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ABSTRACT

Dynamism and Inertia on the Russian Labour Market:
A Model of Segmentation*

This Paper proposes an explanation of the puzzling coexistence of elements
of inertia and dynamism on the Russian labour market using a segmentation
model. Risk-averse workers are differentiated according to their productivity.
They face a trade-off between wages and access to social services provided
by the firm. The most productive workers leave their initial firm, contract on the
spot labour market and concentrate in the best performing firms. The model
provides a possible interpretation of wage arrears which can be viewed as an
element of an implicit contract between firms and less productive workers. We
test some of the predictions of the model using a panel dataset containing
13,410 firms, for 1993–1997.
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NON-TECHNICAL SUMMARY

This Paper proposes a model of the Russian labour market that captures
elements of inertia and dynamism. From the rich empirical literature devoted
to the Russian labour market, four major features emerge as essential:
pervasive labour hoarding, the importance of social assets, mounting wage
arrears and the important mobility of some workers. The first two features can
be interpreted as elements of inertia, the last two as elements of flexibility.

To our knowledge, there is no theoretical explanation of this contrasted
picture. We propose a model of segmentation based on uncertainty and
workers’ heterogeneity and risk aversion. At the beginning of the period, firms
offer their workers a contract, which includes a low monetary wage and the
access to social services. Workers chose to accept the contract or to leave the
firm, depending on their outside opportunities, which in turn depend on their
productive characteristics. The contract plays the role of an insurance against
the risk faced by workers on the labour market. It is in the interest of the firm
to keep workers with this contract rather than hiring new workers on the
competitive market because of the ex ante uncertainty about future shocks
and about the productivity of employees. The choices of the workers give rise
to an ex post segmentation of the market whereby the most productive
workers leave their initial firm, contract on the spot labour market and
concentrate in the best performing firms. In the meantime, however, less
productive workers remain in both types of firms.

This notion of segmentation, or duality, differs from the usual two sector
models of transition where firms are contrasted according to their type of
ownership, i.e. whether they are privatised or still state owned (Blanchard,
1997). Moreover, both segments of our model exist jointly within the same firm
since good firms employ both types of workers. This aspect is to be contrasted
with the intersectoral segmentation observed in developing countries (Harris
and Todaro, 1970). On the other hand, our framework is related to the
literature on labour-tying contracts (Bardhan, 1984) that describes rural
relations between landowners and peasants in developing economies. The
duality that we put in evidence differs from traditional segmentation models
(Doeringer and Piore, 1971) which oppose a primary segment wherein
workers are stable and receive contractual compensation and a secondary



segment composed of mobile workers paid at a competitive wage. The
specificity of our setting is that workers of the primary segment have less
demanded qualifications and receive lower wages than workers of the
secondary segment.

According to the vision supported by the model, one should observe the
following signs of the segmentation process in the former state sector: (i) the
employment of the most productive workers should be more sensitive to
shocks than the employment of the less productive workers. In other words,
the adjustment variable of firms is the employment of high-productivity
workers. (ii) In certain cases, wages of low productivity workers should be less
sensitive to local labour market conditions than wages of high productivity
workers. (iii) One should observe more intra-firm wage dispersion in firms
facing positive shocks than in firms facing negative shocks. The former will
indeed have more productive workers paid at their marginal productivity while
unproductive workers are paid a unique contractual wage.

In order to test some of the predictions of the model we use a panel of 13,410
firms extracted from the Russian enterprise Registry database. We use the
variation in the volume of firms’ output as a proxy for their idiosyncratic
shocks: a firm whose production expands has certainly faced a favourable
shock, whereas a firm whose production contracts has probably faced a
negative productivity shock. We use the distinction white collar workers/blue
collar workers as a proxy for low productivity/high productivity workers (this is
in conformity with the stylized facts presented in the Paper, according to which
blue collar workers are the most demanded employees, while white collar
workers are the less adapted to the new market environment). To be sure,
such a distinction does not encompass all characteristics of the employees in
terms of their mobility and external opportunities.

As expected, the results show that firms are reacting to their shocks by
adjusting the number of blue collar workers rather than the number of white
collar workers. Also, the results show that local labour market conditions have
significantly more influence on the wages of blue collar workers than on the
wages of white collar workers.

The implications of this segmentation phenomenon in terms of restructuring
are ambiguous. On the one hand, it reflects some adjustment of the industrial



sector, namely dynamic employment policy of some firms and efficient
reallocation of the most productive workers. On the other hand, if restructuring
means reducing overmanning, then the process is far from being completed in
Russia. There is a risk that this stagnant segment exerts an eviction effect on
the dynamic sector, in particular if it receives State subsidies in order to
perform his role of social protection. The presence of social assets in former
State firms also increases the entry cost of de novo firms. De facto, many
newly created private firms do propose social services to their employees.
This constraint certainly slows down the development of the new private
sector.

This peculiar segmentation of the labour market is due to the weakness of the
institutional construction. It is above all linked to the high level of uncertainty
that surrounds the perspectives of workers and firms. In terms of the model
presented in the Paper, the real Russian specificity, compared to other
transition countries, or to market economies, is the uncertainty associated with
the cost of leaving the firm. Uncertainty is more important in Russia because
of the weaker institutions and the more fluctuating macroeconomic policy. The
weakness of the State and of the rule of law and the slow pace of institution
building in Russia shorten the time horizon of agents and weaken the quality
of their expectations. The reduction of uncertainty thus constitutes a key
condition of the ‘normalization’ of the situation and of the separation of low
productivity employees from their firm.



4 Lqwurgxfwlrq
Wkh oderxu pdunhw lv sduw ri wkh riwhq doohjhg �Uxvvldq gl�huhqfh�1 Frp0
sduhg wr rwkhu frxqwulhv vxfk dv Srodqg/ wkh F}hfk Uhsxeolf/ Kxqjdu|/ Vor0
ydnld ru Voryhqld/ rqh ri wkh ruljlqdo ihdwxuhv ri Uxvvld lv wkh uhodwlyh lqhodv0
wlflw| ri hpsor|phqw wr wkh ohyho ri dfwlylw|1 Lq Fhqwudo Hxursh/ hpsor|phqw
kdv jhqhudoo| iroorzhg wkh ghfolqh ri rxwsxw1 Lq Uxvvld/ wkh djjuhjdwh ohyho
ri hpsor|phqw kdv idoohq e| rqo| 48 shufhqw zkloh rxwsxw zdv doprvw fxw e|
78 shufhqw ehwzhhq 4<<4 dqg 4<<: +HEUG/ 4<<;,41

Wklv kdv ehhq lqwhusuhwhg lq wzr udglfdoo| rssrvlwh zd|v1 Rq wkh rqh vlgh/
wkh dssduhqw luuhvsrqvlyhqhvv ri wkh oderxu ghpdqg kdv ehhq dwwulexwhg wr
wkh odfn ri hqwhusulvh uhvwuxfwxulqj/ oderxu od|0r�v ehlqj frqvlghuhg dv d uh0
vwuxfwxulqj phdvxuh w|slfdo ri �upv* hduo| dgmxvwphqw1 Wklv lqwhusuhwdwlrq
srlqwv wr wkh gudzedfnv ri wkh sulydwlvdwlrq vwudwhj|/ grplqdwhg e| srolwl0
fdo remhfwlyhv/ zklfk kdv wudqvihuuhg wkh frqwuro ri hqwhusulvhv wr lqvlghuv 51
Wkrvh kdyh srru lqfhqwlyhv wr uhvwuxfwxuh dqg glvfrxudjh h{whuqdo lqyhvwruv
zkrvh surshuw| uljkwv duh srruo| surwhfwhg +Eodqfkdug dqg Djklrq/ 4<<9/
Iu|gpdq hw do1/ 4<<9,1 Lqvwlwxwlrqdo ihdwxuhv ri wkh oderxu pdunhw +kljk
vhsdudwlrq dqg klulqj frvwv, duh dovr wdnhq dv uhvsrqvleoh iru wkh zhdn lq0
fhqwlyhv wr vkhg oderxu +Jduledogl dqg Eul{lryd/ 4<<;,1 Wkh xqzloolqjqhvv
ri orfdo jryhuqphqwv wr dffhsw kljk ohyhov ri uhjlrqdo xqhpsor|phqw dqg wkh
uhodwhg rqjrlqj vxevlglhv dqg vriw exgjhw frqvwudlqwv/ dovr vxssruw wkh vwdwxv
txr lq whupv ri oderxu uhodwlrqv61 Ilqdoo|/ Iulheho dqg Jxulhy +4<<<, dujxh
lq d uhfhqw sdshu wkdw uhjlrqdo prelolw| dqg khqfh uhvwuxfwxulqj duh uhgxfhg
e| wkh vwudwhj| ri �upv zkr xvh vrfldo dvvhwv wr dwwdfk wkh prvw surgxfwlyh
zrunhuv1

