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Abstract

The first part of this paper examines short-terh lang-term salary flexibility in Latvia
using error correction model developed by ZasowhMdihovs (2005). The study evaluates
the extent of average gross salary flexibility baeges in productivity and deviations of job-
seeker ratio from the structural level over thaqueof first quarter of 2002 until third quarter
of 2013. The results show that real salaries pssseggnificant reaction to deviations from
long run equilibrium and adjust to changes in patigity and unemployment both in long
run and short term. The second part of the papeits salary dynamics particularly during
the recession, using micro data on gross salafilesliwidual workers from State Social
Insurance Agency of Latvia. Results indicate teatdles, higher paid individuals, mid-aged
workers, employees in utilities, transportation andstruction industries, and public sector
workers had the most flexible salaries. The papaclkides that joining euro area Latvia is
equipped with an effective asymmetric shock absgribhechanism.

Keywords: Salary, wage, labour costs, flexibility, elasgiciasymmetric shock
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1. Introduction
Only countries with high degree of similarity amtieigration should join a monetary union.

Before adapting one currency the countries shduédy have high degree of labour [1] and
capital [2] mobility between them, similar businegsles [3] and homogeneous preferences
[4]. Without these four parameters, which desctiteeOptimum Currency Area (OCA),
within the single currency region there would basiderable differences in unemployment
rates and inflation rates, economies would nothbe t effectively adjust to an asymmetric
shock (Mundell, 1961).

Latvia joined European Union (EU) in 2004 and sitieen has been trying to meet the
Maastricht criteria in order to join the Euro ZqiiZ). The ease of trade (eliminated
exchange rate risk, exchange rate related trapsaobsts, etc.) and even higher level of
integration with other countries within the EZ wdu¢ad to faster economic development
(Krugman & Venables, 1995).

However, joining a monetary union means givingapg with which the country can adjust
independently in case there is a shock to the engn@/ith flexible exchange rate one way
the country adjusts is trough money market: thénarge rate appreciating or depreciating.
Latvian lats have had a peg to the euro since a0@%efore that to the SDR since 1994
(Bank of Latvia, n.d.). Still, it had the optiondevalue or revalue. In 2013 Latvia met the
Maastricht criteria and adapted euro in 1st Janob®p14. Since this date, the monetary
policy is no longer a tool with which the countigncadjust to external shocks. Hence, other
tools have greater importance

According to Caporale, Ciferri, & Girardi (2011} terms of meeting the most important
OCA criteria, Latvia has done quite well. Sincpibed the EU the capital mobility has been
relatively high, partially due to EU free-trade prating legislation (Skribans, 2010).
Furthermore, business cycles for euro area andd_tdke a similar trend (Fadejeva &
Melihovs, 2008) as do the preferences, as Latvia &as actively participating in EU
institutions and Parliament decisions (MinistryFafreign Affairs of the Republic of Latvia,
n.d.). Meanwhile, similarity of business cycleapital mobility and homogeneous
preferences are more important in a longer term.

One of the other possibilities for the economydjust over a short term in case of
disequilibrium is trough flexible labour market, iwh can be characterised by low
government restrictions; no powerful, stagnant lahmions; flexible employment laws,
easily adapting firms and flexible wages (Rodg2@€)7). Artha & de Haan (2011) show how
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labour market flexibility relates to impact of fimaal crisis on output. They confirm that
more flexible labour market leads to smaller outpss.

In this paper we focus on the examination of safl@xibility, one of the main components of
labour market flexibility, where salary represethis monthly remuneration of an employee.
We determine the extent of average salary flexybifi Latvia during the period of first
guarter of 2002 until third quarter of 2013. Weoaldentify which age, gender and income
groups and workers in which industries and enyipes have experienced the sharpest
decline in their monthly salary during the finar@gsis of 2008/2009.

The first part of our research serves as an upaldtes existing flexibility assessment
conducted by the Bank of Latvia (Zasova &lMevs, 2005). The study prolongs time-series
analysed by the authors to include years of sttx@omic growth (2002-2004), boom
(2005-2007), recession (2008-2010) and subsegeeavery and stabilizing. Therefore, the
aim of our study is to investigate the extent ekibility and adjustments to both latest spikes
and declines in deviation of job-seeker ratio fribv@ structural level and productivity.

The choice of flexibility determinants is justifiedmeasures of the level of unemployment
and productivity are the most commonly used fadtotbe literature for salary flexibility
assessment (e.g., Montuenga et al., 2003; laraaésthru, 2004; Arpaia & Pichelmann,
2007).

Therefore, the central question that is going tah®vered as a result of the study is: “How
flexible to changes in productivity and employmestre the salaries in Latvia during the
period of 2002-2013?"

The second part of the research delivers a closami@ation of the salary flexibility
particularly in the period of 2008 - 2010. The goBthe analysis is to distinguish the
potential differences in salary cuts among diffeege and income groups as well as between
genders and employees in different industries arsihlbss entities during the financial crisis.
As documented by the existing literature in Euragderly are expected to have lower wage
rigidity (Du Caju, Fuss, & Wintr, 2012), which caube explained with the help of shirking
model of Shapiro & Stiglitz (1984). Also, the ext@h wage inelasticity is found to be lower
for females by Ammermuller et al. (2010), whicktantrary to their theory that women
would rather quit or be laid-off instead of havimgvage cut. Finally, there is evidence that
wage stickiness decreases with the increase imngarlevel. This is justified by the fact that
for those receiving higher income relatively largeoportion of earnings is constituted of

bonuses and other extra income, which is provdieta substitute for base wage cuts
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(Babecky et al., 2012). Nevertheless, these firgjitmthe author’'s knowledge, have not been
empirically tested in the Latvian context.

Hence, the sub-question of this study is: “Salavfeshich gender, age, income groups’ and
industry’s employees possessed the most pronowtedithe during the economic downturn
in 2008/2009?”

In addition to the sub-question, possible hintdifferences in public and private sector
changes are made by looking at the employer asiadss entity.

The rest of the paper is structured as followsti@e@ is an overview of existing empirical
findings on labour market flexibility, and wheretlian labour market stands in terms of
flexibility according to previous studies. It alpmvides a background on which groups in
Latvia should be the ones affected by the recese®mmost. Section 3 follows with the
methodology of our approach of estimating salaeyibility and comparing the salary
elasticity for different demographic groups. Sett#bcombines the outcome of estimations
as well as provides the interpretation and disomssf the obtained results. Section 5

concludes and section 6 outlines the limitationthefstudy.
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2. Literature Review

2.1. The Western World

The issue of ability of wages to adjust to charigghe economy dates back at least to
1936. As argued by Keynes (1936), it is not alwilwgt a decrease in demand will lead to
lower prices, given the supply is constant. Duangeconomic downturn it is possible that
although demand for labour decreases, wages dshniok. That is, nominal wages are
“sticky”. Keynes stated that the stickiness, astgmrtially, is explained by decentralised
union bargaining. Indeed, during the Great Depogsii United Kingdom, where the
negotiations were mostly done via decentralisedetranions, it was found that money wages
remained adamantly rigid. On the other hand, Aliatesnd New Zealand, where the system
was more centralised, did experience considerah@gewuts after 1931 (Chapple & Savage,
1995).

More recently, different methodologies have beglia@ to study the labour market
flexibility and in particular the nominal wage rififiy in various regions. Furthermore, many
have compared either private to public wage, wbitkar to blue-collar worker wage
flexibility differences, or variation in flexibilit of different pay schemes (e.g. bonus pay vs.
fixed wages) (Dickens et al., 2006; Khan, 1997; leam, MacLeod and Parent, 2012).

International Wage Flexibility Project (IWFP) in@® analysed the wage flexibility
level in 16 countries. Dickens et al. (2007) codelthat one of the causes for different wage
rigidity levels is labour union bargaining poweNFP also looks at wage change
distributions, which are notably non-normal, asyrtnoal and are clustered tightly around
the median.

Empirical evidence from the United States showiKhgn (1997) suggests that in
70’ies and 80’ies 9.4% of wage earners would hapeienced a nominal wage decline if
downward wage “stickiness” was not present. Usistpggram-location approach the author
also compares rigidity differences for wage andryatarners and concludes that less
frequent salary cuts are experienced by wage eaméne US. For example, within blue-
collar workers 26.9% of salary earners experiemgative pay changes compared to 10.4 %
of wage earners. Meanwhile, the histogram-locagigproach has been known to ignore the
variation of dispersion of wage changes througletirabemieux, MacLeod and Parent (2012)
using OLS regressions study differences in wagetiity for different contractual
arrangement workers in the US. They find that wgkeith bonus-pay contractual

arrangements experienced much bigger fluctuationgages (also looking at wage
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decreases); however, they also had a higher piitpabistay employed if there was a shock
to the economy.

Fabiani & Rodriguez (2001) compare the US to Euappsountries. They state that
there exists a gap in terms of labour market fléigftand prove that it exists by building a
structural VAR model of real wages, output and upleyment dynamics from 1960 to 1999.
The US is proved to have a more flexible labourkeathan European countries.
Furthermore, the gap between smaller European ges@nd the US is less significant.
Another study comparing various countries arouedvibrld in terms of wage flexibility is
done by Goubert and Omey (1996). They use “cordécteeasure for disequilibrium in the
labour market by estimating disequilibrium in labdemand and labour supply instead of
using unemployment. Contradicting the abovementatadies they conclude that the wage
flexibility in the US is lower than in continentBlurope and state that Germany has the
highest wage flexibility according to their measurloreover, they conclude that employers

overall have greater power in wage setting thanleyees.

