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Abstract
We use a rich personnel data set from a Russianfbr the years 1997 to 2002 to
analyze how the financial crisis in 1998 and theulttng change in external labor
market conditions affect the wages and the weltdrevorkers inside a firm. We
provide evidence that large shocks to external it@mnd affect the firm’s personnel
policies, and show that the burden of the shockas evenly spread across the
workforce. The firm takes advantage of a high-indlaary environment and of a fall
in workers’ outside options after the financials@iand cuts real wages. Earnings are
curbed most for those who earned the highest regds|ting in a strong compression
of real wages. The fact that real wages and reabpensation levels never recovered
to pre-crisis levels even though the firm’s finat@ituation was better in 2002 than
before the crisis and the differential treatmenémiployee groups within the firm can
be taken as evidence that market forces strondlyeimce the wage policies of our
firm.
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1. Introduction

Observing how a firm adjusts its personnel policiresesponse to a large shock can
yield vital insights about the nature of adjustmpnicesses in labor markets. We
analyze a rich personnel data set from a Rusgianféir a period (1997 to 2002) that
spans the Russian financial crisis in 1998, in otdeshed light on crucial, but largely
unresolved questions about the functioning of labarkets in general. For example,
do firms adapt their wage policy to changes in tabarket conditions? And if so, are
all workers affected in the same way, or are incemibworkers shielded from
external labor market shocks as early theoreticatkwon internal labor markets

suggests (see Doeringer and Piore, 1971)?

In particular, we investigate how the firm adjustsges and other components
of pay in response to the crisis, and study howbtirelen of the crisis is spread across
the workforce. Such an analysis is important foteast two reasons: First, despite
some attempts in the literature to assess the obstsonomic crises on workers and
on households (see, for example, Fallon and L&@32), we know virtually nothing
of how these costs are distributed among employeéde firms during such dramatic
macroeconomic upheavals. Since our firm is in mactufing, the empirical analysis
of wages and employment gives us insights that massibly be generalized to
workers in the tradable sector of any developinguntty undergoing a

macroeconomic shock.Second, although several studies have explored/at

! Doeringer and Piore (1971, p. 2) argue that warkerjobs that are filled by promotion or transfer
from within are “shielded from the direct influenoé competitive forces in the external market”, but
that the internal and external labor markets armeoted at the ports of entry.

2 Fallon and Lucas (2002) assess the impact of dimhnrises on labor markets and household income
and record the different experiences of workerthantraded and non-traded sector during a financial
crisis and its aftermath in their sample of devilgpcountries. In these countries agriculture s th
main traded sector, while in Russia manufacturiseg belongs to this sector.



extent internal labor markets cushion incumbentkexs from external labor market
shocks (e.g., Baker et al., 1994, Lazear, 1999e&aand Oyer, 2004), it is still not
well understood how workers’ welfare is affected foyn performance over the
business cycle. The picture that emerges in theraalpliterature suggests (1) that
hiring wages track industry wages, but (2) thafed#nces in hiring wages are
persistent; indicating that market induced variaien marginal productivity are not

fully reflected in wages of incumbent workers.

The empirical literature has found it difficult $ar to establish a direct link
between shocks to (external) labor market conditemd changes of firm’s personnel
policies. This is because shocks have typicallynbsgall in most advanced Western
economies during the last decades, which makesfitult to identify a close link
between single shocks when firms adjust to accumtlashocks due to fixed
adjustment costs (Hamermesh and Pfann, 1996). fbnerehere is much insight to
be gained by assessing how firms react to largegenous macroeconomic shocks,
such as the financial crisis that occurred in Ru$si1998® This crisis had severe
consequences, leading to a substantial devaluatitile Ruble, a collapse of a large
part of the private banking sector, a surge iratidh and interest rates, and liquidity

problems, which adversely affected demand in treelganarket.

Our results show that these changes in economditomms strongly influence
the personnel policies of our firm. While employrhéegvels at the firm remained
rather stable, the firm, which was a high-wage fprior to 1998, makes use of the

high inflation that manifests during the finanataisis in order to extract rents from

% Large macroeconomic shocks are more frequentlgrobs in developing and emerging economies.
Other examples include the financial crises inL.@tmerica and Asia in the 1990s.



employee$. Real wages and real compensation fell substaniialthe aftermath of
the financial crisis in the firm. The downward agtjuent of earnings leads to
persistent welfare losses among employees sint¢evegges and real compensation
levels had not recovered to pre-crisis levels by2Z2@ven though the firm’s financial
situation was then better than before the crisies€é welfare losses were, however,
not spread evenly across all employees. In fachleyees at the top of the earnings
distribution tend to take the highest real wages catrelative terms, which is in part
driven by external labor market conditions thatitithe scope for cutting wages of
employees at the bottom end of the firm’s wageritistion. This results in a

tremendous compression of real wages.

The findings on real wage changes also contribwutihe literature on wage
rigidity. Our evidence suggests that intentionsn@intain real wage levels are weak:
although the firm is reluctant to cut nominal wagésdoes not refrain from
substantially cutting real wages, taking advantaige high-inflationary environment.
Furthermore, we also complement the existing liteeaon real wage rigidity since
we can — knowing the exact time period in which 1888 financial crisis in Russia
manifests — establish a direct link between thdaiioih shock and real wage

adjustments at the firm.

The remainder of the paper is organized as followlse next section

introduces the firm under study and gives a bregioant of how it fared during the

* A policy that relies on “price” rather than “quiyt adjustments in response to adverse shocks is
certainly typical for the Russian economy in edrgnsition (see Boeri and Terrell, 2002; Lehmann,
Wadsworth and Acquisti, 1999; Earle and Sabirian@@82).

® Our findings also indicate that employees withgléenure have lower nominal wage growth, but face
fewer wage arrears. Wage arrears in the reportéddoare, however, so small that they can have only
a negligible impact on the wage policies of oumfiDohmen, Lehmann and Schaffer (2008) show that
in 1998, the only year when employees in the fixpegzienced some wage arrears, median arrears
amounted to one tenth of monthly 1997 wages whidiam wage arrears in the Russian labor market
at large reached about two monthly 1997 wages. igecaf their insignificance wage arrears they are
not analyzed in this paper.



financial crisis and in its aftermath, while senti® describes the personnel data set.
Section 4 presents the main results of our analgeid establishes some robust
evidence about the evolution of wages and totalpssation in the firm over the
period that encompasses the financial crisis. \We show to what extent local labor
market conditions have an impact on the evolutibwages and total compensation.

A final section concludes.

2. The firm and the financial crisis

The particular firm, for which we have data, isdted in a provincial city in
Russia and operates in the sector “machine buildimtymetal works.” After having
converted production lines from Soviet times “nganhe hundred percent”, according
to the director general of the firm (CE®QIX produces well equipment for gas and oil
production and smith-press equipment. More thaetgipercent of its production is
destined for the Russian market. It has locally}campetitors, but nationally it has to
compete with more than 5 firms, among them impertesm the European Union.
The firm was founded in the early fifties of thetlaentury and privatized in 1992. A
decade later, in 2002, more than half of the shame® owned by managers and
workers, about twenty percent by former employess$ rmughly a quarter by other
Russian entities. While there is collective bargajrat this firm on paper, trade union
representatives have virtually no influence on wangdicy, and wages are set

unilaterally by top managemehReal output, capacity utilization and profits weik

® Source: Interview with the director general of fine in the spring of 2002.

" From published annual financial statements we latgav that employees with shares have no voting
rights and that the CEO and a few leading managave a large enough chunk of voting shares to
dominate all aspects of firm decision making, idahg wage and employment policies. There is also
the possibility that large dividend payments, peida subset of employees and varying over time,
could cause differential wage payments across tbekfarce. However, from the same published

statements of the firm we can infer that annualddind payments to employees are miniscule relative
to annual total compensation. In essence, copaavernance structures in this firm neither give



at a trough in 1998, recovered slightly in 1999 #reh took off dramatically after the
year 2000.

How representative is this firm as far as the @etinachine building and
metal works” and Russian industry at large is came#? Many privatized large firms
in the sector and in Russian industry were shedthbgr while our firm slightly
increased its workforce over the reported perio@asde 1 demonstrates. The CEO is
considered one of the successful managers in Ruswiaistry as he early on in the
transition initiated the conversion of productisarh military hardware to equipment
serving the Russian oil industry. In our opinidmerefore, this firm is representative
of a numerically maybe small but economically intpat number of industrial firms
that have managed the transition to a market-basaadomy well.