Rq wkh rwkhu vlgh/ vrph dxwkruv kdyh lqwhusuhwhg wkh uhodwlyh vwdelolw| ri
hpsor|phqw dv d vljq wkdw wkh Uxvvldq oderxu pdunhw lv kljko| frpshwlwlyh
dqg  h{leoh +Ndsholxvkqlnry/ 4<<:,/ � d qhr0fodvvlfdo guhdp � dffruglqj wr
Od|dug dqg Ulfkwhu +4<<7,1 Li oderxu frqwudfwv duh dgmxvwhg dqg oderxu

4Iru wkh dqdo|vlv ri wkh rxwsxw idoo vhh Eodqfkdug dqg Nudphu +4<<:,/ Urodqg dqg
Yhuglhu +4<<<, dqg Fdoyr dqg Frulfhool +4<<6,1 R!fldo �jxuhv gr qrw wdnh wkh vkdgrz
hfrqrp| lqwr dffrxqw1 Dffruglqj wr Mrkqvrq hw do1 +4<<:,/ wkh vkduh ri wkh vkdgrz
hfrqrp| lq Uxvvld lqfuhdvhg iurp 45 shu fhqw ri JGS lq 4<;< wr 7419 shu fhqw lq 4<<81
E| frqwudvw/ lq Srodqg wkh vkdgrz vhfwru ghfolqhg/ dffruglqj wr wkhlu hvwlpdwlrqv/ iurp
481:( wr 4519( ri JGS lq wkh vdph shulrg ri wlph1

5Iru wkh ghvfulswlrq ri wkh Uxvvldq sulydwlvdwlrq vwudwhj| vhh Er|fnr hw do1 +4<<8,1
6Jdgg| dqg Lnhv +4<<;, vxjjhvw wkdw pdqdjhuv* �uhodwlrqdo fdslwdo� fdq eh xvhg dv d

vxevwlwxwh wr uhvwuxfwxulqj1
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uhdoorfdwhg zlwk qr ghod| lq uhvsrqvh wr ydulrxv vkrfnv ri wkh wudqvlwlrq/ lw
lv qdwxudo wkdw wkh djjuhjdwh ohyho ri hpsor|phqw uhpdlqv idluo| vwdeoh1

Lv wkh Uxvvldq hfrqrp| uljlg ru kljko|  h{leohB Kdv uhvwuxfwxulqj qrw
vwduwhg |hw ru lv lw douhdg| kdsshqlqj dw d idvw sdfhB Zh eholhyh wkdw hdfk
ri wkhvh wzr ylhzv lv uhohydqw wr d fhuwdlq h{whqw/ exw idlov wr fdswxuh wkh
zkroh slfwxuh ri wkh Uxvvldq oderxu pdunhw1 Wr gdwh/ wkhuh lv qr wkhruhwlfdo
h{sodqdwlrq ri wklv frqwudvwhg slfwxuh ri wkh Uxvvldq oderxu pdunhw1 Wkh
remhfwlyh ri wklv sdshu lv wr sursrvh d prgho ri wkh Uxvvldq oderxu pdunhw
wkdw hqfrpsdvvhv erwk hohphqwv ri lqhuwld dqg g|qdplvp1

Wkh prgho lv edvhg rq wkh suhvhqfh ri xqfhuwdlqw| dqg zrunhuv* khwhur0
jhqhlw| dqg ulvn dyhuvlrq1 Dw wkh ehjlqqlqj ri wkh shulrg/ �upv r�hu wkhlu
zrunhuv d frqwudfw zklfk lqfoxghv d orz prqhwdu| zdjh dqg wkh dffhvv wr
vrfldo vhuylfhv1 Zrunhuv fkrrvh wr dffhsw wkh frqwudfw ru wr ohdyh wkh �up/
ghshqglqj rq wkhlu rxwvlgh rssruwxqlwlhv/ zklfk lq wxuq ghshqg rq wkhlu sur0
gxfwlyh fkdudfwhulvwlfv1 Wkh frqwudfw sod|v wkh uroh ri dq lqvxudqfh djdlqvw
wkh ulvn idfhg e| zrunhuv rq wkh oderxu pdunhw1 Ilupv fdqqrw �uh zrunhuv
dqg fdq vlpso| lqflwh wkhp wr ohdyh e| r�hulqj d pruh ru ohvv dwwudfwlyh
zdjh1 Lw lv dovr lq wkh lqwhuhvw ri wkh �up wr nhhs zrunhuv zlwk wklv frqwudfw
udwkhu wkdq klulqj qhz zrunhuv rq wkh frpshwlwlyh pdunhw ehfdxvh ri wkh
h{ dqwh xqfhuwdlqw| derxw ixwxuh vkrfnv dqg wkh surgxfwlylw| ri hpsor|hhv1
Wkh fkrlfh ri wkh zrunhuv jlyh ulvh wr dq h{ srvw vhjphqwdwlrq ri wkh pdunhw
zkhuhe| wkh prvw surgxfwlyh zrunhuv ohdyh wkhlu lqlwldo �up/ frqwudfw rq wkh
vsrw oderxu pdunhw/ dqg frqfhqwudwh lq wkh ehvw shuiruplqj �upv1 Lq wkh
phdqwlph/ krzhyhu/ ohvv surgxfwlyh zrunhuv uhpdlq lq erwk w|shv ri �upv1

Wklv qrwlrq ri vhjphqwdwlrq/ ru gxdolw|/ gl�huv iurp wkh xvxdo wzr vhfwru
prghov ri wudqvlwlrq zkhuh �upv duh frqwudvwhg dffruglqj wr wkhlu w|sh ri
rzqhuvkls/ l1h1 zkhwkhu wkh| duh sulydwlvhg ru vwloo vwdwh rzqhg +Eodqfkdug/
4<<:,1 Pruhryhu/ erwk vhjphqwv ri rxu prgho mrlqwo| h{lvw zlwklq wkh vdph
�up vlqfh jrrg �upv hpsor| erwk w|shv ri zrunhuv1 Wklv dvshfw lv wr eh frq0
wudvwhg zlwk wkh lqwhuvhfwrudo vhjphqwdwlrq revhuyhg lq ghyhorslqj frxqwulhv
+Kduulv dqg Wrgdur/ 4<:3,1 Rq wkh rwkhu kdqg/ rxu iudphzrun lv uhodwhg wr
wkh olwhudwxuh rq oderxu w|lqj frqwudfwv +Edugkdq/ 4<;7, wkdw ghvfulehv ux0
udo uhodwlrqv ehwzhhq odqgrzqhuv dqg shdvdqwv lq ghyhorslqj hfrqrplhv1 Lq
vxfk prghov/ odqgrzqhuv fdq hqvxuh wkhpvhoyhv djdlqvw folpdwlf dqg vhdvrqdo
yduldwlrqv/ e| sursrvlqj orz zdjh orqj whup oderxu w|lqj frqwudfwv wr shdv0
dqwv1 Gxulqj shdn vhdvrqv ru kljk kduyhvw wlphv/ wkh| rffdvlrqdoo| vdwlvi|
wkhlu dgglwlrqdo oderxu qhhgv e| klulqj pruh zrunhuv/ zlwk vkruw whup frq0
wudfwv/ rq wkh vsrw pdunhw1 Wkh gxdolw| wkdw zh sxw lq hylghqfh dovr gl�huv
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iurp wudglwlrqdo vhjphqwdwlrq prghov +Grhulqjhu dqg Slruh/ 4<:4, zklfk rs0
srvh d sulpdu| vhjphqw zkhuhlq zrunhuv duh vwdeoh dqg uhfhlyh frqwudfwxdo
frpshqvdwlrq dqg d vhfrqgdu| vhjphqw frpsrvhg ri preloh zrunhuv sdlg
dw d frpshwlwlyh zdjh1 Wkh vshfl�flw| ri rxu vhwwlqj lv wkdw zrunhuv ri wkh
sulpdu| vhjphqw kdyh ohvv ghpdqghg txdol�fdwlrqv dqg uhfhlyh orzhu zdjhv
wkdq zrunhuv ri wkh vhfrqgdu| vhjphqw1