2.2. Europe and the Euro area

The relevance of wage flexibility examination ir tbontext of European Union, and
particularly Eurozone, is justified by Deroose, gadijk and Roeger (2004). Similarly to the
renowned theory of Optimum Currency Area by Rob&urhdell (1961), the authors argue
that flexible wages are one of the crucial mechmasiby which a country can smoothly
adjust to disturbances of macroeconomic aggregémes reducing the volatility of output.

In their dynamic model-based simulations authard that an asymmetric exogenous
demand shock lasting for 4 years with a size ofof%DP for a euro area country on
average could result in much higher output gafb%j.if wages and prices are downwardly
rigid, compared if they are flexible (-4.5%). Moweo, as argued by the authors, the negative
output gap effect could be more pronounced for ketainomies. A small economy is often
more specialized, and thus the probability of beirgosed to asymmetric shock is higher.
Also, since it has limited weight in the union, thenetary stance at the aggregate level can
move rather independently of the cyclical positidnhe country, potentially widening the
output gap between the country and the curren@y. &eurvey of European evidence on
wage flexibility can shed light on the extent ofst@nce of this adjustment mechanism,
which is especially crucial for small economiesha European Monetary Union that Latvia
has joined in 2014.
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Considerable part of the existing body of literattgveals that the nominal and real
gross wage flexibility in Europe and Eurozone vaaeross countries, and regardless of the
time period studied and methodologies employeceimegal is found to be rather insufficient
(Montuenga et al., 2003; lara & Traistaru, 2004paia & Pichelmann, 2007). In their panel
estimation of the negative elasticity of wageshanges of the level of unemployment, also
known as the wage curve, Montuenga, Garcla, & Fefem (2003), for instance, find that the
elasticity in Portugal is only -0.008. Namely, dbob the unemployment rate in the country
would cause hourly wages to shrink by slight 0.8%e wages of the other four European
covered in the study: France, Italy, Spain and ééhKingdom, however, are found to be
much more elastic (-0.158, -0.076, -0.235 and ©r24pectively). The estimates were
obtained controlling for region and time fixed eff@ The results let the authors challenge
what they call the conventional ‘empirical law @b@aomics’ stipulating a -0.10 wage
elasticity to unemployment, irrespective of theipgiand country examined (Blanchflower &
Oswald, 1995).

Similar result of what the authors call insuffidierominal and real wage flexibility is
documented by Arpaia & Pichelmann (2007). In tistuidy covering 12 euro-area countries
in the period of 1980-2005 the authors find a 0r@¥ wage downward adjustment
following a 1 percentage point increase in unemmilegt. Additionally, the study estimates
the response of real wages to changes in prodiyctand adjustment of nominal wages to
increase in inflation. The results show that 40%hainges in productivity are passed into
real wages in the next year while about 50% ohiith in the previous period is reflected in
nominal wage increase. The extent of adjustmentgkier, varies significantly across the EZ
members with most upwardly rigid wages being intAasFrance and Greece while
downward stickiness is present in all sample coemiegxcept Germany, Spain, Ireland and
Finland.

The inelasticity of nominal wages in France wasrlabnfirmed by Le Bihan,
Montornes, & Heckel (2012). Covering the perioduinied in the aforementioned study,
1998-2005, the authors affirm quarterly wage stieks using a different methodology of
type two Tobit models. Similarly to aforementiorsddy, the elasticity of nominal wage to
changes in inflation and regional unemploymenkesngined. The study documents that 32%
of hourly base wages increase on a quarterly lbasle only 6% of them decrease. The
average period during which a wage is not changisd,known as spell, is found to be 2.0
guarters. What is more, the authors indicate titattage adjustments are mostly harmonized

within while staggered across firms.
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Interestingly, the findings of Maza & Moral-ArceQ@9) on real wage rigidity in
Spain are opposite to the results of Arpaia & Riola@n (2007). Analysing 17 Spanish
regions in the period of 1985-1999 the authors kmecthat earnings are sticky and do not
respond to increase in national unemployment gr@mthproductivity, which is measured as
gross value added per employee. However, proceedthghe main contribution of the
paper of estimating the interaction effect betwaeemployment and productivity on wages,
authors do find signs of flexibility for the Spamiwages. Namely, the authors employ bi-
dimensional nonparametric term regression, witlp leéwhich they discover that the
regional unemployment has a significant negativeceon real wages — but only when the
productivity growth in the region is high. Also thebserve that wages do increase after a
growth in productivity, nevertheless, only when mipédoyment growth is negative.

The extent of the adjustment mechanism in devetppauntries like Bulgaria,
Hungary, Poland and Romania was scoped by laraadsthru (2004), who assessed the
elasticity of wages to local unemployment ratese fésults indicate that only in Bulgaria
wages were approximately as flexible as the ‘erogifiaw of economics’ would predict. The
elasticity coefficient for the country was estinthte be -0.12. The average monthly earnings
of Poland, Hungary and Romania were found to beifsagntly less flexible: adjustment
coefficient ranging from -0.04 in Poland to statially indifferent from zero in Romania. In
addition to the frequently used estimates, theasthlso explored the dynamic relationship
between earnings and unemployment using Generadiietdods of Moments estimation.
This enabled them to discover that while in Bulgdhe wage adjustment took place
contemporaneously, in Poland it happened with ayeae and in Hungary with two year
delay. Importantly, in both static and dynamic medke authors control for regional and
time fixed effects, which empirically have provenhelp to avoid underestimation of the
wage — unemployment relationship (Pannenberg & &cimy 1998).

The relatively high degree of nominal and real wsiiekiness in the majority of
European countries has raised an interest on pessiplanations for the findings.
Determinants of wage inflexibility and justificatie for the elasticity divergence across
Europe have been explored in the literature, thdaghsmaller extent (Babecky et al. 2012,
2010; Holden, 2004).

Firstly, as argued by Babecky et al. (2012), deszéa base wage is not the sole way
how can a European firm adjust its labour costinduan economic downturn. Using data
from a unique survey conducted over 2007-2008 @ogdirms from 12 EU countries,

including Lithuania and Estonia, the authors doauntigat around 10% of employees in
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European firms have experienced a freeze in tlasie vage in the recent past: an evidence
of nominal wage stickiness. More interestingly, lewer, it is found that 58% of firms have
used at least one of the six alternative adjustmmetthanisms: reduction/elimination of
bonus payments; cuts in non-pay benefits; changskiit assignments/premia; freezes or
slowdowns of promotion filling rate; recruitmentatower wage compared to ones that
received those who left voluntarily as well as amagement of early retirement so that the
high wage employees could be replaced by entragtgring lower wage. What is more, the
authors observe that the alternative adjustmeptsisgd as a substitute for reduction in base
wage. Firms experiencing wage stickiness are nioedy/Ito use the alternative labour cost
reduction strategies. Therefore, as stated byutiees, firms working in more competitive
environment and enterprises facing high degreatwiur union involvement in the process of
wage setting, will employ the alternative cost i@thn mechanisms more extensively.

The role of institutional labour market charactigcsin wage flexibility
determination in Europe was investigated in anoshedy conducted by the authors
(Babecky et al., 2010). Using data from a surveg shme scope and applying bivariate
Probit regressions, it is found that real wageditgiis positively linked with collective
bargaining coverage. The authors argue that uri@milétate acquiring of information about
inflation expectations and help to maintain the neesome level of the employees. In
addition, it is confirmed that countries in whigtirfg is more costly because of employment
protection legislation possess higher nominal wagjdity. As explained by Holden (2004),
protection provisions help employees to resist wagedlemands by weakening the effect of
lay-off threats. In his analysis Holden confirmatthigh coverage of collective agreements
and strong employment protection legislation alateel to larger nominal wage rigidity even
in a low inflation environment. Moreover, he argtiest the labour market participants
contribute to the nominal wage stickiness. By firgdithe wage cuts unfair, employees
facilitate the existence of the unions and thusemtion of their earnings.

Importantly, as revealed by Du Caju (2010) in higistigation on most important
reasons for avoiding base wage cuts in Europe dbas¢he aforementioned studies
conducted by Babecky et al., 2012 and 2010), tHeative bargaining and labour
regulations are twice as important determinanteénEuro Zone than in non-Euro area
members. Also it is found that across all the ldntdes under examination the two most
essential causes for refraining base wage decegadmeliefs that it would cause a reduction
of morale or effort, and increase in the probapibt the most productive workers leaving the

company.
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Furthermore, couple of researchers have investigheedivergence of the level of
wage flexibility in Europe across demographic grapd various characteristics of an
employee (Ammermuller et al., 2010; Du Caju et2012). The possible motives for the
found diversity has been put forward and analysedell (Shapiro & Stiglitz, 1984; Du Caju
et al., 2012).

Contrary to the findings of Montuenga, Garcia, &famdez (2003), the study of
Ammermuller, Lucifora, Origo, & Zwick (2010) findso statistically significant link between
unemployment rates and wages in Italy. What is mbeestudy did not confirm the
existence of the relation even after disaggregatiagsample by the gender, years of
education, experience and tenure. Neverthelessetiudts of the study are in accordance
with Arpaia & Pichelmann (2007) who document thesence of wage flexibility in
Germany. The extent of wage elasticity found (-D.@6wever, is lower than the ‘empirical
law’ would suggest. Additionally, earnings in Gemygare found to be more elastic to
changes in unemployment for females and lesserageldiovorkers. The gender difference is
not in line with the evidence that female labouttipgpation reacts stronger to the business
cycle (Morrison, Papps, & Poot, 2006). Namely, ttieory Ammermuller et al. (2010)
propose that instead of wage cut they leave/adeofffiis not confirmed. Moreover, the
authors test the hypothesis that wages at the yggweof distribution are more elastic. In
essence, it is argued that during a downturn fiireghe workers who are less costly to
replace (low-wage and low-skilled workers) whiledsse the earnings of the employees
with higher turnover costs (high-salary workerspwéver, the authors find weak support for
the hypothesis.