In November 1997 and during 1998 the Russian ecgneas confronted with
two speculative attacks on the ruble. While thet@émBank of Russia was able to
successfully defend the ruble in the first episadédugust 1998 financial meltdown
occurred and on August 17, 1998 the Russian gowamhrdevalued the ruble,
defaulted on domestic debt, and declared a 90 mayatorium on payment to foreign
creditors®  The financial crisis had severe short-term consrges, leading to an
upsurge of inflation, a collapse of a large partthod private banking sector and a
virtual stop of economic activities for some week#er this period, however, rising
oil prices, a real depreciation of the ruble aridrge fall in real wages set the Russian
economy on a growth path, which is still ongoingneGnain reason why the collapse

of the private banking sector had little effecttbe real economy after the meltdown

employees some direct influence over the wagengeftiocess nor do they confound the levels and the
differentiation of wages.

8 For lucid discussions of the Russian financialtd@kn, see Chiodo and Owyang (2002) and Kharas
et al. (2001) and Summer’s and Williamson’s (20€dmments on the latter paper.



can be explained by the fact that private bankscpsgs played mainly in the stock
and bond markets and provided little lending capdaenterprises. In the run-up to
and during the crisis, probably only few firms suffid because of decreased access to
capital; however, firms did suffer because the aldack of liquidity in the economy
and a collapse in confidence of consumers and peoduinitiated a temporary
standstill in economic activity and a reductiorde@mand for the products of firms.

How was our particular firm affected by the finedcrisis? Leading up to the
crisis there was a sharp drop in oil prices. Theugrg drop in oil production affected
the demand for its oil equipment negatively. Iniadd, even before the fall in oil
prices the real appreciation of the ruble madéfficdlt for the firm to compete with
importers. From the interview with the firm’s ditec general it is clear that the
shortage of lending capital was less relevant fos firm than the drop in oil
production and the high real exchange rate of dider The devaluation of the ruble
on August 17, 1998 brought a brief respite to tidustry. This is also evident from
Figure 1, which shows both the profitability of diinm and the profitability of the
sector, in which the firm operates. According te tiirector general, the “[firm]
became competitive in terms of price”. Dramaticafiglling real wages, not
mentioned by the top manager, did certainly alsortpart, as we will see in what
follows. By the spring of 2002 (the time of thedntiew), this advancement in
competitiveness had evaporated, and EU firms har@ased their market share in the
market segment, in which the firm operates. Duthéhigh oil price demand for oil
drilling equipment has, however, remained strongictv explains why profits and
capacity utilization rates remained high at ounfieven after 1999.

Figure 2 compares average real monthly wages Ipaidur firm during the

period from 1997 to 2002 to real monthly wageshia lbcal labor market, the sector



our firm belongs to and to wages in the Russiameary. While wage trends in the
sector, region (oblast) and nationwide economysamglar, our firm pays initially
substantially higher wages. In the aftermath ofdhsis we see a precipitous fall of
the real wage in our firm, while real wages in ¢oenomy at large, the region and the
sector show a more moderate fall. In the yearsviotig the crisis average real wages
remain virtually unchanged in our firm but rise tonously for the three aggregates.
By 2003 the average real wage in the economy amddhtor exceed that in our firm.
It is noteworthy, though, that the average regiomabe remains below the firm’s

average wage even in 2003.

3. The personnel dataset
We created an electronic file based on records ftwpersonnel archive of the firm,
and constructed a year-end panel data set foretes Y1997 to 2002. We have records
of all employees who were employed at any timerduthis period, except for top
managers whose information is discarded for reasdnsonfidentiality. The data
contain information on individuals’ demographic @aeristics such as gender, age,
marital status and number of children, on theircadional attainment, retraining and
other skill enhancement activities before joinimg tfirm and during tenure at the
firm. We also know the exact date when each empl®yarted work at the firm. In
addition we also know whether someone worked faiktor part-time. For those who
separated from the firm we can distinguish betwestantary quit, transfer to another
firm, individual dismissal, group dismissal andnenent.

In Russian firms the workforce is often dividedoirive employee categories:
administration (i.e. management) which we label Aagers”; accounting and

financial specialists whom we label “accountantghgineering and technical



specialists (including programmers) whom we subsumdger the term “engineers”;
primary and auxiliary production workers, whom vabéel “production workers”; and
finally, service staff’

For the years 1997 to 2002 we have monthly wagesaged over the year,
and information on the three types of bonuses pmithe workforce: (1) a monthly
bonus amounting to a fixed percentage of the wéean extra annual bonus whose
level depends on “the results of the year” (i.&s thonus is a form of profit sharing);
(3) an annual bonus labeled “other bonus”. Whiledprction workers never receive a
monthly bonus, the bonus labeled “other bonus”ail pjo production workers only.
Wages are reported by the firm as the employeesage monthly wage in rubles for
the year (or fraction of the year, if not employled the full 12 months), with no
adjustment for inflation. The monthly bonus is ogdpd as a percentage of the
average monthly wage, and the corresponding rugled is recovered by applying
the percentage to the nominal monthly wage. Theradivo bonuses are reported in
nominal rubles. The inflation rate in Russia dgrithis period was irregular and
sometimes quite high - the price level more thanbtkd between the start of the
financial crisis in July 1998 and April 1999, andsn0-2% per month before and after
- and so some care is required to construct apiatepdeflators. Because nominal
average monthly wage and the nominal monthly b@mesverages for the year, they
are deflated into 1997 constant rubles using ama@neverage CPI, i.e., the average
price level for the year relative to the averageetevel in 1997. The other two

bonuses are paid around the end of the year, aridese are converted into 1997

19 Only production workers are subdivided into leyglemary production workers having eight and
auxiliary production workers having six levels.



constant rubles using the CPI price level for Deoenof the corresponding year, i.e.,

the December price level in that year relativeh®average 1997 price levél.

4. Results

Wage structure

Figure 3 plots kernel density estimates of the weadje distributions for different

employee categories in 1997. It is immediately obsi that there is substantial
heterogeneity in wages within employee categohteseover, real wage distributions
for different employee categories overlap, so thahy high paid production workers,
for example, earned at least as much as lower mpaigiagers. Service staff had the
lowest mean wages in 1997 followed, somewhat sirgly, by engineers, then

production workers and accountants. Managers hadijhest wages on average.
This ranking of employee group-specific wage disttions remains unchanged

throughout the observation period.

1 We have available monthly data on CPI inflatiofRumssia overall and in the oblast where the firm
is located. In this paper we work primarily wittonthly wages averaged over the year, and so we
compare average annual inflation rates in the blldk national rates. This comparison shows that
inflation (in percent) in the oblast is very sinita national inflation:

Russia  Oblast
1997 15.4 14.0
1998 38.1 38.7
1999 98.6 97.9
2000 20.8 20.4
2001 21.6 19.1
2002 16.0 14.5

These indices are based on average monthly pregslealculated using monthly inflation rates. Over
the entire period of 1997 to 2002, the cumulativeeep indices diverge by less than 3 percent.
Consequently, results using wages and bonusegseatbtsy the national CPI are virtually identical to
those using the oblast CPIl. We use the nationairCRhat follows.

10



Estimates from OLS regressions of log wages in 198Forted in Table 2,
show that service staff earn on average 52 petessithan production workers, while
the latter earn around 6 percent more than engngeestaff. Accountants and
managers earn approximately 50 and 95 percent thare production workers (see
column (1)). The estimated coefficients from thgraented Mincer wage regression
in column (1) also illustrate that workers with ¢@m tenure and more education
receive higher wages. Women earn significantly teest men, while marital status
and the number of children do not have a signiticaapact on wages. The mentioned
factors significantly determine the wage structim®ughout the observation period,
but the size of the effects is attenuated over.tiroe example, while employees with
university degree earned about 13 percent highgesvdahan employees with only
basic education (conditional on employee category997, their wage mark-up falls
to only 11 percent in 2002 (see Table Al in the émppx). It is also striking that
wage tenure profiles are much flatter in 2002 thmai997. In addition, the gender
wage gap is reduced between 1997 and 2002 frono A5 tpercent, and, with the
exception of managers, wage differences betweenlogeg categories have
diminished as well by 2002, an issue to which wtarrrelater. Columns (2) to (6)
show wage regressions for the different employéegcaies.

Quantile regressions (reported in Table A2 in thgpéndix) show that the
effect of tenure on wages is similar across theesmtage distribution in 1997. As far
as the impact of educational attainment is conckme see two results. Employees
with higher education (university graduates) hayesitive relative return throughout
the distribution, while for the other educationabyps the highest premia are in the
lowest deciles. The gender wage gap is substantaiyer in the lower half of the

distribution and especially attenuated in the 9d#itile. Relative to production

11



workers service staff encounter a growing “wageaftgh as one goes from lower to
higher deciles. It is noteworthy that engineersxéhe same as production workers if
they find themselves in the lower tail of the diition but earn less from the third
decile onwards. For accountants the “mark-up” greduction workers falls from 90
percent in the sLdecile to 20 percent in th& @lecile, while for managers the mark-up
falls from 185 percent in the®decile to 59 percent in thd"@ecile. The results of
quantile regressions for 20882though qualitatively in line with the results 897,
show attenuated differences in the impact of thevaldiscussed covariates on log
wages across the wage distribution. This is notprsing given the strong
compression of the wage distribution during thelistd period.