Wkh qh{w vhfwlrq suhvhqw wkh pdmrxu vw|olvhg idfwv ri wkh Uxvvldq oderxu
pdunhw/ looxvwudwlqj pruh suhflvho| wkh dpelydohqfh ri wkh Uxvvldq oderxu
pdunhw1 Zh wkhq wu|/ lq vhfwlrq 6/ wr fdswxuh wkh gxdolw| ri wkh Uxvvldq
oderxu pdunhw lq d prgho ri vhjphqwdwlrq1 Vhfwlrq 7 looxvwudwhv wklv ylvlrq
xvlqj wkh Uxvvldq hqwhusulvh Uhjlvwu| gdwdedvh7 iurp zklfk zh h{wudfw d
sdqho ri 46 743 �upv revhuyhg iurp 4<<6 wr 4<<:1 Vhfwlrq 8 frqfoxghv1

5 Vdolhqw ihdwxuhv ri wkh Uxvvldq oderxu pdu0
nhw

Iurp wkh ulfk hpslulfdo olwhudwxuh ghyrwhg wr wkh Uxvvldq oderxu pdunhw/ irxu
pdmrxu ihdwxuhv hphujh dv hvvhqwldo= shuydvlyh oderxu krduglqj/ wkh lpsru0
wdqfh ri vrfldo dvvhwv/ prxqwlqj zdjh duuhduv/ dqg wkh lpsruwdqw prelolw|
ri vrph zrunhuv1 Wkh �uvw wzr ihdwxuhv fdq eh lqwhusuhwhg dv hohphqwv ri
lqhuwld/ wkh odvw wzr dv hohphqwv ri  h{lelolw|1

514 Hohphqwv ri lqhuwld

Shuydvlyh oderxu krduglqj/ dfnqrzohgjhg e| prvw Uxvvldq �upv +Dxnxw0
vlrqhn dqg Ndsholxvkqlnry/ 4<<9,8/ lv reylrxvo| dvvrfldwhg zlwk wkh uhodwlyh
lqhodvwlflw| ri hpsor|phqw wr wkh yduldwlrq lq rxwsxw1 Jduledogl dqg Eul{lryd
+4<<;, uhodwh wkh shuydvlyh oderxu krduglqj lq Uxvvldq �upv wr oderxu pdunhw
lqvwlwxwlrqv vxfk dv kljk vhdufk dqg klulqj frvwv dqg wkh ohjlvodwlrq olplwlqj
vrfldo sodqv1 Lq wkh vdph vslulw/ Dxnxwvlrqhn dqg Ndsholxvkqlnry +4<<9, dqg
Frppdqghu hw do1 +4<<;, xqghuolqh wkh srolwlfdo revwdfohv wr od|0r�v/ vxfk
dv wkh uhoxfwdqfh ri pdqdjhuv wr fuhdwh frq lfwv zlwk orfdo jryhuqphqwv xq0

7Wkh lqirupdwlrq lv froohfwhg e| wkh Uxvvldq Vwdwlvwlfdo Frpplwwhh +Jrvnrpvwdw, rq d
frpsxovru| dqg uhjxodu edvlv1

8Lq wkh vxuyh| ri hqwhusulvhv uhdolvhg e| wkh dxwkruv wkh dyhudjh ohyho ri oderxu krduglqj
dfnqrzohgjhg e| wkh �upv lv 53(1
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zloolqj wr doorz odujh rshq xqhpsor|phqw9/ dv zhoo dv zlwk wkh hpsor|hhv1
Eurzq +4<<;, srlqwv dw lqirupdwlrq dv|pphwulhv dqg frruglqdwlrq sureohpv
zklfk pdnh udwlrqdo iru d jlyhq �up wr krdug oderxu zkhq doo rwkhu �upv gr
dqg wkhuhe| lqfuhdvh klulqj frvwv1

Wkh uhoxfwdqfh ri �upv wr glyhvw wkhlu vrfldo dvvhwv fdq dovr eh ylhzhg
dv dq hohphqw ri uljlglw|1 Lq wkh Vrylhw shulrg/ d odujh dprxqw ri vrfldo
vhuylfhv zdv surylghg e| �upv wr wkhlu hpsor|hhv1 Wkh| lqfoxghg krxvlqj/
fdwhulqj/ nlqghujduwhqv/ folqlfv/ vdqdwrulxpv/ wudqvsruwdwlrq/ vsruw dqg ydfd0
wlrq uhvruwv/ dqg uhwluhphqw ehqh�wv1 Wkhvh vhuylfhv zhuh sursrvhg dw kljko|
vxevlgl}hg sulfhv e| �upv zklfk/ lq wxuq/ xvhg wr uhfhlyh wudqvihuv iurp orfdo
jryhuqphqw wr fryhu wkhvh frvwv +Frppdqghu dqg Vfkdqnhupdq/ 4<<:,:1 Dv
wkh v|vwhp ri vrfldo surwhfwlrq kdv qrw ehhq uhiruphg/ hpsor|hhv duh vwloo
ghshqghqw rq wkhlu �up iru wkh surylvlrq ri vrfldo vhuylfhv1 Wkh| fdq dovr
ehqh�w iurp wkh dffhvv/ lqvlgh �upv exloglqjv/ wr vxevlglvhg vdohv ri irrgvwx�
dqg edvlf frqvxpswlrq jrrgv1 Hyhq wkrxjk �upv kdyh ehhq doorzhg dqg hq0
frxudjhg wr glyhvw vrfldo dvvhwv/ prvw ri wkhp/ hvshfldoo| wkh odujhu rqhv/ kdyh
nhsw wkhp wr d vljql�fdqw h{whqw +Frppdqghu hw do1/ 4<<;,1 Wkh vxevlglv0
dwlrq ri irrg dqg rwkhu lqwhjudwhg vhuylfhv dovr jrhv rq/ suredeo| ehfdxvh
�upv kdyh ehhq deoh wr suhvhuyh wkhlu uhodwlrqv zlwk wkh iruphu vxssolhuv
zlwkrxw kdylqj wr sd| wkh lqfuhdvhg frvwv ri wkh qhz glvwulexwlrq fkdlqv1 Lq
wkh frqwh{w ri xqfhuwdlq rxwvlgh rssruwxqlwlhv/ wkhvh dvvhwv fhuwdlqo| surylgh
lqfhqwlyhv wr uhpdlq lq wkh �up1

515 Vljqv ri  h{lelolw|

Lq vslwh ri wkhvh idfwruv ri uljlglw|/ hohphqwv ri  h{lelolw| duh dovr lpsruwdqw1
Iru lqvwdqfh/ wkh kljk yduldelolw| ri zdjhv frpshqvdwhv iru wkh uhodwlyh vwd0
elolw| ri hpsor|phqw ohyhov1 Lq dyhudjh/ Uxvvldq zdjhv kdyh orvw :3 shu fhqw
ri wkhlu sxufkdvlqj srzhu ehwzhhq 4<;< dqg 4<<9 +qrw wdnlqj duuhduv lqwr
dffrxqw, zkloh lq wkh vdph shulrg/ lq Fhqwudo Hxurshdq frxqwulhv/ uhdo zdjhv
ihoo e| qr pruh wkdq 63 shu fhqw +Jduledogl/ Eul{lryd/ 4<<;,1 Wkh yduldelolw|
ri uhdo zdjhv wdnhv wzr ruljlqdo irupv lq Uxvvld1

Iluvw/ �upv iuhtxhqwo| dgmxvw wkh qxpehu ri zrunlqj krxuv ri wkhlu vwd�

9Wkh odz doorzv orfdo jryhuqhphqwv dqg wudgh xqlrqv wr vxvshqg pdvvlyh uhgxqgdqflhv1
Wkh uhfhqw edqnuxswf| odz dovr iruhvhhv wkdw dq| oltxlgdwlrq sodq zklfk fdq eh h{shfwhg
wr suryrnh pdvvlyh od|0r�v fdq eh ghod|hg iru vl{ prqwkv1

:Wkh dxwkruv uhsruw wkdw derxw 58( ri krxvlqj/ khdowk dqg hgxfdwlrq vhuylfhv wr wkh
srsxodwlrq zhuh surylghg e| �upv1
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+dqg dffruglqjo| wkhlu zdjhv,1 Iru lqvwdqfh/ wkh| riwhq lpsrvh frpsxovru|/
xqsdlg ohdyhv wr wkhlu hpsor|hhv1 Dffruglqj wr Jlpshovrq dqg Olssrogw
+4<<:,/ xqsdlg ohdyhv kdg wrxfkhg 45 shu fhqw ri wkh hpsor|hg oderxu irufh
lq 4<<:/ zlwk dq dyhudjh gxudwlrq ri 73 gd|v1