Real wage stickiness divergence across income graginspected also in the work
of Du Caju, Fuss, & Wintr (2012). Firstly, the aots document that overall real wages in
Belgium over the period of 1990-2002 have beemgtyorigid. Nominal wage stickiness, in
turn, is absent, which is explained by the wagexadion in the country- since 1994 the
development wages in the country have been adaptamhsumer price index, i.e., inflation.
Further, in line with the hypothesis of Ammermukral. (2010) they find evidence that
wage stickiness decrease with the increase inregghével. This is justified by the fact that
for those receiving higher income relatively largeoportion of earnings is constituted of
bonuses and other extra income, which is provdreta substitute for base wage cuts
(Babecky et al., 2012). Moreover, it is found thgidity of wages is declining as employees
are becoming older. This finding is reasoned withhelp of shirking model of Shapiro &

Stiglitz (1984). Namely, a cut in wage makes thst€of a job loss lower, thus causing more
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workers to shirk. For the elderly, however, thetadsa workplace loss is relatively high,
since it is much harder for them to get a new jdierefore, theoretically they would bear
even high levels of wage decreases without chartieig work performance, which
managers could exploit.

Considerably less studies covering European casirave investigated wage
rigidities and earnings changes specifically dutinges of structural changes Yamaguchi
(2008) and economic crises (Vandekerckhove e2@12; Heinz & Rusinova; 2011) - times
in which wage distributions might be extremely Vida

The study of Yamaguchi (2008) relaxes the commenragtion present in the wage
curve estimation literature of the wage-changeiistion being stable over time and
elasticity being uniform with respect to unemployre\s argued by the author, the
assumption does not hold during turbulent timesaainomic transition. For instance, in a
country experiencing a structural shock, elastigitght become less pronounced since the
unemployment has risen to very high levels. Apmyiine nonparametric wage curve
estimation to Poland in the period of 1995-2002 ematrolling for age, gender, education,
marital status and firm ownership, he estimatesahaelasticity of -0.064, smaller flexibility
than the one that the ‘empirical law of economigsuld predict. What is more, the
prediction of less flexibility at high levels of employment is confirmed. The estimated
wage curve is steeper when the unemployment isrlofgo, the author argues that in case
of Poland, two different wage curves can be distisiged, a finding in accordance to the
assumption that salary distributions change ovee ti

Economic downturns having a negative impact onweaje flexibility was also
confirmed by Heinz & Rusinova (2011). Studying agleof 19 EU countries, authors
discover that when the unemployment rate exceedsiural level (in which there is an
equilibrium in the labour market, and there is miteitionary pressure), the strong negative
response of wages to unemployment tends to vanighfinding is explained with the
concept of hysteresis effect. Namely, periods ghlvates of unemployment can have an
adverse effect on people’s human capital and witless to participate in the labour market.
Thus, it may boost the bargaining power of thoseaiaing employed to resist a salary cut.
In essence, persistent unemployment decreasesrtiygetition in the labour market, so
granting the insiders a higher power of salaryirsgtt

Lastly, the impact of the economic and financiaisron wages of different
demographic groups in Europe was explored by Vaemdékove et al. (2012). They

conclude that although the crisis had more effestemployment than impact on wages,
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there was observable trend of wage freezes in 2008- The groups that experienced wage

cuts are younger, low-paid and low-skilled workevhjch as mentioned by the authors, have
also experienced freeze in their career develomnénthe context of these findings, a closer
examination should be conducted in Latvia, sinweai$ one of the hardest hit countries in the
period of 2008-2009.

2.3. Latvia

Labour market in Latvia has not been studied td ®xtent as other ES countries and
the US. Furthermore, the results of the studiesrésearch labour market flexibility and
especially wage flexibility in Latvia show mixedsrets.

On one hand there are studies (discussed belotgdhalude that wages are quite
flexible in Latvia and can be seen as a tool fgustthg to economic shocks when there are
no other options (e.g. depreciation, devaluatiofisgal stimulus) to regain competitiveness.

A study by Eamets (2004) compares worker flowsaitiB countries after the
Russian crisis. He concludes that labour markets weite flexible in Baltic States and
predicts that they would become more rigid duedtavergence to other EU countries.

Zasova and Méovs (2005) study the case of Latvia during 19904 The authors look at
the Latvian labour market from various perspectiVes burden was about the same as in
the rest of the EU; however, minimum wage, whicR@@4 was one of the lowest in EU and
was earned by a large proportion of employeessdai®ncerns about labour market
flexibility. Meanwhile, labour protection laws prared flexibility of labour market and
union bargaining power was quite low. Furthermtney determine the degree of wage
flexibility during the period of 1996-2004 by constting structural VAR model and error
correction model. They conclude that wages in lzare quite flexible to changes in supply
of labour and productivity and comparing to otheumtries they are very flexible in the short
run (during the first quarter after labour supphpsk wages decrease by 0.03% relative to
0.003% in Portugal, which according to their estesaas the second most flexible wages).

Another study discusses the labour market elagtigitil 2010 and hints to the
flexibility during the financial crisis. Calculatyreal wage flexibility indices the author
compares wage flexibility between Baltic States selécted OECD member countries. The
results indicate that Latvia has the most flexlal®our market among these countries. The
author suggests that this can be explained byaittdliat the degree of compliance with the

law in Latvia is lower, allowing for higher degregflexibility (Zasova, 2012).
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On the other hand some researchers argue that lataoket in Latvia has not been as
flexible as in other countries. Babecky (2007) madggregate wage flexibility in new EU
member countries and uses indices of labour maididity constructed by Botero et al.
(2004). Comparing to other eastern European casmd Austria, Greece, Portugal, UK
and US, labour market has not been flexible in laaf9.72 on a scale from 0 to 1, where
absolutely rigid market receives 1 and completigyilble - 0) during 1995-2004. According
to his measures labour market has been more nidydio Portugal (0.81) and Slovenia
(0.74). However, the author determines the labaankat flexibility by looking at regulation
of labour, which might show misleading results tlu@ossibilities to circumvent the law
(Krasnopjorovs, 2013; Zasova, 2012).

Another mechanism relevant for Latvia through wHadbour market can adjust is the
relationship between public and private sector watyethe recent financial crisis, Latvia
chose to devalue internally. Wages were cut irptigic sector hoping that that would also
reduce wages in private sector, overall decreasiitgabour costs, which in turn would
decrease prices and increase the comparative cibivgretss of Latvia.

A study estimating the correlation level betweehljpusector and private sector
wages in largest EU countries, US and others, shioatghe correlation is positive and
strong (0.71 for EU, significant at 5% level) oeebusiness cycle. And as the authors state
this can be explained by the fact that the maiwedsi for wages are productivity and inflation
(Lamo, Pérez, & Schuknecht, 2013). Another study.doyo, Perez and Fuentes (2013) tries
to hint on the direction of the relationship. These Granger causality tests in 15 OECD
countries. Their estimations show that in most olaens private sector wages cause public
sector wages. And the biggest impact comes fromxmd globalisation. Another way of
explanation comes from the fact that private sewtges are one of the main drivers of
inflation, which in turn drive both public and paite sector wages.

Particularly in Latvia, Blanchard et al. (2013) ise the internal devaluation during
the financial crisis (2008-2009). Authors arguet tifter the government’s downward push
on public wages, private sector wages did not dser@s much, but overall the unit labour
costs decreased which can be explained by incrgasédctivity. This implies that while the
wages overall decreased, the productivity wasgjdimus implying a negative relationship
between these variables during the recession. Aoapto theory this relationship should be
positive, as increase in productivity should leatiigher wages. Furthermore, since wages in
private sector did not react as much, the authmgseathat in Latvia most inflexible salary

groups are most likely found in the private sector.
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A closer examination of the salary adjustment psses in the private sector during
the recession in Latvia is carried by Vanags, Zasaud Semjonovs (2014). Using a unique
dataset including monthly salary payments recebsethdividuals in Latvia, the authors
inspect the extent of salary reductions as wefirasence of other adjustment mechanisms
observable in the longitudinal individual-level @at he findings confirm the claim of
Blanchard et al. (2013) that wage adjustmentsiiafer sector were rather moderate. What is
more, the authors discover that a crucial adjustmmethanism of labour cost reduction was
hiring at a lower rate. Salaries of employees Were not employed at the respective
employer in the previous year (new matches) wenaddo be by 30% lower than those of
incumbents. Salaries of those that were not emglayell in the previous year of the study
were found to be lower even by 40%. This confirheséxistence of one of the alternative
adjustment mechanisms mentioned by Babecky e2@12), namely, recruitment at a lower
wage.