Real total compensation at our firm developed siryi] since the share of
wages, unsurprisingly, made up the lion share @il iacome in all years as Table 3
shows™ In the crisis year of 1998, the wage share rosadce than 90 percent of
total income and then declined to slightly morentkiaree quarters of total income in
2002. The shares of all bonus components fell endfisis year but then more than

recovered in the remaining years.

Nominal and real rigidity

The literature on wage rigidity has documented oceliiy evidence that managers

intentionally refrain from cutting nominal wages efBley, 1999). The resulting

2 These results are not shown here but are avaitabtequest from the authors.

3 The estimates of the quantile regressions ondt teal compensation are also very similar to the
results for the quantile wage regressions. Sewdiffdrence are, however, worth commenting on:
When bonus payments are added to wages, enginestaficand production workers have nearly the
same mark-ups over service staff in 1997. This eagence is, however, reversed in the year 2002.
The mark-ups of managers, on the other hand, agerlan both polar data points when total
compensation is estimated.

12



nominal rigidity is borne out in personnel datag(eBaker et al., 1994; Wilson, 1996
and 1999; Altonji and Devereux, 2000; Dohmen, 20@learly, nominal rigidity
brings about real rigidity when there is zero itifla. In fact, Fehr and Goette (2005)
provide evidence from personnel records showingribaninal rigidity even persists
in a low growth environment with very low inflatiorwhere it limits a firm’s
discretion to adjust real wages downwards. Thigcatds that motives for not cutting
wages are strong and important. However, it is ddsar that real rigidity would also
stem from strong intentions for preserving real esdg

An inspection of the data reveals that the firwemecuts nominal wages.
Real wages, however, fall markedly in the aftermaitithe financial crisis in 1998.
Figure 4 shows that real wages in the upper hathefrespective distribution fell
most, both in absolute and in relative terms, awbvered least in post crisis years.
As a result, kernel density estimates of the waggildutions in 2002, which are not
shown here , are to the left of the real wageritigions in 1997, for all employee
categories. The real wage distributions also seene wompressetf.
The same evolution can be observed for real mormiiypensation (measured as the
sum of real monthly wages and the monthly sharallaieal bonus payments for the

year).

11t is still controversial to what extent real waggre downward rigid. Card and Hyslop (1997) and
Bauer et al. (2003) provide evidence for real wagglity using administrative micro data on wages.
Baker et al. (1994) and Dohmen (2004) do not fivat teal wages are downward rigid in their analyses
of personnel data.

'3 Sources close to the firm’'s top management tolthasthe firm never contemplated to cut nominal
wages since such cuts might have resulted in eigdrehquit rates than the ones observed before the
crisis.

'8 Since we are interested in the wage policies ofiom, ideally we would like to deflate nominal
wages by a product-specific deflator, which we alasiot have. We do not use the national PPI
instead of the CPI for two reasons: first, onehef foci of the paper is the welfare of the firm's
employees, for whom real consumption wages aredllegant unit; second, the national PPI is based
on a basket of many industrial products, whosespmovements might or might not track the price
movements of the products of our firm.

13



Who bears the burden of the shock? Individual wagenobility

Even though average real wages fall, not all eng#syare affected by the crisis in the
same way. This becomes evident from Figure 5 wihldis the kernel density
estimate of the distribution function of real wagewth between 1997 and 2002.
These heterogeneous real wage growth rates cabstastial relative wage mobility
inside the firm as transition rates between questibf the wage distribution in 1997
(the origin state) and in 2002 (the destinatiote3taalculated for the balanced panel
of those who were continuously employed during émgire period, in Table 4
reveal'’ For example, only 35 percent of all employees fthmd themselves in the
third quintile of the wage distribution in 1997 ramm there in 2002, while 41 percent
move up in the wage distribution and 24 percenteraown. This pattern is observed
for all employment groups, but is particularly medkfor production worker®. The
transition patterns are also very similar albaghdly stronger for total compensation.
Thus, the firm substantially realigned real waged total compensation during the
inflationary period following the financial crisigspecially for the core group of the
firm, the production workers.

In order to assess whether particular charactesistystematically determine
relative wage growth, we regress the growth rateeaf wages between 1997 and
2002 on various individual characteristics and giaracteristics. We restrict the
sample to full-time employees who were continuoustyployed during the entire
observation period.

We perform this regression using three differerdcdjrations of the wage

growth equation. Specification (1) estimates wagevth as a function of a cubic in

Y"'Some scholars studying Russian labor markets ifirdtenalf of the 1990’s maintained that there was
substantial relative wage mobility in the econorhiagge (see, e.g. Commander et al., 1995).

18 Transition matrices showing wage and compensalymamics for different employee categories are
available from the authors on request.
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tenure and age, dummies for highest educationainatent, and demographic
dummies. This specification assumes that wage t¢raddes not depend on an
individual's position in the firm-level wage didtttion in 1997. The tenure-wage
growth profile looks as follows: tenure and wagevgih are inversely related up to
approximately 20 years, between 21 and 30 yeatsnoire wage growth remains flat
at roughly minus 22 percent and then turns sligiitye negative for longer-tenured
employeeg? On this measure, the firm seemed to favor thosgl@mes who have
been hired more recently. Holding other factorsstamt, female employees earn a
substantial premium if the results of model speaifon 1 are to be believed.

Specification (2) adds dummies for the employe@sitpn in the firm-level
wage distribution in 1997. This model might sti# bbo simplistic, since it assumes
that all employees were confronted with the samgeadistribution in 1997. As we
have seen, though, the locations and the spreatteeaflage distributions for the 5
employee categories were very different in 1997. ke account of this,
specification (3) adds controls for the locatiorthe employee category-specific wage
distribution and dummies for employee categoridse Tesults of specifications (2)
and (3) are similar, and we concentrate our disonssn the results of specification
(3).

The impact of tenure, while somewhat attenuatednames negative
throughout the tenure distribution. Secondary pmsifsnal and higher educational
attainment imply higher wage growth, while femahlapboyees experience smaller
wage growth than their male counterparts. Therla#sult, reversing the estimated

wage growth premium for female employees in speatibn (1), can be explained by

¥ The regression results are not shown here buladl@ifrom the authors on request.
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the fact that women find themselves in 1997 in eygé and wage segments that
exhibit the highest growth throughout the repogedod.

The coefficients on the decile dummies stronglyficonour contention that
employees positioned in 1997 in the lower decildstleeir respective wage
distribution experienced relative gains in the régb period. Location in the lower
four deciles implies stronger wage growth than floose employees who were
positioned in 1997 in the median decile. Thesetivglagains are monotonically
decreasing as we go from the bottom to tffe décile. In contrast, employees
positioned in 1997 in the highest four decileshafit wage distribution are confronted
with relative wage losses. Relative to productiasrkers, service staff and engineers
have wage gains over the period, while accountamtsmanagers have wage losses
albeit of a small order.

In Table 5 we relax the assumption that wage grasvéquiproportionate for
each quantile across all employee categories, stiichate wage growth regressions
for each employee category separately. The resbltsv clear differences in the
returns to the various deciles for the five emptyategories. In particular, the
relative returns for service staff show a much dargpread across the wage
distribution than for other employee categories.altdition, production workers
experience positive wage growth higher up in thegevalistribution than other
employees. Overall the result is, however, verargl@o matter what the employee
category: employees who find themselves in 199hénower part of their respective
wage distribution experience substantially highexger growth than those who are

located in the upper péft.

% The estimated effect of all of these determinantsthe growth of total compensation are very
similar, which is not surprising, given that théfelient bonus payments only account for a smaltesha
of total compensation.
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We use the sub-sample of those remaining in the ietween 1997 and 2002
in our wage growth regressions, which might raieeissue of sample selection bias.
If unobserved factors that influence workers’ decis to remain in the firm are
correlated with unobserved determinants of wagevtiroour results would be biased.
Furthermore, since, in the years 1997 to 1999, arsrirom the lowest and highest
wage deciles leave the firm more frequently thaheotworkers, the observed
compression of real wages might be caused predomwhynhy workers selecting
themselves out of the firm. In order to check tbbustness of our wage growth
results and to see that our story of relative wggms in the lower part of the
distribution is not mainly driven by selection, weoceed in two ways. We estimate
annual wage growth models, where selection shoaldebs of a problem, and we
estimate wage growth between 1997 and 2002 usiegiHd obit 11) models that try
to correct explicitly for self-selection.

