86
* share of line 5. 94 % 92 % 91 % 95 % 96 %
* share of line 6. 67 % 66 % 59 % 51 % 47 %
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Table 6: Matching of workersand plantsin the analysis of flows,
business sector, linking PESF and FSS

Persons, 000s 1994 1995 1996

1. Persons in PESF 721 748 774

2. Persons in FSS 646 728 778
* share of line 1. 90 % 97 % 100 %

Persons in linked plants

3. Persons in PESF 520.0 608.5 654.3
* share of line 1. 72 % 81 % 84 %

4. Persons in FSS 587 637 681
* share of line 2. 91 % 88 % 88 %

Note: Finance and transportation sedors are excluded. FSSisfirm-level data

Table7: Matching of workersand plantsin the analysis of flows,
manufacturing sector, linking PESF and RDS

Persons, 000s 1994 1995 1996

1. Persons in PESF 348 356 362

2. Persons in RDS 232 258 181
* share of line 1. 67 % 72 % 50 %

Persons in linked plants

3. Persons in PESF 246 257 255
* share of line 1. 71 % 72 % 70 %

4. Persons in RDS 263 283 205
* share of line 2. 113 % 110 % 113 %

Note: Row 2 includes only personsin plants of manufaduring firmsin RDS.
Row 4 includes personsin al firmsin RDS that have & least one plant in PESF.
This comprises personrel in servicefirmsin case they have manufaduring dants appearingin PESF.
RDS isfirm-level data
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