Overall, during the recession the real averagesgn@sye in Latvia fell by 13%
compared to the peak before the economic downtuirttee number of employed persons
decreased by more than 240 thousand&{Bka, 2012). Hence, it would be relevant to look
at different groups of employees to determine wigichups experienced the biggest impact
on wages. Unemployment rates hint to one groupetheduntered large decline in wages and
layoffs. Youth unemployment rate was almost twoetsrhigher than the average in 2011
when 28.2% of job seekers younger than 24 couldindta work place (Rievska, 2012),
which is in line with the evidence that youth unéoyment is found to be more cycle
sensitive (Hoynes, Miller, & Schaller, 2012). Masswl Krillo (2011) argue that not only
youth but also males and non-native population Isa¥kered in Latvia the most.
Furthermore, using Probit model the authors sh@wvebkpecially workers in construction and

workers with low levels of education had highestiyabilities of wage cuts in the Baltics.
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3. Methodology

3.1. Econometric Model Assessing Salary Flexibility

To provide a quantitative answer to the centradaesh question of the study, we
employ an econometric model developed by Zasovavaiithovs (2005), expressed in the
equations (1) and (2):

@) In(RS,) = By + B1 In(UGAPR,) + B, In(PROD,) + Bsdummy + &
(2) AIn(RSy) =Yy *g_q + o + 1 AIn(UGAPR,) + a,AIn(PROD,) + e,

The dependent variable RSt is the real averages gadary in quarter t, which is
obtained by deflating the average nominal salatyéneconomy with the consumer price
index. The measure includes base wage and borase®|l as other irregular income.
UGAP, for the purposes of the study let us calhimployment gap, reflects the deviation of
the job-seeker ratio in the economically activeydapon (JSR) from its structural level
(NAWRU) (3):

JSR¢

(3)  UGAP, = NAWRU:

To be able to compare (at least to a certain extlatreal salary elasticity to changes
in unemployment in Latvia with other EU and EZ ctiigs as well as the ‘empirical law of
economics’, we also calculate an alternative unegmpént gap measure. Instead of
calculating it as a ratio between JSR and NAWRUseiet as a difference between the

measures (4), which is also commonly done in thégsyrella & Mishkin, 1999):

(4)  UGAPalt, = JSR, — NAWRU,
Non-accelerating wage inflation rate of unemployt{®&AWRU) indicates the
unemployment rate at which growth of wages is amtst-ollowing the authors, we estimate
the measure by the method of EImeskov (1993) shownquation (5):

Au,
A3wy

(5) NAWRUt = ut - AZWt

ut denoting the actual unemployment rate (the pker ratio) and wt the average gross
nominal wage in the economy at quarter t.

The PROD measure (equation 1) proxies the prodtyco¥ the economy, and is
calculated as real gross value added per emplayesthip at the respective quarter. Unlike
Zasova and Méhovs (2005), we use gross value added insteadéf @er employed person

as a proxy for productivity since gross value adaigcts the result of the use of factors of
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production, and does not include subsidies andstaxiich are a part of GDP. Such proxy
for productivity is also used by Maza & Moral-Ar(2009). Additionally, to separate the
effects of the economic and financial crisis, andgible hysteresis effect, during which the
wage elasticity is expected to become less proremif¢amaguchi, 2008; Heinz &
Rusinova, 2011), we create a dummy variable thastaalue ,1” in the period starting from
third quarter of 2008 until the end of 2010, antigtherwise. The period was chosen based
on the seasonally adjusted real GDP level andgekex ratio in the country. In the third
guarter of 2008, a trend reversal took place, duwihich real GDP started to shrink rapidly
while unemployment began skyrocketingoth of the measures started to return to their p
crisis level only in first quarter of 2011.

The equation (1) in the model represents a longrelation, and can be thought of as
an equilibrium relationship between wages and uneynpent gap, and productivity.
Supplemented with the short-run relationship regme=d in equation (2), we get an error
correction model, which indicates the rate at whiehsystem tries to correct the deviations

from the long-term equilibrium. More specificaliffthere is a deviation from the equilibrium

reflected in the equation (1) in quarter t-1, deddtere a§t-1, wages in quarter t will adjust
by 100*|¥ | percent to maintain the long-term equilibriunheTexpected sign df
therefore, is negative (wage growth decrease®iktls a positive deviation while increases

in case there is a negative deviation).

The coefficientlg1 reflects the elasticity of the real average wagihé long —term
absolute changes in the unemployment gap. It is@rp that in case of job-seeker ratio
being higher than the structural level, a downwaebssure on wages is created since there is
an excess supply of labour force and the emplayensdecrease the price, namely, salary. In
this case natural logarithm of the measure is pesithus a negative beta is expected. The
opposite case of excess demand of labour will fireeemployers to increase wages, thus a
positive effect is anticipated. The logarithm o theasure in this case will be negative, so to

the beta is expected to be negative as well. Silpila negative sign is expected for the

coefficient?s. It shows the elasticity of real wage growth te #ihort term changes in the

speed at which the unemployment gap is changing.

1 In the third quarter of 2008 a trend reversal fttbi previous growth took place. Real GDP decrefrsed
5.8 to 5.4 billion euro while unemployment incredémm 6.6% to 7.4%, in 2010 reaching a peak o8%dl.
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The coefficienté2 and 92 show similar adjustments to changes in produgtivit

case the productivity increases by 1%, in longthengross average real wage is expected to
change byg2 %. Additionally, in case the growth of productiviticreases by 1%, the salary

growth is anticipated to change &2%. Both of the coefficients are expected to betp@si
since higher productivity should reflected highéded value for the employer, thus he would
be willing to accept higher labour costs.

Furthermore, since the wages are expected tesbeelastic to changes in
unemployment in times of economic downturn whenjdbeseeker ratio has reached very
high levels (Yamaguchi, 2008; Heinz & Rusinova, PO/it is expected that the coefficient
before dummy will be significantly positive. Thiwld indicate that, ceteris paribus, wages
possessed a less pronounced decline during theddeoim first quarter of 2008 until second
quarter of 2012.

For the purpose of the econometric analysis wenassa one-way causality. Namely,
given the much lower than EU-average bargaininggraf trade unions in Latvia as well as
considerably lower share of wages that were setliective manner (Zasova, 2012), it is the
unemployment that determines wages, not vice v&teee specifically, in Latvia primarily
employers are the ones setting the wages, giveleweéof unemployment in the economy
(Fabiani & Rodriequez-Palenzuela, 2001). Neverglee run a Granger causality test
between the unemployment gap and real wages measupeovide a statistical confirmation
for this assumption. It is expected that the changeinemployment gap will be a good
predictor of the changes in average real wageerettonomy, and not the other way around.

In order to avoid a spurious regression, we tesstationarity of the time-series data.
We perform the Augmented Dickey-Fuller (ADF) testtbon the time series of wages,
unemployment gap and productivity levels as wethasr changes. We chose the optimal lag
length for the test based on the significance efitidividual coefficients for the lagged
values. Since the time series are found to belated of the same order, we test whether
there is a common stochastic trend, i.e., whetiewariables are co-integrated. For the
purposes of the co-integration analysis, we perfibenEngle-Granger Augmented Dickey
Fuller two stage test procedure. In essence, ifitstestage of the test a co-integration
coefficient and the error term are found, whil¢ha second the stationarity of the obtained
error term is tested. If the error term does naoit@io a unit root, the variables are co-

integrated and can be included into regressionowitiransformation into differences.
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Finally, the model is estimated using OLS with NgwVest standard errors. The
standard errors are thus adjusted for heteroskeithasind autocorrelation in residual, issues
which could potentially arise in our data-serielse Biutocorrelation is examined up to 3 lags,
a truncation parameter suggested by a rule of thramakis calculated according to formula
0.75T1/3 , where T — number of periods in the sgf&ock & Watson, 2003).

We prefer using the particular model since it aiairect comparison of the
magnitude and significance of the obtained estisaith the ones calculated for the period
of 1996Q2 to 2004Q2 (Zasova & Nilgovs, 2005). Besides, the model lets us to carfwol
the effects of the recession, which given the redgt short time series (2012Q1 to 2013Q3)
might affect the results. Lastly, the model enaklsgnation of real salary long-run trend,
and short run adjustments to deviations from ithaut a substantial loss of degrees of

freedom.

3.2. Method of Assessing Salary Dynamics Heterogeneity during
the Economic Downturn
To answer the sub-question about differences irevaggamics for different

demographical groups, we conduct a descriptiveyaiglising a unique individual level
dataset provided by State Social Insurance Agehtgtvia. We look at how large and if
significant changes in salaries were experiencegeogler, different age groups, different
income groups, by workers in different industriad mployees working in various types of
business entities. We divide the sample into 6grgaps: up to 24 year-olds, 25-34, 35-44,
45-54, 55-64 and more than 64 years old peopleed@ar income, the sample is divided into
deciles. To do this, we sort the total sample fenallest to largest and 10% of the lowest
salaries represent the 1st decile, top 10% représer Oth decile. Furthermore, we group the
sample by industries according to Campbell’s (199&3sification. See Appendix 1, Figure 1
for details on Campbell’s classification and bussentity types.

The change in salary is expressed as the percectiagge from previous period.
Statistical significance of the wage changes betveserent groups is measured by Welch
approximated two sample t-tests, which allow f@& Wariances of the two samples to differ
(Sawilowsky, 2002). The test statistic (6) for unalgvariances test and modified degrees of

freedom (7) are calculated as follows:
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T N2 s o2
&6
N, ng Ny

ni-1 ° ny-1
(Ruxton, 2006), where u are the mean values dftbesamples, s stands for standard

deviations and n for sample size.