The results of the annual real wage growth regpassi which are not
presented hefé are very much in line with the results of theresgions that span the
entire period. The covariates that have an impaavage growth between 1997 and
2002 also influence annual wage growth. What ise@sfly encouraging is the fact
that workers who found themselves in the lower ldsciof the origin wage
distributions have disproportional wage growth atsthe annual regressions, even if
this effect is somewhat attenuated.

The estimates of the Heckit models are presentéabie A3 in the Appendix.
The three specifications discussed above are edpticwith self-selection explicitly
modeled. A comparison of the factors determinirag& growth in the regressions

spanning the entire period and in the Heckit regioes finds the same signs and

% The results are available upon request from thieoast
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virtually always the same level of significance fibe coefficient estimates. The

coefficients on the deciles of both the firm-lewelge distribution and the employee
category specific wage distribution show hardly adiferences between the

previously discussed estimates and the Heckimas#is. So, our main result still

holds: controlling for other factors and contrajjifior selection, employees in the
lower (upper) part of the wage distribution expecee relative gains (losses) over the
reported period. It is, finally, also noteworthwatlihe selection term is insignificant in
the third specification, i.e., once we condition lonation in the employee category
specific wage distribution, unobserved factors heteing wage growth are not any

longer correlated with unobserved factors affectpayticipation.”

The relative wage gains of employees in the lowart pf the wage
distribution translate into falling wage inequalityat we analyze in detail elsewhere
(see Dohmen, Lehmann and Schaffer, 2009). Ginificomits and alternative
measures of inequality like general entropy indiaesroborate the decline in
inequality of wages and total compensation forehgre workforce

Wage and compensation inequality falls also witdiremployee categories in
the aftermath of the financial crisis. Howeverstprocess of wage and compensation
compression is not monotonic for all employee catieg. For example, inequality
fell to very low levels for service staff and maeegy in 2001, but rises again
thereafter. The compression in total compensat®riess pronounced than the

compression in wages, not least because the Gefficents of bonuses were far

2 The general entropy index can also be additiveloghposed into the within and between parts of
inequality. This decomposition reveals that inefualithin employee categories dominate overall
wage inequality in 1997, while in 2002 within anetlween group inequality are of roughly equal
magnitude.
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higher than the Gini coefficients of wages (see meh, Lehmann and Schaffer,

2009)%

Employment and Turnover

Table 1 shows that employment grew steadily fron823@mployees to 3221
employees from January 1997 until December 2008y thie exception of the post-
crisis year 1999. Yet, the composition of the worké hardly changed throughout the
period. There is a small increase in the share ak&rs compensated by negligible
falls in the shares of service staff, engineersaswbuntants, with managers retaining
the same share of 3.8 percent throughout.

Turnover rates, calculated as the sum of hiressaparations during a given
year normalized by the stock at the beginning efybar, were particularly large in
1997 and 1998 (see Table 6a). After the crisis flelyquite dramatically, in 2002
reaching less than half the level of 1997. Thisukecpattern holds for all employee
categories, but turnover was especially turbulentatcountants, production workers
and service staff and much more modest for engmgeataff throughout the period.
In addition, while there was a large turnover ofnagers in the crisis year, there are
few managers who enter or leave the firm after 1998

Is the large hiring that occurs before the crisgglacement hiring, i.e., did the
firm react to large separations by maintaining exicmally high recruitment levels?
To answer this question, we first plot monthly awils and outflows of employees in
Figure 6. The graph suggests that the inflow ofkems reacts to the outflow of
workers in previous months, i.e. that hiring cargédy be described as replacement

hiring. This is confirmed by the pattern of cortelas between contemporaneous and

% Bonuses contributed little to overall inequality fwo reasons. First, their shares were smaltivela
to the share of wages. Second, the rank correlatball bonus payments with the distribution dato
income were far weaker than the nearly perfect camkelation of wages
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lagged outflow and inflow rates: The correlatiotveen inflow in a particular month
and the outflow in the previous month is strongéstan ARIMA model, in which
contemporaneous inflow is regressed on contempousneutflow and two lags of
inflow and outflow, contemporaneous outflow is grsficant whereas lagged outflow
is highly significant (p-value<0.001) and the setdag of outflow is marginally
significant (p-value=0.1), while lagged valuesmifow are not significantly related to
contemporaneous inflow. The conjecture that sejpast trigger hiring is
corroborated by the fact that contemporaneous aggked inflow of employees is not
significantly related to contemporaneous outflonamARIMA model. VAR models
whose final specifications include two lags of awil and outflo¥* indicate that
outflow Granger causes inflow, but that inflow does Granger cause outflof.

The fall in turnover rates after the crisis yeall®®8 comes about because of
a fall in separatiomnd hiring rates (see Table 6a). The bulk of the separs (about
80 percent) throughout the period are voluntarytsquiherefore the fall in the
separation rate in the post-crisis year suggeatdlile financial crisis restrained many
employees from quitting. The firm’s employees semhave been continuously
confronted with a more limited array of outsideiops compared with the situation
before the crisig®

Additional evidence that lends support for the eotyre that workers’ outside

options worsened during the crisis comes from tuenatatistics in a sample of 37

% The results of a Granger causality test dependiadtyion two things, the set of variables included
the VAR model and the lag structure (see, e.g. @aand Newbold, 1992). The first issue does not
cause any problems here since we are confinedawdwables at any rate. To minimize the bias ef th
test, we start out with VAR models of*i@arder and test them down thus arriving dtdder VAR
models.

% We can establish Granger causality here and nisiatity per se, i.e. we find that outflows
singificantly lead inflows and not vice versa.

% Many workers in our firm saw these outside oppuities in the “suitcase trade”, travelling between
Russia and, e.g., China or Turkey and buying atithgecertain types of goods informally. Such
opportunities were severely reduced after the s;rigésulting in a dramatic fall of the number of
“suitcase traders” throughout Russia (Eder, Yakoaed Carkoglu, 2003).
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industrial firms located in the same city as oumff’ Table 6b reveals that the
turnover patterns in this regional sample are sintib those for the firm in the years
1998 to 2001. In particular, separation rates Bl similar percentages for all
employee categories, while the fall in inflows i®n@ pronounced for our firm than
for the regional sample. If we take the turnovee ras an indicator of local labor
market conditions, we can infer that outside opputtes have diminished in a
substantial fashion for all employee types compdeethe period before the crisis.
These diminished opportunities can also be seenthgy movements of the
unemployment rate in the given oblast. Being suttistlly lower in the pre-crisis
years 1995-1997 than the average rate in the RuBsideration, it shot up by roughly
five percentage points between 1998 and 1999, laerd showed a cumulative fall of
one percentage point in the years 2000 and 200lleWie local unemployment rate
was roughly six percentage points lower than thesikun average in 1998, it was two
percentage points higher in 2001. The describedisr@and relative magnitudes of the
unemployment rate as well as the presented turnpaéterns estimated from a
regional sample of industrial firms demonstratet tlogal labor market conditions
were decisively worse after the crisis year of 1888 did not recover as rapidly as in
the Russian Federation in genéfal.

In order to see what drives separation rates, stienate Cox proportional
hazard models in which we specify calendar timethas duration variable (cf.

Dohmen and Pfann, 2004) and assume the same lealaliard for all five employee

2" \We have a balanced panel of 37 firms that repteseghly 15 percent of industrial employment in
this city only for these four years. The data af éirm are included in this panel as we want to
estimate local labor marker turnover rates.
% The sample of firms is not representative in teofndevelopment of total employment in the region,
since we have a balanced panel. However, the dstimiaflow and outflow rates are indicative of
falling outside opportunities after the crisis.
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specific categories We employ two specifications, one without and omih
controls for the position in the employee categepgcific wage distribution. In order
to assess whether the determinants of the haz#&eddifier during years of high
turnover (1997-1999) and the period of low turno(@®00-2002), we also estimate
the Cox proportional hazard models separatelytfertivo sub-period®

Tenure plays a minor role as far as separatians the firm are concerned.
Employees with tenure up to two years and those twdne been with the firm
between 25 and 30 years have substantially lowearbarates than workers in the
reference category who are in theif"y@ar of employment at the firm; otherwise the
tenure hazard profiles are rather flat. It is alsteworthy that the highlighted tenure
effects are only significant in the first sub-pekidn this period of high turnover
educational attainment only weakly affects the satpen hazard, while between 2000
and 2002 employees with more than basic educatwa h higher propensity to leave
the firm than those employees with lowest educati@itainment, indicating that
external labor market options play a role in sefi@nadecisions. The very young and
those who have reached retirement age have a mgiclrtseparation rate than those
employees who are between 30 and 35 years of digeade hazard profiles are also
striking insofar as workers over the age of 45, tilt far from retirement, have a
substantially lower propensity to separate fromfitme than other age groups. Female
employees have higher separation rates than thee aounterparts, especially in the
period of high labor turnover. On the other hanmdplyees with children are more

reluctant to leave the firm. In both periods, segvstaff and engineers remain more

29 An extension of these models allows for employategory specific baseline hazards. The estimates
of such models, available on request, are virtudintical to the estimates of the presented maddels
the time invariant part of the Cox model. Also #s&imated secular patterns of the various baseline
hazards in the extended model are very similaracheother. We, therefore, stick to our simple
specifications of the Cox model.