Vhfrqg/ zdjh duuhduv frqvwlwxwh dqrwkhu lpsruwdqw prgdolw| ri uhdo zdjh
uhgxfwlrq1 Prxqwlqj vshfwdfxoduo| vlqfh 4<<7/ dffxpxodwhg zdjh duuhduv duh
uhsruwhg e| Hduoh dqg Vdeluldqryd +4<<;, wr kdyh uhdfkhg ; eloolrq grooduv lq
4<<:/ dprxqwlqj rq dyhudjh wr 6 prqwko| zdjhv lq wkh frqfhuqhg �upv/ dqg
wrxfklqj 95 shu fhqw ri wkh krxvhkrogv vxuyh|hg e| wkh UOPV; vxuyh|1 Ydu0
lrxv vwxglhv vkrz wkdw wkh doorfdwlrq ri zdjh duuhduv lv gl�huhqwldwhg dfurvv
hpsor|hhv dqg wkdw wkh| whqg wr idoo v|vwhpdwlfdoo| rq wkh vdph shuvrqv1
Ghvdl dqg Lgvrq +4<<;, frqvlghu wkdw �upv xvh zdjh duuhduv dv d ghylfh wr
gl�huhqwldwh uhdo zdjhv h�hfwlyho| sdlg wr wkhlu hpsor|hhv/ lq rughu wr suh0
vhuyh wkh uhdo zdjh ri wkh ehvw hpsor|hhv/ vr wkdw hdfk hpsor|hh jhwv sdlg
h{dfwo| wkh dprxqw qhfhvvdu| wr uhwdlq klp lq wkh �up1 Lq wkh vdph vslulw/
Hduoh dqg Vdeluldqryd +4<<;, vxjjhvw wkdw �upv xvh zdjh duuhduv lq d glv0
fulplqdwlqj zd| djdlqvw wkh prvw fdslwdo vshfl�f hpsor|hhv1 Ohkpdq hw do1
+4<<;, fodlp wkdw �upv doorfdwh zdjh duuhduv wr wkh prvw vwdeoh hpsor|hhv1
Doo wkhvh dqdo|vlv vkduh wkh lghd wkdw zdjh duuhduv duh xvhg dv d gl�huhqwldwlrq
ghylfh1

Lq dgglwlrq wr wkh dgmxvwphqw ri uhdo zdjhv/ uhfhqw vwxglhv dovr uhyhdo d
vljql�fdqw txdqwlw| dgmxvwphqw rq wkh Uxvvldq oderxu pdunhw1 Lq vslwh ri
oderxu krduglqj dqg wkh dwwudfwlrq ri vrfldo dvvhwv/ jurvv  rzv ri klulqjv dqg
vhsdudwlrqv vhhp wr eh lpsruwdqw rq wkh oderxu pdunhw1 Dv grfxphqwhg e|
Jlpshovrq dqg Olssrogw +4<<:,/ wkh wxuqryhu udwh ri oderxu< uhdfkhg 83 shu
fhqw lq 4<<:/ zklfk lv h{fhswlrqdoo| kljk iru dq hfrqrp| lq wudqvlwlrq +wkh
wxuqryhu udwh zdv 75 shu fhqw lq Srodqg dqg 57 shu fhqw lq Urpdqld lq wkh
vdph |hdu, dqg lv forvh wr ohyhov w|slfdo ri RHFG frxqwulhv +93 shu fhqw rq
dyhudjh lq wkh RHFG/ dqg 9: shu fhqw lq wkh Xqlwhg Vwdwhv,1

Oderxu wxuqryhu lv grplqdwhg e| mre wr mre fkdqjh dqg e| yroxqwdu| vhs0
dudwlrqv udwkhu wkdq od|0r�v zklfk uhsuhvhqw ohvv wkdq ; shu fhqw ri wkh fdvhv
ri vhsdudwlrqv +Jlpshovrq dqg Olssrogw/ 4<<:,1 Wklv odvw ihdwxuh frqvwlwxwhv
dqrwkhu Uxvvldq vshfl�flw|1 Lq rwkhu wudqvlwlrq hfrqrplhv/ od|0r�v kdyh ehhq

;Wkh Uxvvldq Orqjlwxglqdo Prqlwrulqj Vxuyh| lv d shulrglf/ qdwlrqdoo| frqgxfwhg
krxvhkrogv vxuyh|/ odxqfkhg lq 4<<5/ hpeudflqj d vdpsoh ri derxw <333 lqglylgxdov iurp
udqgrpo| vhohfwhg krxvhkrogv1

<Wkh wxuqryhu udwh lv fdofxodwhg dv wkh udwlr ri klulqjv dqg vhsdudwlrqv ryhu wkh wrwdo
vwrfn ri hpsor|phqw lq d jlyhq shulrg1
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pxfk pruh iuhtxhqw1

Dq lpsruwdqw revhuydwlrq lv wkdw wklv kljk prelolw| lv xqhyhq dfurvv hp0
sor|hhv1 Hpslulfdo vwxglhv vkrz d gl�huhqwldwlrq ri ehkdylrxu wkdw rssrvhv
yhu| preloh eoxh frooduv/ dqg pruh lppreloh zklwh frooduv431 Rwkhu idfwruv
vxfk dv txdol�fdwlrq/ djh dqg orfdo oderxu pdunhw frqglwlrqv dovr sod| d gli0
ihuhqwldwlqj uroh1 Pruh txdol�hg/ |rxqjhu/ xuedq zrunhuv duh pxfk pruh
preloh +Jlpshovrq dqg Olssrogw/ 4<<:,1

Oderxu prelolw| lv dovr gl�huhqwldwhg dfurvv �upv1 Vpdoohu �upv/ dqg
wkrvh lq ehwwhu �qdqfldo vlwxdwlrq/ kdyh d pruh dfwlyh hpsor|phqw srolf|1
Wkh| pruh riwhq xvh vkruw whup frqwudfwv dqg kluh |rxqjhu/ pruh txdol�hg
zrunhuv +Ghqlvryd hw do1/ 4<<;,1 E| frqwudvw/ �upv zklfk h{shulhqfh �qdq0
fldo gl!fxowlhv nhhs wkhlu hpsor|hhv iru orqjhu shulrgv ri wlph/ dqg hpsor|
shuvrqv ryhu wkh uhwluhphqw djh1

6 D vhjphqwdwlrq prgho
Wr rxu nqrzohgjh/ wkhuh lv qr wkhruhwlfdo h{sodqdwlrq ri wklv sx}}olqj frh{0
lvwhqfh ri g|qdplvp dqg lqhuwld/ hyhq wkrxjk lw kdv ehhq hpslulfdoo| grfx0
phqwhg/ h1j1 e| Jlpshovrq dqg Olssrogw +4<<:,/ Olssrogw dqg Juh| +4<<:,
dqg Fodunh +4<<;,1 Dv qrwhg lq wkh suhylrxv vhfwlrq/ prvw ri wkh h{lvwlqj
wkhruhwlfdo olwhudwxuh hvvhqwldoo| vkhgv oljkw rq zrunhuv lpprelolw| e| dqd0
o|}lqj zdjh duuhduv/ shuydvlyh oderxu krduglqj dqg wkh uroh ri vrfldo dvvhwv1
Zh sursrvh d ylvlrq ri wkh Uxvvldq oderxu pdunhw zklfk hqfrpsdvvhv erwk
wkh lpprelolw| ri fhuwdlq hpsor|hhv dqg wkh kljk prelolw| ri rwkhuv1 Lq rxu
vhwwlqj/ djhqwv duh khwhurjhqrxv dqg idfh d kljk ghjuhh ri xqfhuwdlqw|1 Zh
vkrz wkdw jlyhq wkh lqvwlwxwlrqdo frqvwudlqwv idfhg e| �upv dqg hpsor|hhv/
wkh odwwhu fdq hqwhu lqwr wzr gl�huhqw w|shv ri frqwudfw1 Wklv jhqhudwhv d
vhjphqwdwlrq ri wkh oderxu pdunhw1