3.3. Data

3.3.1. Data for Econometric Model

Data necessary for the econometric analysis ofahkeaverage wage flexibility are
gathered from Central Statistical Bureau (CSP)aifiia. The quarterly data are available for
the period starting from first quarter of 2002 utitird quarter of 2013 and include: average
gross nominal salary, job-seeker ratio, real GD&sgvalue added, and the number of
employed persons. The data on CPI are availableanh monthly basis, thus we calculate
the quarterly amount as an average between the thoaths. For instance, CPI in quarter
one is calculated as an average between CPI imdaritebruary and March. For gross value
added and real GDP series we do not obtain th@salhs adjusted figure, since we conduct
the seasonal adjustment by ourselves. Following\Zaand Mé&hovs (2005), the adjustment
is done for salary and productivity (calculatedrbfsom gross value added and from real
GDP) series using X-12 Arima methodology. The onte®f nonparametric and moving
seasonality tests indeed indicated seasonalitypaegercent level for these two data series.

Concerning non-accelerating wage inflation rataremployment (NAWRU), the
obtained figures are rather volatile, so similadyasova and M#éovs (2005) we perform a
Hodrick-Prescott filter to separate the cyclicaingpmnent of the series (Appendix 2, Figure
3). NAWRU is a figure reflecting a long run struabliequilibrium in the labour market
(Vanags, Paalzow, Ketels, & Cunska, 2012), anslfitot expected to have jumps and drops
of up to 4% per quarter. Rather it is anticipatetde¢ changing gradually since alterations of it
require structural changes, which are highly umjike be attained in a short term. The
Hodrick-Prescott filter smoothes the obtained tsreies, so that they reflect fluctuations that

occur over a somewhat longer period.

2 For some of the variables the available-time sds@ven longer, but the time span is chosen dirgpto the
shortest available dataseries
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We chose the filter's smoothing parameéteo be equal to 1600, a value suggested
for quarterly time-series (Ravn & Uhlig, 2002). Wit the filtering procedure, we also obtain
NAWRU forecasts for year 2014 and 2015. This hédpsstimate the cyclicality of the series
more precisely. For the purposes of the forecastise the unemployment and wage growth
predictions of European Commission (2013). SineeGbmmission’s forecasts are made on
an annual basis, we linearly — interpolate the ipted unemployment and wage growth.
Namely, we assume that unemployment will shrinlabgt wages will grow at such constant
rate per quarter, so that on an annual basislitwithcide with the figures anticipated by the
Commissiof.

As a result, the obtained NAWRU rate is very simi@NAWRU estimate provided
by European Commission (D'Auria, et al., 2010). iliddally, up to 2007 it is also very
close to the equilibrium unemployment rate caladaly Zasova (2012) (Appendix 3, Figure
4). After 2007, however, our estimated rate foll@awsend of gradual increase and by the end
of 2010 reaches levels akin to the ones provideth&®yCommission. Arguably, the
equilibrium unemployment rate did experience amaase in value during the period in
question, since the spikes of unemployment afteéB82@ere not only cyclical (Vanags,
Paalzow, Ketels, & Cunska, 2012). Namely, it iehkthat at least a part of the pre-crisis
employment volumes are not expected to be readhed & the short-run. Therefore, one

could argue that the gradual increase of NAWRU ealdis reasonable.

3.3.2. Data for Salary Dynamics Heterogeneity Assessment

The second dataset consists of monthly gross stasfl individuals employed in
Latvia during the period of October 2007 to Decenf#i¥ 0. Data are provided by State
Social Insurance Agency (SSIA) of Latvia. Grosssatepresents the total earned, including
bonuses, from which social tax is calculated. Hadkvidual is also characterised by gender,
age, employers ID and the type of business entitigeofirm. The dataset consists of
54°442'842 observations.

Industry variable is added by gathering SIC 3 inguslassification codes from Odin
database for companies that were employers in @@ €onverting SIC 3 codes to industry
groups as defined by Campbell (1996). This clasiifon allows classifying most of the

% The job-seeker ratio (JSR) is forecasted to b8%0n 2014 and 9% in 2015. This implies a JSR rédnof
0.17% per quarter in 2014 while a 0.42% reductioR015. Wages growth is anticipated to be 5% imM2&id
4.6% in 2015, suggesting a 1.22% and 1.13% quamgeolwth in respective years.
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companies into only 12 major groups (see Appendiidure 2), which allows us to readily

compare results between industries.

We limit the dataset to individuals that have beaming at least minimum salary,
which has been steadily increasing from 120 LVR@®7 to 180 LVL in 2010 (Labkjibas
ministrija, n.d.). Afterwards, we transform thea&b quarterly basis by taking the average
salaries, so that the results between the two péttss study can be compared. After these

modifications the sample consists of 10'206'256estations.

On average 7.76 % individuals earn minimum salloyn which 47% are females
and 53% are males. Meanwhile, if we look at theltsample the proportion of females and
males is reverse, since 52% of observations araléerapresentatives and only 48% are
males. Industry variable is available for a bit entran half of the total pool of observations

in each quarter.
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4. Results

Let us begin the section with providing economegnence on the real gross salary
flexibility in the economy. Before we present thaimresults, let us describe and interpret
the outcome of causality, stationarity and co-iraéign analysis we conduct on the given
time series. The analysis can let us argue tleatetbults are not biased, and the model’s

regression is not spurious.

4.1. Causality Test

The outcome of the Granger causality tests isn@With our assumption that it is the
unemployment that affects wages, and not vice v&esa hypothesis of changes in
unemployment gap not Granger causing changes limvegges is rejected at 5% significance
level, while the hypothesis of non-existence of¢hasality in the opposite direction is not
rejected. The optimal lag length for the test issgn based on minimization of Akaike
information criterion, and the tests are perforrardqually long time-series to ensure the

consistency of information criterion calculation.

The test result reflects the still generally ingiigant role that trade unions play in the
wage setting process in Latvia. A trade union daange the unemployment-salary causality
direction (as well as facilitate the rigidity oflaaes) by limiting the labour supply of a
certain profession or for a given industry, in caseemployer sets an unfavourable working
condition of lower than expected remuneration. €radion power can be especially
pronounced for occupations requiring expensivaingi, for labour force with high
replacement costs. Ceteris paribus, it is mordylitet in this setting an employer will
comply with the requirements set by the union, carag to the case where the labour force
can be easily found and replaced (Zasova, 2012xefbre, in the presence of solid union
power, it might be the case that the salary isrdeteed by the union, and the employer must
choose the corresponding level of employment. Wherunion power is low, employers can
decide on the level of salary based on the unempéoy in the econonyso the causality

goes in the aforementioned direction.

* For example, if the unemployment is high (consitiéy higher than the equilibrium unemployment), the
employer can offer generally lower salary. Giveattthe bargaining power of an employee in thisregis
rather low, it is likely that he or she will haveedccept it.
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Trade unions are indeed found to be weak in theevgagting process in Latvia.
Zasova (2012) documents that trade union densityedisas the proportion of wages set in a
collective manner in Latvia are one of the lowesEurope. Only around 16% of the
employees in Latvia are members of trade unionenthié collective bargaining coverage is
only® 20% (Vitols, 2010). Moreover, as argued by Kragamys (2013), the unions are

almost non-existent in the private sector.

As for causality between productivity and salaing tonventional relationship is
assumed: changes in productivity lead to changesaihsalary. It is highly unlikely that an
employer will manipulate one’s pay-rate (e.g.,&atsn case one is slacking off just to make

him more productive) to adjust the productivity]esst not in a general case.

4.2. Unit Root and Co-integration Tests

Performing the Augmented Dickey Fuller unit roditfeve find that the real salary,
productivity and unemployment gap time series ategrated of order one. Namely, while
the data are found to be non-stationary on thddetlee hypothesis that the first differences
contain a unit root is rejected. We implement test specifications, examining whether

series contain neither stochastic, nor determiistind.

Interestingly, we find that none of the seriessirewn to have a deterministic trend,
although they do tend to have a trend of a graitheadase until the middle of 2008. This
might be explained by the structural break arous@®22010, which was caused by the

economic crisis, and might affect the trend-tegnificance.

Since the series are integrated of the same omgeproceed with the co-integration
test. Using Engle-Granger Augmented Dickey Fubst procedure, we check the stationarity
of the residual from the long-run relation modél (inportantly, although the computation
procedure of the test statistic in the co-integratest is equal to unit root test, the critical
values are not. Therefore, instead of relyingrenunit root test result, we obtain the critical
values according to the procedure suggested by Maoki (2010). Examining the
deterministic trend of the residual, we find thasiconvincingly insignificant, so we obtain
the critical value using the specification withauime trend. The critical value for 4

variables and 42 observations at 5% significaneel lis found to be larger than the test

® For comparison, the measures for the Scandinadantries are around 80% and 90%, respectively.
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statistic, thus the series are co-integratBdsed on the results, we can proceed with our

econometric model, since the OLS estimator is svest and the results are not spurious.

4.3. Flexibility of Average Gross Real Salary

From the econometric model we find following edoa$ describing salary setting

mechanism in Latvia:

MIN(RS) = 4299~ 0244IN(UGAR)+ 1011n(PROD,)+ 0140dummy* ¢,

t—statistic -1515 3812 671
(Z)Aln(RS) =-0272_,+ 0007- OOQCBln(UGAPt)+ 0.427A|n(PRODt)+ €
t-statistic -234 199 -512 274

The long-term relationship expressed in equatigrsiows that if the long-run
absolute deviation of the job-seeker ratio fromehailibrium level decreases by 1%, real
salaries change by 0.244%. More precisely, iftheseeker ratio is higher than in the long-
term equilibrium, ceteris paribus salaries decrégs@.244% on average. If the job-seeker
ratio is lower than in the structural equilibriuogteris paribus salaries increase by 0.244% on
average. That is, while the job-seeker ratio i®Wweats equilibrium level, there is a positive
pressure on the salary level. However, when thes@gsker ratio exceeds the structural level,
a negative pressure on the salaries in the ecomoorgated. Concerning the productivity of
labour, model indicates an almost one to one o#laliip in the long-run: productivity

increasing by 1% over the long-run leads to a X®ftowth in real salaries on average.