% The results are available in tabular form on retue
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with the firm than production workers and accoutgaft When turnover is high,
hazard rates are highest for those employees bhaatie polar deciles, while in the
second period only persons in the lowest decilelzakigher propensity to leave. The
years leading up to the crisis, 1997 and 1998, th@wlargest turnover by far in the
firm. As a robustness check, we, therefore, repeathazard rates estimations for
these two years. The results, again not shownlhéravailable on request, are in line
with the results for the periods discussed aboviaraas the signs of the coefficients
are concerned and strengthened since some preyimssfnificant covariates gain
predictive power. In particular, the result thatrieers from the polar deciles of the
employee category specific wage distribution hawe highest hazard rates in the
period 1997 to 1999 comes through even strongeedime proportional hazards are
13 percentage points larger for the lowest decitk &percentage points larger for the
highest decile in the regression that is limitedthe years 1997 and 1998. In
summary, while most of the action took place irsthewo years, the presented results
that cover the period 1997 to 1999 seem to reflatk the factors driving separations

in our firm before and in the immediate aftermatithe crisis.

Extraction of rents and approaching the outside opbon

As we have seen, local labor market opportunitieens to have worsened

substantially after the crisis year of 1998. Thmfreacts to the falling threat point of
its employees and erodes their rents that had lkbwiltbefore the crisis, taking

advantage of high inflation which allows the firmlower real wages without having

to cut nominal wages. Table 7 shows that the lpagitive differences between mean

wages in the firm and mean wages in the sampl@adistrial firms located in the

3L In the years 2000 to 2002 there is only one manabe exits.
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same local labor market observed in the years 1891099 turned either negative
towards the end of the period or were tremendoustiyiced. The convergence of
average wages in the firm towards average wagékeinocal labor market started
after 1999 when employees’ rents peaked. The diiraof rents during the period of
real wage adjustment was quite relentless as aaosop of the entries for 1999 and
the entries for 2002 reveals.

If we link these relative wage movements to thernmfation that we provided
about local labor market conditions, it seems obsidhat local labor market
conditions are a key element in the wage policyheftop management of the firm.
This conjecture is confirmed by the CEO when askegttly about the determination
of wage levels. According to him, three dimensioase relevant for wage
determination: the characteristics of a worker,, ileer/his qualification, tenure,
seniority and work experience in general; labor ketconditions, in particular the
wage level in the region and the wage level ingbetor; and the price of the order in
whose production the employee is engaged.

In sum, given our evidence on the time patternsegional turnover, the
nature of hiring as replacement hiring, the regdiam@&employment rate, declining
relative wage gaps and the statement by the CEfeofirm, we are confident that
local labor market conditions are of paramount ingwe in the calculus of top
management when it comes to wage setting. It is alg conjecture that in this
Russian firm the causal effect runs from turnowewages and not vice versa. This
might seem counterintuitive as one would surmise tigh wages would cause a fall
in turnover. However, the efficiency wage modelst texplain the causal effect going
from wages to turnover (see, e.g., Salop, 1979earkedded in a mature capitalist

economy that finds itself in a steady state. Thediun labor market in the 1990s was
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clearly not in a steady state but in great turmaoih a tremendous amount of labor
reallocation taking place. The CEO of our firm paithe following picture of this

dramatic period when explaining the developmenvades in the firm: “Higher than

regional wages contributed to retaining and atimgdhighly qualified personnel after
difficult crisis years in the beginning of the 1%90when episodes of forced
downsizing due to the output decline took placdet,an 1995-1996, the firm started
to receive orders, production growth began, andethvas a need for qualified
personnel. Since economic improvement happenealatl the country, the only way
to retain and attract personnel was to pay highewadfter the 1998 crisis, it was
economically expedient to stabilize wages at tigioreal level.® In the final analysis

market forces work in the case of our Russian &nd that in a relentless fashion.

5. Conclusions
Having a rich personnel data set of one Russiamffir the years 1997 to 2002 at our
disposal, we can trace out the evolution of wagesal compensation and
employment in a period that included the finanagkis of 1998. The observed
evolution points to “price” rather than “quantitgtijustment within the firm during
the crisis as employment remained stable but reges and real compensation fell
substantially. Our evidence thus shows that then fidloes not refrain from
substantially cutting real wages, taking advantafge high-inflationary environment.
The downward adjustment of earnings leads to pergiswelfare losses
among employees since real wages and real compentatels had not recovered to
pre-crisis levels by 2002, even though the firmfamcial situation was then better

than before the crisis. The firm, which was a higge firm prior to 1998, makes use

32 Cited from the interview of April 2007.
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of the high inflation that manifests during andtle aftermath of the financial crisis

in order to extract rents from employees. Thesdanellosses were, however, not
spread evenly across all employees, since thedims earnings most for those who
earned the highest rents, which results in a trelmes compression of real wages.
Wage growth regressions spanning the years 19900@ show disproportionate

wage growth for those employees located in the $bvieur deciles of the wage

distribution in 1997 while employees positioned thre highest four deciles are

confronted with relative wage losses. Relativertmdpction workers, service staff and
engineers have wage gains over the period, whidewatants and managers have
small wage losses.

The firm was in a position to extract rents fromemployees because of a fall
in outside opportunities in the local labor mar&stevidenced by dramatically falling
separation rates after 1999. At the bottom encheffirm’s wage distribution there
are, however, few rents before the crisis andithe $eems to pay a wage close to the
opportunity cost for employees at that end of tisgridution throughout the reported
period.

Our analysis thus shows that the costs of thescas unevenly distributed
across the firm’s workforce and that the firm trtesshelter those workers whom it
values most from the fallout of the crisis. All afl, though, we take the differential
treatment of employee groups within the firm agence that market forces strongly

influence the wage policies of our firm.
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FIGURES
Figure 1
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Notes: The figure shows the percentage of profitative to sales for the firm and the average
percentage of profits to sales for the machinedngl and metal working sector.
Source: Rosstat, authors’ calculations.

Figure 2
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Notes: The figure shows average real monthly wagésousands of 1997 rubles for the firm, the
region in which the firm is located, the machinéding and metal working sector and the entire
Russian economy.

Source: Rosstat, authors’ calculations.
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Figure 3
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five employee categories in 1997 rubles, estimagidg a Gaussian kernel. The bandwidth is chosen

to minimize the mean integrated squared error utideassumption that data are Gaussian.

Source: Personnel records of the firm, national @flator from Rosstat, authors’ calculations.

Figure 4 Distribution of basic real wage in rubles all employees
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Figure 5
Real wage growth, 1997-2002
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Notes: The figure plots the smoothed density fumgiof the distribution of real wage growth between
1997 and 2002 for the all employees who stayed thigHirm during the entire period. Wages were
deflated using the national CPI The density funti®estimated using a Gaussian kernel. The
bandwidth is chosen to minimize the mean integratpehred error under the assumption that the data

are Gaussian.
Source: Personnel records of the firm, CPI deflatmn Rosstat, authors’ calculations.

31



Figure 6

Monthly Inflow and Outflow of Employees
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Source: Personnel records of the firm, author€uations.
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TABLES

Table 1: Composition of Workforce (in %), 1997 to P02

Absolute

Service Production number of
Year staff Engineers workers Accountants Managers Total employees
1997 7.1 24.8 62.1 2.2 3.8 100 3032
1998 7.0 24.4 62.6 2.1 3.8 100 3081
1999 6.9 24.6 62.6 2.1 3.8 100 3077
2000 7.0 24.4 62.8 2.1 3.8 100 3110
2001 6.9 24.0 63.2 2.0 3.8 100 3175
2002 6.9 23.7 63.6 1.9 3.8 100 3221

Notes: The table shows the composition of the wardd in terms of the five employee categories in
percentages. The absolute number of employeesptagied in the rightmost column.
Source: Personnel records of the firm, authorgwdations
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Table 2: Determinants of wages, 1997