614 Wudqvlwlrq/ vkrfnv dqg xqfhuwdlqw|

Rqh fdq wklqn ri wkh wudqvlwlrq dv d vhulhv ri h{rjhqrxv vkrfnv1 Vrph ri
wkhvh vkrfnv duh pdfurhfrqrplf/ h1j1 fuhglw fuxqfk ru djjuhjdwh rxwsxw  xf0
wxdwlrqv1 Vrph vkrfnv duh lglrv|qfudwlf1 Ilup vshfl�f ghpdqg vkrfnv ghulyh
iurp wkh fkdqjh lq lwv wudgh uhodwlrqv/ iru lqvwdqfh/ wkh froodsvh ri wkh FPHD

43Wkh wxuqryhu dqg uhsodfhphqw udwhv ri eoxh froodu zrunhuv duh wzlfh dv kljk dv wkrvh
ri zklwh froodu zrunhuv1
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dqg wkh glvuxswlrq ri vwdwh rughuv lq 4<<4/ wkh frpshwlwlrq ri lpsruwhg jrrgv
rq wkh grphvwlf pdunhw dqg wkh fkdqjh lq frqvxphuv ghpdqg1 Lglrv|qfudwlf
vxsso| vkrfnv uhodwh wr wkh fkdqjh lq wkh frvw ri wkh lqsxwv xvhg e| wkh �up/
iru h{dpsoh wkh odujh vzlqjv lq wkh sulfh ri hqhuj|1 Zrunhuv vshfl�f vkrfnv
frqfhuq wkh �w ehwzhhq wkhlu vnloov dqg wkh qhz uhtxluhphqwv ri wkh pdunhw1

Wkh shuydvlyhqhvv ri lglrv|qfudwlf vkrfnv lpsolhv wkdw djhqwv olyh lq d
zruog ri xqfhuwdlqw|1 Iru lqvwdqfh/ �upv ljqruh zkhwkhu wkhlu pdqdjhuv/
hpsor|hhv/ rujdqlvdwlrq/ lqvwdoohg fdslwdo dqg surgxfwlrq whfkqltxhv zloo eh
dgdswhg wr wkhlu qhz frpshwlwlyh hqylurqphqw diwhu wkh vkrfnv rffxu1 Frq0
fhuqlqj wkh txdolw| ri wkhlu hpsor|hhv/ wkh xqfhuwdlqw| frphv iurp wkh idfw
wkdw wkh vnloov ghyhorshg e| zrunhuv lq d frqwh{w ri dgplqlvwudwlyh frruglqd0
wlrq fdq suryh xvhohvv lq d ghfhqwudolvhg pdunhw1

Hpsor|hhv wkhpvhoyhv duh frqiurqwhg zlwk xqfhuwdlqw|/ zklfk pdlqo| frq0
fhuq wkh dydlodelolw| dqg wkh ydoxh ri mre rssruwxqlwlhv rq wkh qhzo| hphujlqj
oderxu pdunhw1 Dqrwkhu lpsruwdqw hohphqw ri xqfhuwdlqw| lv uhodwhg wr wkh
vrfldo surwhfwlrq v|vwhp1 Zkhq ohdylqj klv �up/ dq hpsor|hh grhv qrw nqrz
h{dfwo| zkdw ohyho ru nlqg ri vrfldo vhuylfhv kh zloo eh deoh wr �qg lq rwkhu
�upv dqg dw zkdw frvw1 Iurp wkh srlqw ri ylhz ri wkh hpsor|hh/ d fhuwdlq
ohyho ri ulvn lv wkxv dvvrfldwhg zlwk txlwwlqj wkh �up1

Zh frqvlghu wkdw wkh wudqvlwlrq surfhvv fdq eh glylghg lqwr pdq| vxe0
shulrgv hdfk ri zklfk lv grplqdwhg e| d vhw ri vkrfnv1 Iru lqvwdqfh/ wkh
diwhupdwk ri olehudolvdwlrq lv grplqdwhg e| wkh udglfdo fkdqjh lq uhodwlyh
sulfhv/ wkh qh{w shulrg lv grplqdwhg e| wkh uhdoorfdwlrq ri uhvrxufhv lpsxovhg
e| sulydwlvdwlrq hwf1 Wkh zkroh wudqvlwlrq surfhvv fdq wkxv eh ylhzhg dv
d vhulhv ri vkrfnv zklfk wuljjhu d fkdqjh lq wkh pdunhw ydoxdwlrq ri wkh
fkdudfwhulvwlfv ri wkh djhqwv1 Wkh lpsruwdqw srlqw lv wkdw djhqwv kdyh wr
wdnh ghflvlrqv dqg vwduw dfwlrqv lq wkh ehjlqqlqj ri wkh shulrg/ ehiruh nqrzlqj
h{dfwo| wkh qdwxuh ri wkh vkrfnv wkdw zloo d�hfw wkhlu fkdudfwhulvwlfv1

61414 Xqfhuwdlqw| dqg wkh �up= surgxfwlylw| vkrfnv

Frqvlghu dq hfrqrp| zlwk � lqlwldoo| lghqwlfdo �upv1 Hdfk �up kdv d vwrfn
ri sk|vlfdo fdslwdo g dqg hpsor|v ,f zrunhuv vr wkdw wkh wrwdo oderxu irufh
lv u ' �,f1 Hdfk zrunhu vxssolhv lqhodvwlfdoo| rqh xqlw ri wlph1

Ilupv +pdqdjhuv, idfh wzr w|shv ri fkdqjhv dqg xqfhuwdlqw|1 Wkh �uvw
rqh frqfhuqv vxsso| dqg ghpdqg lglrv|qfudwlf vkrfnv wkdw zh uhsuhvhqw dv
d�hfwlqj wkh surgxfwlrq whfkqrorj|1 Pruh suhflvho|/ zh vxssrvh wkdw dw wkh
ehjlqqlqj ri wkh shulrg/ hdfk �up idfhv d whfkqrorj| surgxfwlrq ixqfwlrq' '
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��?i�gc ,j zkhuh � lv d surgxfwlylw| sdudphwhu vxemhfw wr dq lglrv|qfudwlf
vkrfn dqg glvwulexwhg lq d�c�o dffruglqj wr d fxpxodwlyh ME��c zlwk ME�� '
f dqg ME�� ' ��

Wkh vhfrqg w|sh ri xqfhuwdlqw| idfhg e| wkh �upv uhodwhv wr wkh sur0
gxfwlylw| ri wkhlu hpsor|hhv1 Zh frqvlghu wkdw zrunhuv ohduq wkhlu srwhqwldo
surgxfwlylw| +ru xqlwv ri h!flhqw oderxu wkh| duh deoh wr surylgh, @ dw wkh
ehjlqqlqj ri wkh shulrg1 Wklv/ krzhyhu/ uhpdlqv sulydwh lqirupdwlrq wr wkhp/
dqg wkh �up rqo| nqrzv wkdw wkh vnloov ri khu zrunhuv duh glvwulexwhg lq dfc @o
dffruglqj wr d fxpxodwlyh 8 E�� zlwk 8 E@� ' ,f� +D sduwlfxodu fdvh wkdw zh
zloo xvh lq wkh vhtxho lv wkh xqlirup glvwulexwlrq rq dfc ,fo,1 Lw lv lpsruwdqw wr
vwuhvv wkdw @ lv qrw wr eh wdnhq dv wkh whfkqlfdo surgxfwlylw| ri wkh hpsor|hh
exw udwkhu dv d phdvxuh ri klv uhodwlyh dgdswdwlrq wr wkh qhz uhtxluhphqwv ri
wkh pdunhw1 Wkh lqirupdwlrqdo dv|pphwu| frqfhuqlqj wklv sdudphwhu vwhpv
iurp wkh idfw wkdw �upv kdyh rqo| ehhq deoh wr revhuyh wkhlu hpsor|hhv lq
wkh wdvn wkh| xvhg wr shuirup ehiruh wkh vkrfn1 Wkh| ljqruh krz wkh| zloo
�w d qhz hqylurqphqw/ qhz wdvnv hwf1 Wkh hpsor|hh/ krzhyhu/ nqrzv klv
fkdudfwhulvwlfv dqg lv wkxv deoh wr dqwlflsdwh klv shuirupdqfh lq wkh qhz
hqylurqphqw1