Equivalently to all other coefficients in the leteym regression, the estimate for
dummy is significant at 1% level. Being positiviesuiggests that during the period starting
from third quarter of 2008 until the end of 2018lasies were higher than in other periods of
the study. More precisely, in the time of econounrisis and surging unemployment, real
salaries did possess a less pronounced declinertivdiner periods — at a given level of
productivity and unemployment gap, real averagargah the economy experienced on

average a 0.140% smaller decrease.

In short -run, reflected by equation (2), we friedl salary growth being also
significantly elastic to changes in unemploymerg gad productivity. If the speed at which

the job-seeker ratio is deviating from the equitibr level is raising by 1%, growth of real

® Additional hint that time series are co-integrated can be provigetie significance of the lagged error term
in model (2). In case a valid error correction nadblm exists, and the lagged residual is significéis might
suggest that series are indeed co-integrated (@raagngle, 1987).
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salaries decreases (increases) by 0.090% if thegeker-ratio is higher (lower) than the
equilibrium level. This indicates that wages a®@s8t not only to long-term deviations of
structural unemployment, but also to short-termatfiations of the cyclical unemployment.
As for productivity, we find that when the ratendtich the labour force becomes more
productive increases by 1%, real salaries are gy 0.427% faster. It implies that while
employers do adjust salaries for given productiintghort-run, it takes a longer time horizon
for all the productivity changes to be reflectedeal salary. That is, one can earn twice as
much if working twice as productive only over tlead-run, which could be explained by the
fact that it takes time for the employer to realize goods or services that were produced

more productively.

Finally, we find that salaries do respond to dieres from the long-term trend in a
short-run. If average gross real salary in Latsiaot equal to its long-term equilibrium level,
the disequilibrium will be reduced by 27.2% witlsirone quarter. Being significant at 5%
level, the coefficient before the lagged error talgo serves as an indicator that the series

used in the model are co-integrated.

4.4. The Extent of Flexibility of Average Gross Real Salary in
Latvia

Comparing the outcome with the results availabldéexisting literature, we find
that real wage elasticity to changes in unemploynsearguably higher than on average in
Europe and Euro-zone. Being significantly elastit only in long-run, but also in short
term, we can conclude that salaries in Latvia areee effective shock-absorbing
mechanism than, for instance, in Spain (Maza & Mérae, 2009), Romania, Poland and
Hungary (lara & Traistaru, 2004) as well as Italyr(mermuller, Lucifora, Origo, & Zwick,
2010). In these countries either no significant ezagemployment relationship was found, or

it took place with at least one year delay.

A direct comparison to the ‘empirical law of ecoriogh cannot be made due to
differences in methodology as well as since oumyieyment measure is not simply the job-
seeker ratio (JSR) but rather is expressed in tefrdsviation from NAWRU. However, our
alternative unemployment gap measure gives an gippate understanding of the extent of

flexibility. Difference between JSR and NAWRU inaseng by 1% is associated with a
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2.23% decrease in real average gross salary #3Reis above the structural level (Appendix
4, Figure 5, Column 3). Arguablyit is considerably higher elasticity than the fgrical law

of economics’ (Blanchflower & Oswald, 1995) wouldhgest. However, the series in the
specification are on the margin of co-integratitas{ statistic being slightly smaller than

critical value at 10% level), thus exact figuresdd be interpreted with caution.

The high and significant elasticity to changesriemployment can be explained by
the low trade union density as well as the smalpprtion of wages set in a collective
manner. Being insignificant in wage setting meckamitrade unions in Latvia do not impede
the salary adjustments during the economic cy&eal wage stickiness is indeed found to be
positively related to the collective bargaining eage (Babecky et al., 2010) and the
employment protection legislation (Holden, 20049n€erning the employment protection,
while being rather rigid de jure, it is actuallyufad to be rather weak and elastic in practice

(Krasnopjorovs, 2013).

Real salaries are also significantly elastic tonges in productivity. Moreover, in
long-run an almost perfect one-to-one relationghiigts just like in the simplest models of
economics theory books. Namely, if the productivity instance, doubles, then the
employer in long-term gets twice as high revenuwe @ofits, from which a constant part is
paid in salaries. Thus, the real salaries beconetas high as well. What is more, the effect
on wages is high and significant also in short-tdnma study covering 12 euro-area countries
in the period 1980-2005 Arpaia & Pichelmann (2007 that 40% of changes in
productivity are passed into real wages in the geat. We find that changes in growth of
productivity are passed into a similar wage grointiiease within a one quarter, indicating a

faster changing salary mechanism.

Productivity is also found to become more significictor affecting salaries than
compared to period of 1996-2004. In contrast tdystf Zasova & Méhovs, (2005), not
only we get a slightly higher coefficient for trenb-term relationship, but we also find a
statistically significant effect on the short rikppendix 4, Figure 5). The finding at least
partially can be explained by the rising numbeemiployees receiving variable

remuneration. While bonuses, premiums and othercoostant remuneration in 2005 were

" Since NAWRU and JSR generally tend to move in #raesdirection, an increase in UGAPalt of 1% means
that JSR has most likely increased by more thanNégertheless, given that NAWRU is not volatilealgo
means that JSR has not increased by much moré #harTherefore, if being above the structural |ey8R
increases by moderately more than 1%, wages teded@ases by 2.23%
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paid approximately to 39% of the labour force (R®up, 2006), according to the most
recent Fontes salary report, the number has redgltédn 2013 (Delfi.lv, 2013). Being
almost perfectly related to employees’ performatioe variable part of salary ensures a

better and faster adjustment of average salarittgettevel of productivity.

In the period starting from third quarter of 2008iLthe end of 2010, however,
average gross real salary did experience a pefiadidity. Namely, for a given level of
productivity and surging unemployment, it was ktistically significant 0.140% higher. We
can outline three possible reasons, for this figdFirst, it might be the case that the average
salary in the economy cannot fully reflect the atijuent dynamics of the labour market
during turbulent times. It is possible that in gexiod of 2008-2010 a lot of interns and other
considerably lower-paid workers got fired, thus@yrleaving the pool from which the
average salary is calculated and pushing it upg@pjorovs, 2011a). Second, it is also
possible that dummy variable reflects the gap beivitbe productivity and wages that was
created due to the booming economy in 2005-2006 wdrich closed only in 2010
(Krasnopjorovs, 2011b). During the time-span fgnen level of the productivity, salaries
were higher than in other periods. Finally, it @bbk true that during the economic crisis a
pronounced hysteresis effect took place. Due kirsgpiunemployment, considerably high
proportion of the labour force lost their compegtiess in the labour market, so increasing
the bargaining power of those remaining employeatithns putting an upward pressure on

salaries.

4.5. Flexibility of Average Salary for Various Sets of Individuals

Given the statistically significantly higher saldeyel during the crisis, we proceed
with a closer examination of the earnings of vasioudividuals. Unlike the total average, it
can help us to draw more precise conclusions oettent of downward adjustments that

took place in the reviewed period.

4.5.1. Salary Dynamics by Income
Looking at average salaries during the period &mhencome level (Income decile 10

for highest paid individuals and 1 for lowest pait surprisingly, the distribution of these
deciles is squeezed down in direction of minimufargdeaving no room for flexibility in

salaries of lowest income groups (see AppendiXxduyre 6, Chart A). Meanwhile, the
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salaries of top paid individuals fluctuate fromttld over twelve hundred LVL (1’707 EUR)
to almost fifteen hundred LVL (2’134 EUR) per month

Data in Appendix 5, Figure 6, Chart B have beenifrextito take people
characterising the top income decile, middle incateeile and bottom income decile in last
guarter of 2007 as a base groups, so that satd#riesse specific sets individuals can be
monitored over periods. The number observationghiese three groups drop by 48%, 69%
and 89% respectively, which already hints to tle flaat bottom decile had to suffer the
most from lay-offs during recession. Meanwhile,rage salaries show a more interesting
picture. Mean pay of bottom decile has experierecethall steady increase over the periods,
in line with increase in minimum wage. However, gneup that represented top decile in last
quarter of 2007 suffered quite large and statiyicignificant 25% drop in its average
salary, while if we looked at total sample the agersalary for top decile even grew during
the crisis due to lowest paid individuals beingl laff and hence decreasing the number of

observations in each decile.

As argued by Babecky et al. (2012) on of the reaisoat the salaries of higher paid
workers are more flexible is that a bigger promortof their income constitutes from bonuses
which are easier to cut during bad times. Moreadwettom decile represents employees
earning salaries close to the minimum level reductif which is protected by legislation.
Also, these employees are most likely low-skillearkers that are easy to replace in case the
downturn is perceived to be temporary. Hence,Herltottom decile a dismissal might be

preferred over a salary cut.

To sum up, most rigid income groups are found itidmo deciles, while salaries of
higher paid individuals are quite flexible, whialpports the results shown by Ammermuller
et al. (2010), Vandekerckhove et al. (2012) and¥Zasnd Méhovs (2005).

4.5.2. Salary Dynamics by Gender
The average percentage change of salary from cagequo the next for men and

women over the period from last quarter of 200/asb quarter of 2010 is shown in Appendix
6, Figure 7, Chart A. The results show that thedres similar for both groups; until 2009 the
income grows at falling pace and from the last tprasf 2008 to first in 2009 the change is
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alreadynegative. While after this decline of -2.8%6r females and -0.5% for males the
average salary again starts growing for both groigpmsales experienced another drop in
their income while men did not. Comparing thesenges in incomes by Welch
approximated t-tests allow us to reject the nupdthesis that the changes in incomes are
equal for both men and women, except for secondeyuaf 2009 and first quarter of 2010,

were the null hypothesis cannot be rejected.