Dependent Variable: log(real wage) in 1997

Service
All employees staff Engineers  Production workers  Accountants Managers
1) 2) 3) (4) ©) (6)
Tenure in years 0.028*** 0.020 0.026* 0.030*** 0D2 0.007
[0.007] [0.028] [0.014] [0.010] [0.041] [0.026]
Tenure squared/100 in years-0.136** -0.269 -0.188 -0.119 -0.471 0.021
[0.067] [0.251] [0.134] [0.089] [0.481] [0.237]
Tenure cube /1000 in years 0.025 0.083 0.04 0.014 1710 -0.007
[0.016] [0.055] [0.033] [0.021] [0.152] [0.058]
Age in years 0.034 0.013 0.012 -0.005 -0.479 -0.588
[0.038] [0.176] [0.074] [0.049] [0.290] [0.424]
Age squared/100 in years -0.033 -0.009 -0.001 0.08 1.579* 1.541
[0.103] [0.469] [0.198] [0.133] [0.819] [1.059]
Age cube /1000 in years -0.001 -0.001 -0.002 -0.01 -0.162** -0.131
[0.009] [0.041] [0.017] [0.012] [0.075] [0.087]
Basic professional 0.037 0.014 0.036
[0.029] [0.087] [0.033]
Secondary general 0.079** -0.027 0.076**
[0.028] [0.089] [0.032]
Secondary professional 0.097*** 0.028 -0.123 0.760* 0.615
[0.030] [0.104] [0.277] [0.036] [0.390]
Higher incomplete 0.164** -0.088 -0.065 0.180 1406 0.035
[0.069] [0.469] [0.284] [0.114] [0.559] [0.167]
Higher 0.122%* 0.187 -0.073 0.110 0.977* -0.042
[0.038] [0.273] [0.277] [0.069] [0.396] [0.053]
1 if female -0.319*** -0.236™* -0.155*** -0.428*** 0.584** -0.044
[0.019] [0.071] [0.030] [0.027] [0.284] [0.060]
1 if single 0.021 0.476 -0.038 0.074 0.109
[0.070] [0.467] [0.167] [0.093] [0.236]
1 if divorced or widowed -0.009 0.014 -0.081 -0.005 0.004 -0.056
[0.035] [0.093] [0.074] [0.050] [0.132] [0.071]
1if1 child -0.011 0.434 -0.064 0.035 0.078 0.418
[0.053] [0.507] [0.086] [0.071] [0.207] [0.253]
1 if more than 1 child 0.042 0.487 -0.055 0.080 50.0 0.444*
[0.057] [0.498] [0.096] [0.076] [0.236] [0.254]
Service staff -0.731%**
[0.034]
Engineers -0.064**
[0.030]
Accountants 0.401***
[0.060]
Managers 0.662***
[0.051]
Constant -0.622 -1.281 -0.015 -0.252 3.422 7.886
[0.456] [2.150] [0.924] [0.583] [3.383] [5.539]
Observations 3040 213 790 1838 76 123
R-squared 0.35 0.1 0.06 0.24 0.49 0.16
OLS Estimates. Standard errors in brackets *diganit  at 10%; ** sign. at 5%*** sign. at 1%.
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Table 3 Distribution of components of average reahonthly compensation

Year Monthly ~ Monthly  Extra Other Average

Wage Bonus Bonus Bonus monthly

compensation

1997 0.830 0.080 0.051 0.039 1.635
1998 0.916 0.059 0.000 0.025 1.559
1999 0.870 0.066 0.043 0.021 1.131
2000 0.854 0.066 0.042 0.038 1.165
2001 0.797 0.081 0.098 0.025 1.315
2002 0.776 0.095 0.088 0.041 1.395

Notes: Whole initial sample. Monthly bonus is aefixpercentage of the wage, which is not paid out to
workers. Extra bonus is a premium paid out to mpyees, which depends on the results of the year.
Other bonus is paid out to workers only, for spleeffort and overtime. Monthly wage and monthly
bonus are deflated into 1997 constant rubles wmingnnual average CPI, extra bonus and other bonus
are converted into 1997 constant rubles using tlep@ice level for December of the corresponding
year. Average monthly compensation is given in sama of 1997 rubles.

Table 4: Transition probabilities between quintilesof real wages in 1997 and 2002
(in %); all continuous employees

Quintile in real wage distribution (2002)

_ 1 2 3 4 5 N (1997)
S 1| 5780 3047 850 139 166 361
2~ 2| 285 3435 25 1028 187 428
223 3| 481 1924 3487 3527 581 499
£9~ 4| 073 513 1296 4939 3178 409
@S 5| 0 049 462 2238 7251 411

Source: Personnel records of the firm, authakwations.
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Table 5: Real wage growth 1997-2002 by employee category

Production
Service staff Engineers workers Accountants Managers
1) (2 3 4) ©)
Tenure in years -0.143** 0.013 -0.027** -0.239 -0.025
[0.069] [0.011] [0.013] [0.157] [0.024]
Tenure squared/100 in years 0.982* -0.082 0.141* 1.683 0.093
[0.553] [0.066] [0.075] [1.089] [0.142]
Tenure cube /1000 in years -0.209 0.015 -0.019 -0.335 -0.008
[0.134] [0.012] [0.013] [0.231] [0.025]
Age in years -0.234 -0.02 0.046 -0.532 0.914*
[0.148] [0.033] [0.055] [1.170] [0.468]
Age squared/100 in years 0.55 0.042 -0.103 1.08 -1.978*
[0.348] [0.076] [0.132] [2.834] [1.029]
Age cube /1000 in years -0.042 -0.003 0.007 -0.071 0.141*
[0.027] [0.006] [0.010] [0.225] [0.075]
Basic professional 0.058 -0.460*** -0.018
[0.050] [0.146] [0.023]
Secondary general 0.004 -0.001
[0.052] [0.019]
Secondary professional 0.057 -0.012 0.028 0.172 -0.066
[0.063] [0.026] [0.024] [0.447] [0.068]
Higher incomplete -0.029 0.053 -0.011
[0.235] [0.103] [0.813]
Higher 0.125 -0.005 -0.039 0.337 -0.025
[0.163] [0.026] [0.047] [0.483] [0.068]
1 if female -0.036 0.006 -0.111 % -0.29 -0.015
[0.041] [0.011] [0.021] [0.427] [0.028]
1if single -0.247 0.031 0.139
[0.230] [0.075] [0.087]
1 if divorced or widowed -0.101* -0.016 -0.025 -0.441** 0.002
[0.056] [0.029] [0.026] [0.192] [0.028]
1if 1 child -0.066 -0.028 0.232%** 0.067 -0.013
[0.051] [0.035] [0.073] [0.166] [0.020]
1 if more than 1 child -0.012 0.219***
[0.039] [0.074]
Position in employee category
specific wage distribution:
1st decile 0.617** 0.403*** 0.674*** 0.466 0.419%**
[0.085] [0.022] [0.032] [0.294] [0.041]
2nd decile 0.287*** 0.213*** 0.270*** 0.264 0.278***
[0.080] [0.022] [0.029] [0.275] [0.047]
3rd decile -0.037 0.161*** 0.202%** -0.003 0.254***
[0.082] [0.022] [0.034] [0.363] [0.043]
4th decile 0.259*** 0.085*** 0.137*** 0.052 0.103**
[0.088] [0.022] [0.030] [0.286] [0.043]
6th decile -0.083 -0.087*** 0.086** 0.107 -0.147%*
[0.083] [0.023] [0.035] [0.310] [0.045]
7th decile -0.314%** -0.140%** -0.033 -0.175 -0.116***
[0.084] [0.022] [0.031] [0.262] [0.043]
8th decile -0.550*** -0.186*** -0.162*** -0.043 -0.123%**
[0.085] [0.023] [0.034] [0.344] [0.039]
9th decile -0.621*** -0.189*** -0.086*** 0.042 -0.158***
[0.084] [0.022] [0.030] [0.274] [0.050]
10th decile -0.761*** -0.287*** -0.24 1% -0.096 -0.268***
[0.084] [0.023] [0.032] [0.295] [0.044]
Constant 4.054* 0.224 -1.018 8.929 -14.044**
[2.070] [0.438] [0.733] [16.054] [7.005]
Observations 151 611 934 36 92
R-squared 0.83 0.75 0.53 0.69 0.9
Standard errors in brackets 36

* significant at 10%; ** significant at 5%; *** significant at 1%



Table 6a: Hiring and Separation Rates (in %), 1992002

Production
Service staff Engineers workers Accountants Managers All Employment
Year In Out Total In Out Total In Out Total In Out Total In Out Total In Out Total
1997 13.7 142 278 7.87.8 155 16.4 15.2 315 19.1 235 426 10.8 93@.7 139 13.2 271
1998 13.3 13.3 26.5 6.35.8 12.1 18.0 16.1 341 20.0 23.1 431 16.1 1295 14.7 13.5 282
1999 7.6 5.7 133 5.349 103 11.8 11.8 23.7 11.1 143 254 43 437 8 96 95 191
2000 93 74 16.7 6.45.7 121 10.7 7.6 183 82 00 8.2 35 00 35 92 6.7 159
2001 7.8 6.8 146 5.75.1 10.8 115 74 19.0 13.6 19.7 333 50 177 6. 96 65 162
2002 54 36 9.0 293.0 59 87 7.8 16.5 8.1 9.7 17.7 00 00 00 6.7 6.1 128

Source: Personnel records of the firm, authorgutations; In=hiring rate; Out=separation ratetalsturnover rate.