61415 Xqfhuwdlqw| dqg wkh hpsor|hhv= wkh uroh ri vrfldo dvvhwv

Dv revhuyhg lq vhfwlrq 514/ vrfldolvw �upv xvhg wr surylgh ydulrxv vrfldo vhu0
ylfhv wr wkhlu hpsor|hhv rxw ri vrfldo dvvhwv wkh| kdg dw wkhlu glvsrvdo1 Jhq0
hudoo|/ rqh pd| wklqn ri dq| qrq shfxqldu| ehqh�wv surylghg e| �upv wr
wkhlu zrunhuv dv d sduw ri dq hpsor|phqw sdfndjh1 Zh vxssrvh wkdw doo �upv
kdyh d vwrfn 7 ri vrfldo dvvhwv exlow xs ehiruh wkh wudqvlwlrq zklfk fdq vwloo
eh xvhg dw olwwoh frvw gxulqj wkh wudqvlwlrq surfhvv441

Zh dvvxph wkdw wkhuh lv d frvw wr zrunhuv/ ghqrwhg e| jc ri vkliwlqj iurp
wkhlu lqlwldo �up wr dqrwkhu �up1 Wkh vkliwlqj frvw j fdq eh lqwhusuhwhg lq d
qduurz vhqvh/ dv wkh vhdufk frvw wkdw dq hpsor|hh zkr ohdyhv klv �up pxvw
dvvxph lq rughu wr �qg d qhz surylghu ri wkh vrfldo vhuylfhv kh qhhgv/ ru/
lq d pruh jhqhudo vhqvh/ dv wkh frvw ri fkdqjlqj zrunsodfh1 Lw uh hfwv wkh
dgmxvwphqw frvw ri prylqj iurp rqh orfdwlrq wr dqrwkhu/ wkh frvw ri dgdswlqj
wr d qhz hqylurqphqw dqg wkh srvvleoh plvpdwfk ehwzhhq wkh vrfldo vhuylfhv

44Wkh frvw ri surylglqj vrfldo vhuylfhv lv orz ehfdxvh wkh �{hg frvw ri vrfldo dvvhwv kdv
douhdg| ehhq sdlg lq wkh sdvw/ dqg ehfdxvh wkh �up frqwlqxhv wr uhfhlyh vxevlglhv iurp
ydulrxv ohyhov ri wkh jryhuqphqw1 Iru d glvfxvvlrq ri wkh uhdvrq zk| wkhvh dvvhwv duh qrw
wdnhq lq fkdujh e| wkh jryhuqhphqw lwvhoi/ vhh Frppdqghu dqg Vfkdqnhupdq +4<<:,1
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surylghg e| dqrwkhu �up dqg wkh qhhgv ri d sduwlfxodu zrunhu1 Wkh odvw
hohphqw lpsolhv wkdw wkh frvw zloo ghshqg rq wkh uhodwlyh �zrunhu vshfl�flw|�
ri wkh vrfldo dvvhwv surylghg e| wkh �up1 Iru vrfldo surylvlrq ri krxvlqj/
khdowk fduh/ fklog fduh/ hgxfdwlrq/ wudlqlqj dqg ohlvxuh jrrgv/ wkh vshfl�flw|
fdq eh txlwh kljk dqg suredeo| ghshqgv rq wkh ohqjwk ri vhuylfh ri wkh zrunhu
lq klv lqlwldo �up451 Gxulqj wkh wudqvlwlrq/ zrunhuv odfn lqirupdwlrq derxw
wkh qdwxuh dqg wkh pdjqlwxgh ri wkhvh frvwv1 Zh wkhuhiruh frqvlghu wkdw j lv
d udqgrp yduldeoh glvwulexwhg rq dfc jo dffruglqj wr d fxpxodwlyh CE�� zlwk
CEj� ' �1

Iru vlpsolflw|/ zh dvvxph wkdw hdfk zrunhu frqvxphv d xqlw ri vrfldo
vhuylfhv +zklfk fdq eh vhhq dv d plqlpxp frqvxpswlrq ru vrfldo surwhfwlrq
ohyho, dqg wkdw wkh xqfhuwdlqw| kh idfhv uhodwhv wr wkh h�ruw qhhghg wr dffhvv
wklv xqlw frqvxpswlrq ohyho1

61416 Wlplqj

Djhqwv kdyh wr wdnh fhuwdlq ghflvlrqv dw wkh ehjlqqlqj ri wkh shulrg1 Wkh
wlplqj ri wkh vhtxhqwldo surfhvv ri uhyhodwlrq ri lqirupdwlrq lv dv iroorzv1
Iluvw/ zrunhuv ohduq wkhlu rzq surgxfwlylw| ohyho @1 Vhfrqg/ �upv/ ehiruh
revhuylqj wkhlu vkrfn dqg zlwkrxw nqrzlqj wkh h{dfw surgxfwlylw| ri hdfk
lqglylgxdo/ sursrvh wr wkhlu lqlwldo zrunhuv d +pruh ru ohvv lpsolflw, frqwudfw
E�c r� frpsrvhg ri d �{hg zdjh � dqg wkh surylvlrq ri wkh vrfldo vhuylfhv
r�46

Zh dvvxph/ lq frqiruplw| zlwk wkh vw|ol}hg idfwv ri vhfwlrq 514/ wkdw
vrph lqvwlwxwlrqdo frqvwudlqwv klqghu od|r�v dqg wkdw yroxqwdu| vhsdudwlrqv
grplqdwh zrunhuv* rxw rzv1 Wkh �up fdq wkxv vlpso| lqflwh zrunhuv wr ohdyh
+ru wr vwd|, e| r�hulqj wkhp d pruh ru ohvv dwwudfwlyh frqwudfw +wkurxjk wkh
ohyho ri wkh frqwudfwxdo zdjh ���

Zrunhuv fdq dffhsw ru uhmhfw wkh r�hu1 Li wkh| dffhsw wkh frqwudfw/ wkh|
vwd| lq wkh �up dqg hqmr| wkh vrfldo dvvhwv ri wkh �up1 Li wkh| uhmhfw wkh
r�hu/ wkh| kdyh wr pdnh d olylqj rxwvlgh wkhlu lqlwldo �up e| �qglqj d mre rq

45Zh dvvxph/ iru vlpsolflw|/ wkdw zkhq kh txlwv/ dq hpsor|hh orrvhv dffhvv wr wkh vrfldo
dvvhwv ri klv �up1 Lq uhdolw|/ vrph zrunhuv uhwdlq dffhvv wr vrph ri wkh vrfldo dvvhwv ri wkhlu
lqlwldo �up1 Wklv lv wkh fdvh/ lq sduwlfxodu/ iru krxvlqj +Frppdqghu dqg Vfkdqnhupdq/
4<<:,1

46Lq uhdolw|/ wkh zdjhv ri wkh zrunhuv zkr ghflgh wr uhpdlq lq wkh �up duh khwhurjh0
qrxv1 Wklv uh hfwv wkh ohjdf| ri wkh sdvw dqg dovr wkh srvvlelolw| iru �upv wr glvfulplqdwh
dffruglqj wr fkdudfwhulvwlfv wkdw duh douhdg| revhuydeoh1
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wkh frpshwlwlyh oderxu pdunhw1
Dw d wklug vwdjh/ wkh surgxfwlylw| @ ri doo zrunhuv lv uhyhdohg wr doo djhqwv

lq wkh hfrqrp| +ehfrphv frpprq nqrzohgjh, dqg �upv dovr ohduq wkhlu rzq
lglrv|qfudwlf surgxfwlylw| vkrfn �1 Diwhu wkh vkrfn/ hdfk �up fdq jr wr wkh
vsrw oderxu pdunhw wr kluh pruh zrunhuv wr pd{lplvh lwv sur�wv1 Ehfdxvh
rq wkh vsrw pdunhw doo fkdudfwhulvwlfv kdyh ehhq uhyhdohg/ �upv qrz r�hu d
zdjh shu h!flhqf| xqlw ri oderxu / vr wkdw dq lqglylgxdo zlwk surgxfwlylw|
@ lv sdlg d wrwdo zdjh ri /@1

61417 Suhihuhqfhv

Hdfk zrunhu kdv d xwlolw| ixqfwlrq �ESc r� gh�qhg rq wkh wzr w|shv ri jrrgv
ri wklv hfrqrp|= wkh frqvxpswlrq jrrg S +wdnhq dv wkh qxphudluh, dqg wkh
vrfldo vhuylfhv r� Dv douhdg| qrwhg/ iru vlpsolflw|/ zh frqvlghu wkdw wkh frq0
vxpswlrq ri wkh vrfldo vhuylfhv lv hvvhqwldo dqg wkdw wkh vrfldo vhuylfhv duh
vxssolhg lqhodvwlfdoo| wr hdfk lqglylgxdo dw wkh ydoxh r ' �1 Wkhuhiruh/ wkh
uhohydqw xwlolw| ixqfwlrq fdq eh uhzulwwhq dv �ES� ' �ESc ��1 Zrunhuv duh ulvn
dyhuvh dqg �ES� lv d Yrq Qhxpdq Prujhvwhuq xwlolw| ixqfwlrq zlwk ��ES� : f
dqg ��ES� 	 f�

615 Oderxu frqwudfwv

Ghqrwh e| /e wkh h{shfwdwlrq ri wkh zdjh sdlg shu h!flhqf| xqlw ri oderxu
rq wkh vsrw pdunhw1 Wkhq lw lv fohdu wkdw d zrunhu zloo dffhsw wkh frqwudfw
dw wkh �uvw vwdjh li dqg rqo| li G

�E�� �
] 3

j

f
�E/e@� j�_CEj�

Wklv phdqv wkdw wkh xwlolw| ohyho kh uhfhlyhv xqghu wkh frqwudfw lv kljkhu
wkdq wkh h{shfwhg xwlolw| kh zrxog uhfhlyh e| ohdylqj wkh �up dqg idflqj wkh
xqfhuwdlqw| uhodwhg wr wkh surylvlrq ri vrfldo vhuylfhv1 Dv zrunhuv duh ulvn
dyhuvh/ wkh| duh uhdg| wr sd| dq lqvxudqfh suhplxp +dffhsw d orz zdjh �,
lq rughu wr dyrlg wkh rxwvlgh xqfhuwdlqw| dvvrfldwhg zlwk wkh vkliwlqj frvw j1
Lw lv xvhixo wr gh�qh wklv lqvxudqfh suhplxp UE+� wkdw d zrunhu zlwk lqfrph
+ lv uhdg| wr sd| wr dyrlg wkh xqfhuwdlqw| dvvrfldwhg zlwk vkliwlqj iurp klv
lqlwldo �up wr dqrwkhu rqh dv=
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�E+ � UE+�� '
] 3

j

f
�E+ � j�_CEj�

�E+� ' + � UE+� lv wkhq wkh fhuwdlqw| htxlydohqw lqfrph zklfk pdnhv wkh
zrunhu lqgl�huhqw ehwzhhq jrlqj wr wkh frpshwlwlyh oderxu pdunhw dqg h{sh0
ulhqflqj wkh ulvn| dgmxvwphqw frvw j dqg vwd|lqj lq wkh lqlwldo �up zlwkrxw
wklv xqfhuwdlqw|1 Fohduo| = ��E+� : f dqg �E+� 	 +�

Jlyhq rxu dvvxpswlrq rq wkh glvwulexwlrq ri @/ doo zrunhuv zlwk d surgxf0
wlylw| ohyho @ vpdoohu wkdq wkh wkuhvkrog

@WE�c /e� '
�3�E��

/e

dffhsw wkh frqwudfw ri wkhlu lqlwldo �up1 Khqfh/ wkh qxpehu ri zrunhuv
zkr zdqw wr uhpdlq lq wkhlu lqlwldo �up lv ,� ' ,�E�c /

e� jlyhq e| =

,� ' ,�E�c /
e� ' ��? i8 E@WE�c /e��c ,fj

Diwhu uhyhodwlrq ri wkh zrunhuv* surgxfwlylw| wr wkh �up/ hdfk �up/ wkurxjk
d frqwudfw �c glvsrvhv ri dq dprxqw ri h!flhqw frqwudfwxdo oderxu hu� jlyhq
e|=

hu� ' hu�E�c/
e� '

] ��?t@Wc@�

f
@_8 E@� ' ��? ixE@WE�c /e��c ,f.E@�j

zlwk .E@� ' �
8 E@�

U @
f @_8 E@�

dqg xE@W� '
U @W
f @_8 E@��

61514 Ilupv* h{shfwhg sur�wv dqg rswlpdo oderxu frqwudfw1

Diwhu uhdol}dwlrq ri lwv lglrv|qfudwlf surgxfwlylw| vkrfn/ hdfk �up frqvlghuv
li lw zlvkhv wr hpsor| pruh oderxu rq wkh vsrw pdunhw1 Jlyhq wkh Ohrqwlh�
whfkqrorj| ri surgxfwlrq ' ' ��?i�gc ,jc rqo| wkrvh �upv zlwk d oderxu
uhtxluhphqw �g odujhu wkdq hu� zloo zdqw wr kluh dgglwlrqdo oderxu rq wkh
vsrw pdunhw1 Wkh h{ srvw sur�w �E�c/ec hu�� ri d jlyhq �up wkxv ghshqgv rq
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wkh uhdol}dwlrq ri wkh vkrfn � lq wkh iroorzlqj zd|47

�E�c/c hu�� ' �g � �,� zkhq � �
hu�

g

' �g � �,� � /eE�g � hu�� zkhq � :
hu�

g

Orz surgxfwlylw| �upv +l1h1 zlwk � 	 hu�
g
� duh frqwhqw zlwk wkhlu srro

ri vwdeoh zrunhuv ,�1 Rq wkh frqwudu|/ kljk surgxfwlylw| �upv +l1h1 zlwk
� � hu�

g
� kdyh wr kluh dw wkh dqwlflsdwhg pdunhw zdjh /e/ wkh dgglwlrqdo xqlwv

ri oderxu E�g� hu�� qhhghg wr pd{lplvh wkhlu sur�wv diwhu wkh uhdol}dwlrq ri
wkhlu surgxfwlylw| vkrfn �1

Iurp wklv zh fdq frpsxwh wkh h{shfwhg sur�wv ri d �up dv d ixqfwlrq
ri wkh oderxu w|lqj frqwudfw � lw sursrvhv dqg wkh h{shfwdwlrq /e ri wkh
htxloleulxp zdjh rq wkh vsrw oderxu pdunhw dv=

.�E�c /e� '
] hu�

g

�
d�g ��,�o_ME�� n

] �hu�
g

dE��/e��g ��,� n/e hu��o_ME��

zlwk wkh frqglwlrqv48

,� ' ,�E�c /
e� dqg hu� ' hu�E�c/

e�

Wklv h{shfwhg sur�w fdq eh uhzulwwhq dv=

.�E�c/e� '
] �

�
�gE�� /e�_ME�� n

] hu�
g

�
/ed�g � hu�o_ME��

n E/e � �� hu� n �
�hu� � ,�

�
47Wkh rxwsxw jrrg lv dovr wkh qxphudluh frqvxpswlrq jrrg dqg lwv sulfh lv �{hg wr 4=
48Zkhq zulwwlqj wkh h{suhvvlrq ri wkh h{shfwhg sur�w H�+z> $h,/ zh lpsolflwho| wdnh

lqwr dffrxqw wkh idfw wkdw hO4
N

wdnhv d ydoxh ehwzhhq D dqg D1 Reylrxvo|/ lw lv qhyhu lq wkh

lqwhuhvw ri d �up wr kdyhhO4
N

A D vlqfh wklv zrxog phdq wkdw wkh �up kluhv xvhohvv xqlwv
ri oderxu hyhq xqghu wkh ehvw surgxfwlylw| vkrfn D1 Lw frxog eh wkh fdvh krzhyhu wkdwhO4
N

? D= Lq wkdw fdvh/ wkh xsshu +uhvs1 orzhu, erxqg ri wkh �uvw +uhvs1 vhfrqg, lqwhjudo

rq wkh OKV ri wklv htxdwlrq zrxog kdyh wr eh uhsodfhg e| Plq
qhO4
N
> D

r
Iru qrwdwlrqdo

vlpsolflw|/ zh irfxv rqo| rq wkh prvw uhohydqw fdvh zkhuh hO4
N

lv odujhu wkdq D=
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Wkh �uvw whup uh hfwv wkh h{shfwhg sur�w  rzv ri wkh �up li wkhuh zhuh rqo|
vsrw pdunhw frqwudfwv1 Wkh vhfrqg whup lv qhjdwlyh dqg uh hfwv wkh h{fhvv
frvw/ hydoxdwhg dw wkh vsrw pdunhw zdjh/ ri klulqj hu� h!flhqw xqlwv ri oderxu
xqghu wkh oderxu frqwudfw zkhq wkh �up idfhv d orz surgxfwlylw| vkrfn dqg
wkdw h{ srvw/ lw qhhgv rqo| �g xqlwv ri oderxu1 Wklv whup dffrxqwv iru wkh
oderxu krduglqj hyrnhg lq vhfwlrq 5141 Wkh wklug whup E/e � �� hu� lv srvlwlyh
dqg uh hfwv wkh oderxu frvwv vdylqjv iru wkh �up zklfk kdv kluhg hu� xqlwv ri
oderxu dw wkh frqwudfwxdo zdjh � udwkhu wkdq dw wkh kljkhu dqwlflsdwhg vsrw
pdunhw zdjh /e1 Ilqdoo| wkh odvw whup �

�hu� � ,�
�
fdq eh hlwkhu srvlwlyh ru

qhjdwlyh dqg ghshqgv rq wkh vkdsh ri wkh glvwulexwlrq ri zrunhuv* vnloov1 Lw
uh hfwv wkh idfw wkdw xqghu wkh oderxu w|lqj frqwudfw/ wkh �up sd|v wkh vdph
zdjh � wr doo zrunhuv zkr dffhsw wkh lqlwldo frqwudfw/ uhjdugohvv ri wkhlu
surgxfwlylw| +zklfk fdqqrw eh revhuyhg dw wklv vwdjh,1 Khqfh wkh �up pd|
sd| d zdjh udwh lq h{fhvv ri wkhlu surgxfwlylw| wr vrph ri wkh ohvv surgxf0
wlyh zrunhuv1 Exw dowhuqdwlyho|/ lw pd| xqghusd| wkrvh uhodwlyho| surgxfwlyh
zrunhuv zkr kdyh fkrvhq wr uhpdlq lq wkh �up1 Lq djjuhjdwh whupv/ wkh h�hfw
rq wkh zdjh eloo zloo ghshqg rq krz wkh surgxfwlylw| ohyho @ ri zrunhuv zkr
uhpdlq lq wkh �up lv dfwxdoo| glvwulexwhg1

Lw lv d vlpsoh pdwwhu wr vhh wkdw=

Y.�

Y hu�

' /e
#
��ME

hu�

g
�

$
(
Y.�

Y,�
' ��(

Y.�

Y�
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Wkh sureohp ri wkh �up lv wkhq wr fkrrvh � lq rughu wr pd{lplvh lwv
h{shfwhg sur�wv .�E�c /e�� Wkh vroxwlrq ri wklv sureohp jlyhv wkh rswlpdo
oderxu w|lqj zdjh �E/e� dv d ixqfwlrq ri wkh h{shfwhg vsrw pdunhw zdjh /e�
Lw lv dfwxdoo| pruh frqyhqlhqw wr uhzulwh wkh sur�w ixqfwlrq lq whupv ri wkh
wkuhvkrog ohyho @W ' @WE�c /e�c wdnlqj lqwr dffrxqw wkdw � ' �E/e@W� � f/
dqg wr frqvlghu wkh �up*v fkrlfh lq whupv ri @W� Wkh �uvw rughu frqglwlrq iru
dq lqwhulru vroxwlrq zulwhv =
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$
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iru @W vxfk wkdw �E/e@W� � f dqg hu� ' xE@W�491 Vroylqj +4,/ zh jhw

dq htxloleulxp wkuhvkrog @W ' @WE/e� dqg fruuhvsrqglqjo| d w|lqj oderxu

49Qrwh wkdw wklv htxdwlrq dovr krogv iru wkh fdvh fdvh zkhuh hO4
N

? D e| vlpso| kdylqj

K+hO4
N
, @ 3 lq wkh h{suhvvlrq1
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Table 1 : Employment of blue collar/white collar workers and the output
shock, 1993-1997

Change in the
nunmber of blue
collar workers

Change in the
number of white
collar workers

Change in the
number of blue
collar workers

Change in the
number of white
collar workers

OLS fixed effects

Output
growth

0.119
/0.001/

0.085
/0.002/

0.088
/0.002/

0.064
/0.003/

Intercept 0.029
/0.002/

0.165
/0.006/

0.169
/0.009/

0.435
/0.014/

N 53526 53526 53526 53526

R² 0.186 0.177 0.115 0.189

Notes : Standard errors in parentheses. Estimations include average employment growth
in the region and in the (two digit) industry, time and size dummies (3 size levels were
used, with two thresholds at 200 and 1000 employees). In testing the null hypothesis that
the coefficients of the output growth in the regressions for the change of the number of blue
collar workers and white collar workers are equal, the value of the F-statistics is 214.72.
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Table 2 : Wages of blue collar workers and white collar workers and the
local labour market, 1993-1997

Blue collar
workers’ wage

growth

White collar
workers’ wage

growth

Blue collar
workers’ wage

growth

White collar
workers’ wage

growth

OLS fixed effects

Average real
wage growth

in the industry

0.724
/0.009/

0.698
/0.011/

0.686
/0.012/

0.645
/0.014/

Average real
wage growth
in the region

0.529
/0.018/

0.350
/0.022/

0.515
/0.020/

0.304
/0.025/

Intercept
0.002

/0.006/
0.021

/0.007/
-0.106
/0.018/

-0.184
/0.022/

N 53504 53504 53504 53504

R² 0.288 0.174 0.302 0.174

Notes : Standard errors in parentheses. Estimations include size and time dummies. In
testing the null hypothesis that the coefficients of wage in the industry is the same for
blue collar workers and for white collar workers, the value of the F-statistics is 5.04. In
testing the null hypothesis that the coefficients of wage in the region is the same for blue
collar workers and for white collar workers, the value of the F-statistics is 63.03
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Table 3 : The determinants of wage arrears (ratio wage arrears/wage
fund)

1996 1997

Profitability -0.000
/0.000/

0.000
/0.000/

Share of white collar workers
in total employment

0.091
/0.025/

0.93
/0.060/

Small -0.045
/0.007/

-0.062
/0.017/

Medium -0.036
/0.005/

-0.034
/0.010/

Regional unemployment 0.232
/0.085/

0.834
/0.189/

Intercept 0.052
/0.030/

-0.056
/0.070/

N 6722 3109

R² 0.126 0.098

Notes : Standard errors in parentheses. Industry and regional dummies included. Profitability is
defined as ratio profit/output.
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ANNEXE

Table A1: Panel 1993-1997, 13410 observations.

Mean values (standard deviations)

1993 1994 1995 1996 1997

growth rate of employment - -0.104

(0.181)

-0.090

(0.183)

-0.071

(0.196)

-0.135

(0.247)

growth rate of employment of
productive workers

- -0.112

(0.201)

-0.097

(0.205)

-0.104

(0.210)

-0.131

(0.279)

growth rate of employment of
unproductive workers

- -0.070

(0.191)

-0.069

(0.205)

0.032

(0.329)

-0.173

(0.439)

growth rate of real output - -0.610

(0.624)

-0.332

(0.540)

-0.355

(0.553)

-0.238

(0.681)

growth rate of real wage - -0.346

(0.515)

-0.435

(0.327)

-0.034

(0.329)

0.046

(0.301)

growth rate of real wage for productive
workers

- -0.355

(0.540)

-0.461

(0.367)

-0.034

(0.386)

0.036

(0.409)

growth rate of real wage for
unproductive workers

- -0.315

(0.560)

-0.404

(0.411)

-0.080

(0.490)

0.041

(0.566)

number of firms with increasing real
output

1171 2688 2531 4517

number of firms with increasing
employment

2829 3422 3834 2628

number of firms with positive profit 12470 10814 10211 6808 5081

Notes: Growth rates are defined as first differences of logarithms. Nominal output are
deflated by monthly industry-specific (five-digits) producer price index.
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Table A2: Sample with wage arrears.

Mean values (standard deviations)

1996 1997

number of observations 6722 3109

growth rate of employment -0.017

(0.184)

 -0.109

(0.236)

growth rate of employment of productive
workers

-0.052

(0.179)

-0.097

(0.255)

growth rate of employment of unproductive
workers

0.095

(0.358)

-0.160

(0.383)

growth rate of real output -0.258

(0.462)

-0.125

(0.575)

growth rate of real wage 0.008

(0.316)

0.078

(0.255)

growth rate of real wage for productive
workers

0.022

(0.400)

0.057

(0.367)

growth rate of real wage for unproductive
workers

-0.047

(0.494)

0.106

(0.482)

ratio of accumulated wage arrears to wage
fund

0.155

(0.168)

0.202

(0.264)

number of firms with increasing output 1438 1283

number of firms with increasing
employment

2687 706

number of firms with positive profit 4980 1594

Notes: Growth rates are defined as first differences of logarithms. Nominal
output are deflated by monthly industry-specific (five-digit) producer price
index.