Meanwhile, these changes do not capture layoffacklewe look at the number of
employed people (see Appendix 6, Figure 7, Chagrig))it has decreased for both groups
from around 500 thousand to 300 thousand. Moreastigly, the gap between the number
of employed females and males has widened, implyirag more women have retained their
jobs than men, which is contrary to existing thepuy forward by Morrison, Papps, & Poot

(2006) and in line with evidence provided by Ammalier et al. (2010).

Looking from salary flexibility perspective, we caanclude that females suffered
grater salary cuts while fewer lay-offs; henceasaflexibility is grater for them. The fact
that males were more likely to be laid off or ledlvan receive a salary cut during that period
is linked to the proportion of male workers thate®we minimum salary leaving no room for
salary cuts. As mentioned above 7.76% of emplogeesverage earned minimum pay and
53% of them were males. Also, it can be explaimgthe fact that during the recession
male-dominated sectors like construction were &gfitenore severely, thus requiring lay-
offs. Another explanation for females having thelary lowered instead of a dismissal is
that women are arguably more stable employeesritean Ammermuller et al. (2010) argues
that women might leave jobs more frequently if theisband changes employment place to
different geographical region. Meanwhile, in Latth& probability that the new workplace
will be more than one hour away is significantlyadier than in Italy or Germany. However,
the probability of accepting a job abroad stilldsgland in this case the argument of

Ammermuller et al. (2010) might be true.

4.5.3. Salary Dynamics by Age Group
Shapiro & Stiglitz (1984) explain how older emplegamnight experience higher

salary flexibility due to fear of not being ablefiod a different job because of old age. Data

on employed individuals in Latvia grouped by adevs a similar result (see Appendix 7,

8 percentage changes in average salary are stitistiifferent from zero at 5% level for both memdavomen
in all quarters.
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Figure 8,Chart A and C). However, the spike in salariesslderly can be explained by
amendments to the law that took place in July @328nd were lifted by the judgment of
Constitutional Court on 21.12.2009 (Latvijagsthesis, 2009). During the period the
amendments were in place, elderly people that wer&ing while receiving a pension,
would receive only 30% of their pension. Hencerfreecond to third quarter in 2009 the
number of individuals working over the age of 64 by almost 50% (Chart B in Appendix
7, Figure 8), thus increasing the average salfttyeogroup by almost 100 LVL (141 EUR).
Furthermore, not only least paid pensioners lefirtiobs, but also the ones that kept their

jobs started to earn more, hence the spike in @?e(n\ppendix 7, Figure 8).

Other age groups all experienced quite similardieryounger workers suffered lay-
offs (see Appendix 7, Figure 8, Chart B); meanwhiél-aged people experienced sharper
salary cuts. Hence, salary flexibility is higher foid-aged workers, which are not so easy to
fire due to their valuable experience and are reager to keep their jobs due to higher need

for independent financial stability.

4.5.4. Salary Dynamics by Industry

The industry a person chooses to work in also pday® substantial role in that
person’s salary flexibility. Appendix 8, Figure@hart A depicts the situation for four
different cases: utilities, finance and real estmgasportation and construction industry,
which is of a great interest due to the housingobribefore the crisis hit. The rest of the

industries show a similar, yet more narrowly flattag trend.

One on the interesting cases is the utility industnere the number of employees fell
by only 16% from the last quarter in 2007 to fogtarter in 2010 (see Chart B in the
Appendix 8, Figure 9), which is the lowest amorigwélve industries. Meanwhile, in
second quarter of 2009 their income on averagedsed by 24.72%vraising the average
monthly salary by 87 LVL (124 EUR) (see Chart C).

° percentage changes in average salaries areissijsdifferent from zero for all age groups in @liarters.

% \elch approximated two-sample T-tests show that ¢ve periods all income groups experienced differ
changes in salaries from the rest of the samplkepXor one period for each group (two for gro¥ged 25-
34") where the change was not statistically défer

! statistically significantly different from the ttesf the industries as measured by Welch approxithawo-
sample T-tests. In 5 cases percentage changeaitiesalvas not statistically different from zerc tiverage
percentage change in these changes is -0.1%.
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Another case are people in construction industrg aiiffered the longest period of
salary decline and biggest labour supply reduddd®o from the last quarter in 2007 to first
guarter in 2010). Meanwhile, people who workedrafice and real estate industry were
able to keep their salaries at a certain leveldidahot experience rough shocks in their
incomes or massive lay-offs. And individuals imsportation sector faced a decrease in first
guarter of 2009, then an increase in their salafi€s4%, then again decrease, then increase

and lastly a quite substantial decrease of 3.36Rsinquarter of 2010.

In line with findings of Masso and Kirillo (2011) veenclude that workers in
construction were one of the groups that experigegte harsh labour market conditions.
The biggest fluctuations in terms of salaries waoed by workers in utilities, transportation
and construction, while finance and retail seqbetroleum, leisure, basic and workers in
other industries did not experience such dras@mghs. The highest labour supply changes
happened in construction (reduction of 47%), leg4i3%), capital goods (35%) and

consumer durables industry (33%).

4.5.5. Salary Dynamics by Entity Type

In 2009 Latvian government pushed down wages imptheic sector in order to
devalue internally. While our data do not allontagompare the changes in salaries in
public sector to private sector directly, we camt o some results by looking at the business
types of employers. In Latvia 96% of companieslianged liability companies (SIA — 59%),
joint stock companies (AS — 13%) or budgetary m#i(BUDZ — 24%). A small fraction of

all companies are state enterprises (VU) and foremgities (ARV).

While joint stock and limited liability companiear be a part of both public and
private sector, budgetary institutions and staterenises are typically public sector
representatives. Average changes of salaries ad@e salaries of employees working in
selected types of business entities are depict&gpendix 9, Figure 10, Chart A and B
respectively. The pay of an average worker in staterprises and budgetary institutions
dropped significantly during 2089 while the income of other entity type employeeswn
an increasing trend or stable. Hence, during tienicial crisis, salaries were forced to

change in the public sector by the government,enthi&é effect on private sector is unclear.

12 Average percentage change in salary in statefgiges in third quarter of 2008 and last quarte2@fd9, and
in joint stock companies in first quarter of 208t statistically different from zero at 5% lev&lerage
percentage changes in salary in other entity tylssissed are statistially different from zero %t |&vel.
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The downward adjustments in the private sectoraddee found to be moderate, which as
discovered by Vanags, Zasova & Semjonovs (2014 partially stemming from new hires
at a lower rate. The increase in salaries in foreigtities® and almost no change in limited
liability and Joint Stock Company employees’ sa&annight hint to shadow economy that
grew during the crisis, since the compliance wlih law is relatively lower in Latvia than in

western countries (Zasova, 2012).

5. Conclusions

This paper has served as an update of the sadaibiflty assessment conducted in a
study of Bank of Latvia (Zasova & Niaovs, 2005). Applying the methodology on the lates
publically available data-series and its variouscgfrations, it gauges whether salaries in
Latvia have been an effective shock absorbing nresiraup to the time just before entry in
the Eurozone. Once joining a Monetary Union, aeetsal criterion for a country is to have a
flexible labour market, and particularly flexiblalaries, so that it can adjust to an asymmetric
shock in short-run. The paper has estimated trenerf the salary flexibility and thus has
made implications on the degree of fulfilment agtbriterion. Additionally, it has examined
a unigue individual-level salary dataset providgdskate Social Insurance Agency and
scoped the salary dynamics heterogeneity amongegeindome deciles, age groups,
industries and entity types during the economicrtaw. Containing data on each officially
employed worker in Latvia, the dataset allows testor statistical significance of the salary
reductions among each of the aforementioned indaligroups, which according to our

knowledge has not been inspected before.

Our main findings are following. The error correctimodel results stipulate that real
salary response to deviations from the long-rurilibgum is statistically significant and
takes place at sound speed. During the business afy2002-2013 real salaries have also
adjusted to alterations in productivity and unempient. Besides, productivity and
unemployment are significant determinants of ra&rges not only in long-term, but also

over a short-term. The results are similar to thesoobtained by Zasova & Meovs (2005)

13 An upward pressure on the foreign-owned entityrggdaluring the recession was put by the unusédily
redundancy payments made in 20B@rthermore, starting from Januaryy 2009 the upper limit on social
contributions was lifted (Likumi.lv, 2008). As odata show the official average quarterly salarynfrshich the
social contributions are calculated, while theltgtass salary for considerable proportion of indials
working in foreign entities exceeded the annuaitloh29 600 LVL or 42 117 EUR before the ceilingisv
lifted, the amendments might also account for #péd increase in salaries of foreign enterprisekens from
the last quarter of 2008 to the first quarter d20Thus, generally, we cannot conclude whetherigasl in
foreign owned entities indeed possessed an increase
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covering the period of 1996-2004, apart our findimgt productivity significantly affects real
salaries also in short term. Overall, these resuipdy that salaries in Latvia are a shock-

absorbing mechanism.