Table 6b: Hiring and Separation and Turnover Rateqin %) in sample of industrial firms in the region - 1998-2001

Production
Service staff Engineers workers Accountants Managers All Employment
Year In Out Total In  Out Total In  Out Total In  Out Total In  Out Total In Out Total
1998 9.2 216 30.8 10.8 13.0 23.8 11.3 128 24131 44 75 21 54 75 10.9 12.@35
1999 13.2 155 28.7 86 7.5 16.1 131 131 26241 39 8.0 36 42 176 115 11.22.7
2000 10.1 134 235 83 93 176 131 10.1 23247 45 9.2 26 01 27 11.2 9.821.0
2001 7.2 10.1 17.3 9.1 53 144 109 82 191 8 11.2 3.0 1.7 14 31 10.2 75177

Source: CERT Regional Data Base, authors’ calanatiIn=hiring rate; Out=separation rate; Total=turrorate.
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Table 7: Differences between average wages in firemd average wages in sample of
industrial firms in the region in 1997 rubles: 19982002

Year Service Engineers Workers Accountants Managers
workers

1998 100 133 379 792 1468

1999 346 391 803 805 1898

2000 123 -28 261 223 1056

2001 81 -82 195 279 805

2002 -61 -24 119 150 551

Source: Personnel records of the firm and CERT é&egiData Base, authors’ calculations.



Appendix
Table Al: Determinants of wages, 2002
Dependent Variable: log(real wage) in 2002

Production
All employees Service staff Engineers  workers Accountants Managers
1) ) 3 (@) 5) (6)
Tenure in years 0.010** 0.04 0.035*** 0.003 0.027 .0@
[0.004] [0.026] [0.009] [0.006] [0.028] [0.013]
Tenure squared/100 in years -0.039 -0.534* -0.174%** 0.008 -0.184 -0.049
[0.033] [0.287] [0.063] [0.043] [0.261] [0.081]
Tenure cube /1000 in years 0.008 0.158* 0.027** 00.0 0.045 0.015
[0.007] [0.087] [0.013] [0.009] [0.069] [0.015]
Age in years 0.1171%** 0.067 -0.100** 0.142%* -0.@7** 0.935***
[0.022] [0.084] [0.044] [0.028] [0.232] [0.196]
Age squared/100 in years -0.248*** -0.183 0.245**  0.319*** 1.781%* -1.935***
[0.054] [0.207] [0.108] [0.070] [0.597] [0.447]
Age cube /1000 in years 0.018*** 0.015 -0.019** D4o** -0.152%** 0.132%**
[0.004] [0.017] [0.009] [0.006] [0.050] [0.034]
Basic professional 0.056*** 0.094 -0.406 0.033
[0.018] [0.059] [0.259] [0.020]
Secondary general 0.056*** 0.062 0.041**
[0.017] [0.060] [0.019]
Secondary professional 0.087*** 0.085 -0.011 0.073* 0.711* -0.024
[0.019] [0.070] [0.046] [0.022] [0.301] [0.062]
Higher incomplete 0.096** 0.34 0.044 1.152%**
[0.045] [0.305] [0.080] [0.422]
Higher 0.107*** 0.271 0.026 0.066* 0.984+* 0.002
[0.023] [0.218] [0.046] [0.038] [0.304] [0.061]
1 if female -0.170*** -0.152%** -0.082*** -0.228*** 0.292 0.004
[0.012] [0.049] [0.018] [0.016] [0.204] [0.019]
1 if single -0.032 -0.165 0.063 -0.073 0.153
[0.039] [0.307] [0.088] [0.050] [0.215]
1 if divorced or widowed -0.072%** 0.011 -0.059 0B5*** -0.23 -0.017
[0.020] [0.063] [0.051] [0.026] [0.144] [0.024]
1if 1 child 0.015 -0.379 0.023 0.017 0.563* -0.044
[0.034] [0.330] [0.052] [0.045] [0.324] [0.062]
1 if more than 1 child 0.027 -0.388 0.084 0.014 685 -0.032
[0.037] [0.325] [0.061] [0.049] [0.331] [0.063]
Service staff -0.516%***
[0.021]
Engineers -0.014
[0.018]
Accountants 0.152%**
[0.040]
Managers 0.679***
[0.032]
Constant -1.655*** -0.953 1.170%** -2.032%** 6.433*  -14.020***
[0.269] [1.094] [0.568] [0.339] [2.807] [2.822]
Observations 3104 213 781 1929 64 117
R-squared 0.42 0.21 0.1 0.24 0.56 0.47

OLS Estimates. Standard errors in brackets
* significant at 10%; ** significant at 5%; *** sigificant at 1%



Table A2: Quantile wage regressions

10th percentile

20th percentile

30th percentile

Dependent variable: log(real wage) in 1997

40th percentile

50th percentile

60th percentile

70th percentile

80th percentile

90th percentile

Tenure in years 0.026 0.016 0.022* 0.025% 0.031%+ 0.031%** 0.029%+ 0.024*+* 0.024%+
[0.016] [0.015] [0.012] [0.011] [0.010] [0.007] [0.008] [0.006] [0.007]
Tenure squared/100 in years -0.072 -0.003 -0.088 -0.114 -0.154* -0.169%+ -0.186* -0.139% -0.121*
[0.135] [0.133] [0.108] [0.096] [0.086] [0.063] [0.075] [0.055] [0.063]
Tenure cube /1000 in years 0.01 -0.003 0.016 0.022 0.027 0.030%* 0.037** 0.026** 0.018
[0.029] [0.032] [0.026] [0.023] [0.020] [0.015] [0.018] [0.013] [0.016]
Age in years 0.075 0.003 0.002 0.021 0.034 0.054 0.071 0.04 -0.006
[0.082] [0.072] [0.061] [0.055] [0.050] [0.037] [0.045] [0.033] [0.039]
Age squared/100 in years -0.136 0.048 0.055 0.014 -0.031 -0.077 -0.119 -0.051 0.064
[0.223] [0.195] [0.165] [0.149] [0.134] [0.100] [0.120] [0.089] [0.104]
Age cube /1000 in years 0.008 -0.008 -0.009 -0.006 -0.001 0.003 0.006 0.001 -0.008
[0.019] [0.017] [0.014] [0.013] [0.012] [0.009] [0.010] [0.008] [0.009]
Basic professional 0.077 0.092 0.03 0.026 0.02 0.01 0.04 0.027 0.016
[0.066] [0.058] [0.048] [0.042] [0.038] [0.028] [0.032] [0.023] [0.025]
Secondary general 0.203%+ 0.08 0.102** 0.063 0.061* 0.028 0.038 0.066%** 0.050%*
[0.064] [0.055] [0.046] [0.040] [0.036] [0.027] [0.031] [0.022] [0.024]
Secondary professional 0.266%* 0.197%* 0.108** 0.067 0.056 0.038 0.036 0.037 0.04
[0.069] [0.060] [0.049] [0.044] [0.039] [0.029] [0.034] [0.024] [0.026]
Higher incomplete 0.354** 0.191 0.176 0.118 0.135 0.089 0.099 0.130% 0.103*
[0.140] [0.132] [0.112] [0.099] [0.088] [0.065] [0.075] [0.052] [0.054]
Higher 0.151* 0.127* 0.084 0.106* 0.128%+ 0.117%* 0.129%+ 0.116%* 0.093%*
[0.086] [0.075] [0.062] [0.055] [0.049] [0.036] [0.042] [0.029] [0.031]
1 if female -0.366** -0.360%+ -0.355** -0.401 %+ -0.369% -0.335%+ -0.277%* -0.223%+ -0.126%*
[0.047] [0.039] [0.031] [0.027] [0.024] [0.018] [0.021] [0.015] [0.016]
1if single -0.087 -0.008 -0.079 0.014 0.014 0.115* 0.1 0.036 0.106*
[0.153] [0.136] [0.113] [0.100] [0.090] [0.067] [0.078] [0.056] [0.061]
1 if divorced or widowed 0.097 0.052 0.025 -0.003 -0.036 -0.03 -0.06 -0.065** -0.046
[0.081] [0.069] [0.058] [0.051] [0.046] [0.034] [0.039] [0.028] [0.029]
1if 1 child -0.078 0.023 -0.032 0 0 -0.009 -0.01 -0.035 0.015
[0.119] [0.105] [0.087] [0.077] [0.069] [0.051] [0.059] [0.043] [0.046]
1 if more than 1 child 0.002 0.137 0.046 0.056 0.07 0.046 0.017 -0.044 -0.002
[0.127] [0.113] [0.093] [0.082] [0.074] [0.055] [0.063] [0.046] [0.049]
Service staff -0.596** -0.679%+ -0.760%* -0.812%+ -0.803%* -0.758%+ -0.783%* -0.785%+ -0.803%*
[0.077] [0.066] [0.055] [0.049] [0.044] [0.032] [0.038] [0.026] [0.029]
Engineers 0.079 -0.025 -0.087* -0.085** -0.100%+* -0.110%+ -0.138%* -0.159%+ -0.159%*
[0.069] [0.059] [0.048] [0.043] [0.038] [0.028] [0.033] [0.023] [0.025]
Accountants 0.644%+ 0.492%% 0.498%+ 0.459%+ 0.406%* 0.349%+ 0.271%% 0.188%** 0.05
[0.140] [0.121] [0.099] [0.088] [0.078] [0.056] [0.065] [0.044] [0.050]
Managers 1.046%+ 0.845%+* 0.726%* 0.602%* 0.595%+ 0.541 %% 0.528%+ 0.513%* 0.464%+
[0.110] [0.098] [0.082] [0.073] [0.065] [0.048] [0.056] [0.040] [0.042]
Constant -1.895* -0.679 -0.375 -0.504 -0.526 -0.672 -0.76 -0.196 0.452
[0.964] [0.844] [0.724] [0.655] [0.589] [0.440] [0.528] [0.392] [0.461]
Observations 3040 3040 3040 3040 3040 3040 3040 3040 3040

Quan[l e regression estimates. Standard errors in brackets

* significant at 10%; ** significant at 5%; *** significant at 1%
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Table A.3 Wage Growth Regressions — Heckit model

Real Wage Growth Selection Equation Real Wage Growielection Equation Real Wage Growth Selectionaiqn
Tenure in years -0.053*** -0.005 -0.009*
[0.007] [0.005] [0.005]
Tenure squared/100 in years 0.347*** 0.051 0.07
[0.064] [0.042] [0.045]
Tenure cube /1000 in years -0.064*** -0.009 -@201
[0.015] [0.010] [0.010]
Age in years -0.003 0.03 0.004
[0.042] [0.028] [0.027]
Age squared/100 in years 0.011 -0.099 -0.015
[0.113] [0.076] [0.073]
Age cube /1000 in years -0.001 0.01 0.001
[0.010] [0.007] [0.006]
Basic professional -0.124%*** -0.452%** 0.017 -0.45% 0.003 -0.449%**
[0.031] [0.082] [0.020] [0.085] [0.022] [0.086]
Secondary general -0.015 -0.063 0.02 0.009 0.012 0120.
[0.027] [0.077] [0.017] [0.082] [0.016] [0.082]
Secondary professional 0.050** -0.194** 0.114*** 3BT 0.041** -0.355%**
[0.026] [0.077] [0.016] [0.088] [0.021] [0.090]
Higher incomplete 0.09 -0.139 0.123*** -0.312 0.063 -0.245
[0.064] [0.183] [0.040] [0.205] [0.040] [0.207]
Higher 0.080*** -0.075 0.138*** -0.398*** 0.056** -0.327**
[0.028] [0.093] [0.017] [0.111] [0.024] [0.113]
1 if female 0.008 -0.166*** -0.024* -0.547*** -0.63* -0.533***
[0.018] [0.054] [0.012] [0.058] [0.015] [0.059]
1if single -0.058 -0.035 -0.047 0.133 -0.052 0.114
[0.082] [0.202] [0.054] [0.213] [0.052] [0.212]
1 if divorced or widowed 0.071* 0.444%+* -0.056*** 0.528*** -0.051** 0.496**+*
[0.032] [0.100] [0.020] [0.108] [0.020] [0.109]
1if1 child 0.261*** 0.596*** 0.004 0.655*+* 0.045 0.646*+*
[0.064] [0.156] [0.043] [0.165] [0.044] [0.165]
1 if more than 1 child 0.252%* 0.800*** 0.001 0.9+ 0.045 0.879**
[0.067] [0.165] [0.045] [0.277] [0.047] [0.176]
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Position in firm-level wage distribution:
1st decile

2nd decile
3rd decile
4th decile
6th decile
7th decile
8th decile
9th decile

10th decile

Position in employee category specific
wage distribution:

1st decile

2nd decile

3rd decile

4th decile

6th decile

7th decile

8th decile

9th decile

-1.302%+
[0.098]
-0.626*+
[0.088]
-0.301%+
[0.081]
-0.087
[0.078]
0.327%%
[0.074]
0.258%+*
[0.085]
0.384%+*
[0.078]
0.367%*
[0.078]
0.381%**
[0.081]

0.670%*
[0.026]
0.267%+
[0.023]
0.080%**
[0.023]

-0.005
[0.023]
-0.160%+
[0.021]
-0.165++
[0.024]
-0.257%+
[0.023]
-0.245%+
[0.023]
-0.345++
[0.024]

-0.346%*
[0.116]
-0.001
[0.113]
-0.057
[0.109]

-0.028
[0.108]
0.250%
[0.103]
0.270%
[0.120]
-0.027
[0.111]
0.004
[0.115]

-0.386%*

[0.122]

0.569%**
[0.024]
0.291 %+
[0.022]
0.158%**
[0.021]
0.118%*
[0.022]
-0.057%
[0.022]
-0.113%+
[0.020]
-0.204%+
[0.020]
-0.234%*
[0.022]

-0.394%
[0.133]
-0.08
[0.114]
-0.129
[0.114]
-0.108
[0.115]
0.242%
[0.109]
0.307**
[0.120]
-0.014
[0.113]
0.087
[0.113]
-0.305*
[0.122]
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10th decile
Service staff
Engineers
Accountants
Managers
tenl
ten2
ten3
tend
ten5
ten6
ten7
ten8
ten9
ten10_
tenl5
ten20_
ten25_

ten30_

0.712%%
[0.078]
0.218%+
[0.072]
0.045
[0.105]
0.086
[0.115]
-0.490%*
[0.076]
-0.631++
[0.081]
-0.566++
[0.079]
-0.932%%
[0.092]
-0.961 %+
[0.114]
-1.153%+
[0.104]
-0.825++
[0.123]
-0.896**
[0.129]
-0.678%
[0.168]
-0.798%+
[0.101]
-0.865*+
[0.105]
-0.732%%
[0.116]
-0.768%+
[0.147]
-0.789*

0.329%+
[0.109]
1.016%+
[0.092]
0.274*
[0.161]
1.020%%
[0.158]
-0.757%
[0.100]
-0.994 %+
[0.101]
-0.660%+
[0.095]
-1.195%x
[0.112]
-1.319%+
[0.149]
-1.407%+
[0.127]
-0.789%+
[0.145]
-0.969*+
[0.162]
-0.734%%
[0.206]
-0.763%+
[0.115]
-0.761%+
[0.123]
-0.883%+
[0.140]
-0.706%+
[0.180]
0.091

-0.300%+
[0.022]
0.223%+

[0.019]
0.082%**
[0.027]
-0.124%+
[0.039]
-0.092%*
[0.029]

0.583%**
[0.103]
1.045%+
[0.091]
0.269
[0.169]
0.753%%*
[0.166]
-0.673%
[0.108]
-0.939%+
[0.114]
-0.615%+
[0.099]
-1.180%+
[0.118]
-1.258%x
[0.157]
1417w
[0.131]
-0.804%+
[0.151]
-0.905+
[0.171]
-0.618**
[0.219]
-0.709%+
[0.120]
-0.731%+
[0.126]
-0.816%*
[0.148]
-0.628%+
[0.188]
0.213
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ten35
old15
old20_
old25
old35_
old40_
old45_
old50_
old55
Constant
Lambda

Observations
Standard errors in brackets

* significant at 10%; ** significant at 5%; *** sigificant at 1%

-0.472
[0.494]
0.369%**
[0.011]
3103

[0.388]

-1.126%**

[0.435]
-0.271
[0.294]
-0.032
[0.088]
0
[0.065]
0.148*
[0.066]
0.182%+
[0.070]
0.310%*
[0.079]
0.285%+
[0.102]
-0.157
[0.143]

0.216

[0.189]

3103

-0.323
[0.327]

- 0.122%%
[0.021]

3103

[0.498]
-0.448
[0.518]
-0.790*
[0.394]
-0.093
[0.101]
-0.071
[0.083]
0.221%*
[0.087]
0.240%+
[0.086]
0.430%+
[0.093]
0.348%+
[0.123]
-0.415*
[0.177]
0.369*
[0.209]

3103

[0.518]
-0.479
[0.537]
-0.771*
[0.410]
-0.08
[0.104]
-0.061
[0.087]
0.240%*
[0.091]
0.228*
[0.089]
0.434%+
[0.095]
0.363%*
[0.128]
-0.408*
[0.180]
-0.204 0.301
[0.312] [0.213]
-0.033
[0.034]
3103 3103