Real average gross salary according to model, hemves/found to be less flexible
during the recent economic downturn. Since thd totarage figure might be inflated by the
fact that those receiving less were dismissed,amy @ closer examination on the salary
dynamics using the State Social Insurance Agencyordata. Indeed, investigating salary
dynamics of a base group of fourth quarter of 208¥find that earners at the bottom decile
suffer considerably more dismissals than thoskeirtiddle or top deciles. The employees at
the top decile, in turn, experience significantigher salary reductions. As for gender, we
find that salaries for female workers were redumgd statistically significantly larger
amount than for men. Given that the demand for feradour force did drop less than for
men, it suggests that salaries of female labowefarere more flexible. Similarly, we find
that salaries were more elastic for mid-aged warkemployees in utilities, transport and
construction industries as well as in budgetarjtieatand state enterprises. Importantly,
salaries of all the aforementioned groups wereceduly a statistically significant amount

during the course of the economic crisis.

The persistently high real salary flexibility caa jostified by generally insignificant
role that trade unions play in the salary settiragpess in Latvia, especially in the private
sector. The elasticity is also facilitated by tberIcollective bargaining coverage and de facto
elastic employment protection legislation. Theéasing importance of productivity as a
real salary short-run determinant can be explaetthe raising number of employees
receiving variable remuneration, for example, prens. The variability of bonuses and
premiums might also account for the significantiyhter salary reductions for employees at
the top income decile, arguably for which the prtipa of variable income is higher. Salary
flexibility being less flexible and unemploymenilsgs larger for male labour force might be
justified by the higher proportion of men receiviminimum salary as well as by the fact that
the crisis affected male-dominated sectors morerséy, thus requiring multiple lay-offs. In
terms of age, our finding of salaries being lesstét for younger workers is in line with the
argument that at a younger age one is more likddjest to a lay-off rather than salary cut in

times of an economic downturn due to less expegi@md generally lower pay rate. Finally,
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the significantly larger salary cuts in budgetanyitees and state enterprises reflect the

austerity measures conducted in the public sector.

Our findings stipulate that joining Eurozone Latigaquipped with an effective
asymmetric shock-absorbing mechanism. To maintedrsalary flexibility, it is suggested to
facilitate further increase of usage of variabl@weeration in one’s pay, so linking salary to
productivity and providing employers an unregulaédrnative for base wage cuts. An
effective downward adjustment in times of spikimgemployment might be hindered by trade
unions. Therefore, their role in wage setting meadra in Latvia should not be

overemphasized as well.

6. Limitations

6.1. Adjustments in the Shadow Economy

While examining officially available salary dataetanalysis is limited by non-
inclusion of undeclared wages. As a result of flikes in unemployment, it is possible that
salaries were reduced in the shadow economy asdhlewfficial data stipulate more
moderate adjustments than de facto took placermdtevely, declared salaries were cut while
the undeclared pay level remained constant, saetiarating the extent of the elasticity. The
first alternative is arguably more likely sincésitconsiderably easier for the employer to
change the unregulated part of remuneration ovézchwthe employee has no right for

bargaining power.

The magnitude of difference between the actualstdjent and the one
observable from the available data depends bothesize of the shadow economy and the
size of adjustments made in the shadow economycénimg the former, according to a
study by PutniS and Sauka (2013), during the recession in Latashare of envelope
wages in private sector increased to 35.5% in 20tDdeclined to 26.5% in 2012. The
proportion of unreported employees according tostndy was 14.6% in 2009 and 2010. A
study by Hazans (2012) measures the share of uteelpemployees in the total economy
and arrives at a lower proportion — the peak o¥3-6.1% being reached in the second
guarter of 2009.

Concerning the size of adjustments conducteddargthy economy, it is a

subject for further studies. Some light on the ¢apished by Vanags et al.(2014) using a
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unique survey in this year's Shadow Economy Index8faltic Countries study. Asking the
respondents by how much official and unofficialbsglwas changed during the recession, the
authors find that from 2008 to 2009 relatively ggroportion of official salaries (39.3%
compared to 26%) were decreased (see Appendixidure=11), while from 2009 to 2010
envelope wages declined in 18.7% of the cases wffilgal in only 10.6%. Given the
considerable reductions in the shadow economycaneargue that the total salary
adjustment was significant. Therefore, the conolushat salaries in Latvia are flexible and

are an effective shock absorbing mechanism prevails

6.2. Hourly Wage Rate Flexibility in the Micro Data

While being able to conclude about the total mgn#iallary elasticity, in the second
part of our analysis we cannot distinguish the mxté the flexibility stemming solely from
adjustments in the hourly wage rate. Namely, aqfatie change in salaries might simply
reflect changes in the amount of labour hours. Tfarsnstance, a drop for salaries of mid-
aged workers might be in to some extent attribtietie fact that a proportion of them
started to work part-time. Since the essence chdljiestment to an asymmetric shock lies
behind the ability to regain competitiveness bydpicing the same amount at a lower cost,
the results of the second part of the analysisldhmat be interpreted in the context of
salaries of each particular group serving as atetie shock-absorbing mechanism. The
average gross monthly salary available in the @éBtiatistical Bureau of Latvia is
calculated in full-time units, i.e., taking intocaunt the labour hours each of the individual
works and thus reflecting the changes in hourlg (&entral Statistical Bureau of Latvia,

2014). Therefore, the conclusions stemming frometiner correction model hold.
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Appendix 1. Industry and company type classification
Figure 1. Industry classification according to Céelp

Abbreviation | Industry

BAS Basic

CAP Capital goods

CDR Consumer durables
CNS Construction

FRE Finance/real estate
FTB Food/tobacco

LSR Leisure

SVS Services

TEX Textiles/trade

TRN Transportation

UTI Utilities

PET Petroleum

Source: Campbell, 1996.

Figure 2. Company type description

Abbreviation | Full company type description Latvian description
AS Joint Stock Company Akciju sabié&la
ARV Foreign Entity Arvalstu ua., arvalstu ua. fil.
BUDZz Budgetary Entity BudZeta ieste
SIA Limited Liability Company Sabietva ar ierobezotu atbiiliu
VU State Enterprise Valsts sgmums

Source: Created by the authors.




Elza Kalnina, Andrejs Semjonovs

Appendix 2. NAWRU estimate
Figure 3. NAWRU estimate with and without HodrickeBcott filter
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Source: Created by the authors using data from Cenal Statistical Bureau of Latvia.
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Appendix 3. Equilibrium unemployment estimates

Figure 4. Comparison of Equilibrium Unemploymentifstes of Zasova (2012) and

European Commission (D'Auria, et al., 2010)
21%

MNAIRL astimate = o omemow BC NAWRL estimate
19% >
-
-

17% -
o 7 -
£ -
- -
B 15% ==
= -
g -
% 13% ——
s -
% 1% .\ — -

y — -

g% -

%

5%

? 2000-2006 2007 2008 2000 2010 201"

* forecast

Source: Latvian Competitiveness Report (2012)
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Appendix 4. Regression results

Figure 5. Error correction mechanism regressioneatsod

@) @)

®) ) ®)

©)

Ln(RS) ALn(RS) Ln(RS) ALN(RS) Ln(RS) ALN(RS)
Ln(UGAP) -0.244*** -0.199**=*
(-15.15) (-11.35)
Ln(PROD) 1.011%** 1.039%**
(38.12) (28.28)
Dummy 0.140*** 0.157*** 0.144%*=
(6.71) (6.83) (6.38)
Laggederror (1) -0.272*
(-2.34)
ALNn(UGAP) -0.0904*** -0.0749***
(-5.12) (-5.45)
ALn(PROD) 0.427** 0.417*
(2.74) (2.66)
UGAPalt -0.0223***
(-7.25)
Laggederor (3) -0.144
(-1.55)
AUGAPalt -0.00892**
(-3.33)
Ln(PRODrgdp) 1.075%**
(33.05)
Lagged error (5) -0.272*
(-2.60)
ALn(PRODrgdp) 0.423**
(2.99)
Constant 4.299%** 0.00675 4.276*** 0.00685 3.714%*= 0.00703*
(140.37) (1.99) (108.85) (1.77) (70.78) (2.04)
N 44 43 44 43 44 43

t statistics in parentheses

* p<0.05, **p<0.01% px0.001
OLS regression with Newey-West HAC standard erfdGAPalt is the alternative
unemployment gap measure calculated as a diffefegtoesen job-seeker-ratio and
NAWRU. PRODrgdp is an alternative productivity mescalculated as real GDP per

employed person. For lagged error terms the btadkdicate from which model the lagged
residual is obtained.
Zasova and Méhovs (2005) for quarterly data from 1996Q2 to 20@4ind the following

relationship:

Source: Created by the authors.
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Appendix 5. Salary dynamics by income

Figure 6. Average salary of all observations (Agrage salary of individuals employed in
2007 as base group (B) by income deciles
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Source: Created by the authors using data from SSIA
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Appendix 6. Salary dynamics by gender

Figure 7. Average percentage change in salariearid)number of observations (B) by
gender
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Source: Created by the authors using data from SSIA
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Appendix 7. Salary dynamics by age

Figure 8. Average salaries (A), number of obseoveti(B) and average percentage change in
salaries (C) by age groups
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Appendix 8. Salary dynamics by industry

Figure 9. Average percentage change in salariesn(fhber of observations (B) and average

salaries (C) by industry
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Appendix 9. Salary dynamics by entity type

Figure 10. Average percentage change in salaripar{é average salaries (B) by selected
employers’ business entity types
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Appendix 10. Adjustments in the shadow economy

Figure 11. Official and envelope wage change dibact

2008-9 2009-10
Official Envelope Official Envelope
Up 16.3% 17.3% 22.0% 5.0%
Down 39.3% 26.0% 10.6% 18.7%
Unchanged 44.4% 56.7% 67.3% 76.3%

Source: Vanagset al. (2014)




