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Abstract
This study uses data from 2001 to 2014 to explore the role of employed jobseekers in the Dutch
labour market matching process, accounting for employed workers’ heterogeneities using employPHQWVSHOOV7KHHODVWLFLW\RIKLUHVZLWKUHVSHFWWRWKHVKRUWWHUPHPSOR\HGZDVVLJQLȴFDQWSRVLWLYH
DQGFRXQWHUF\FOLFDOZKLOHHODVWLFLWLHVUHODWLQJWRQHZHQWUDQWVZHUHSURF\FOLFDO7KHȴQGLQJVDUHDW
odds with the idea of mismatch and a shortage of skills. Search frictions for employers were lower
DIWHUWKHFULVLVDQGYDFDQFLHVZHUHȴOOHGIDVWHUΖQDORRVHODERXUPDUNHWFRQWH[WZLWKLQFUHDVLQJ
short-term employment, employers increase their hiring of employed workers. The matching function displays constant returns to scale (CRTS) when using an alternative labour supply measure
that includes the short-term employed as jobseekers. The theoretical implications concern the
traditional CRTS assumption when using unemployment as a labour supply measure. In relation to
SROLF\LPSOLFDWLRQVWKLVSRLQWVWRWKHQHHGIRUȴVFDOSROLFLHVWRȴJKWXQHPSOR\PHQW
-(/FODVVLȴFDWLRQ--(
.H\ZRUGVPDWFKLQJIXQFWLRQ%HYHULGJHFXUYHPDWFKLQJHɝFLHQF\*UHDW5HFHVVLRQ
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1. Introduction
The matching function (MF) distils the complex process by which jobseekers and vacancies generate
new matches into a simple functional relationship. In its simplest form, it is a production function,
where the unemployed and vacancies are inputs and worker-job matches are the output. However,
concerns regarding whether the stock of unemployed people is an accurate labour supply measure
KDYHUHFHQWO\LQFUHDVHGVLJQLȴFDQWO\ %DUQLFKRQDQG)LJXUD+DOODQG6FKXOKRIHU:RKO
6HGODFHN9DQ2XUV 7KHOLWHUDWXUHKDVVKRZQWKDWWKHWUDGLWLRQDOVSHFLȴFDWLRQRIWKH
MF lost its ability to capture the number of hires during the crisis and the post-crisis slump. Using
the stock of unemployed people as a proxy for the total pool of jobseekers and/or treating each
labour market state (e.g. unemployed, employed and inactive) as homogenous may mask imporWDQWGLHUHQFHVDQGȵXFWXDWLRQVLQDFFXUDWHO\PHDVXUHWKHQXPEHURIDJHQWVSDUWLFLSDWLQJLQWKH
market and bias the estimated elasticities and conclusions regarding returns to scale and matching
HɝFLHQF\
In this paper, we explore the role of employed jobseekers (Gerritsen and Hoj 2013, Kahn 2012)
in the matching process before and after the Great Recession in the Netherlands. We deal with
HPSOR\PHQWKHWHURJHQHLW\LQWHUPVRIWKHOHQJWKRIWLPHHPSOR\HGDQGȴQGVLJQLȴFDQWDQGFRXQtercyclical elasticities in hiring with respect to short-tenure employees. Our results are relevant
from theoretical, empirical and policymaking points of view. They have implications for the meaning
RIUHWXUQVWRVFDOHLQWKHPDWFKLQJSURFHVVLQWKHHPSLULFDOGHȴQLWLRQRIWKHSRRORIMREVHHNHUV
DQGIRUWKHVXSSRUWUHTXLUHGWRUHGXFHXQHPSOR\PHQWZKLFKLVVSHFLȴFDOO\UHODWHGWRDSSURSULDWH
ȴVFDOSROLFLHV 'LDPRQG 
The MF and the Beveridge curve (BC) are centrepieces in the theory of search and matching in the
labour market. They are also complementary tools that have been extensively used in the empirical
literature to study labour market dynamics and their relationship with the economic cycle. Studies
of labour markets after the Great Recession have used both the MF and BC, focusing mainly on
the US. Pissarides (2013), for example, used the BC to compare how micro and macro rigidities
were related to policy changes in the UK, the US and Germany. In general, microeconomic rigidities
ZHUHDVVRFLDWHGZLWKKLJKHUWUDGHXQLRQSRZHUORZHUVHDUFKHRUWVORZHUODERXUPRELOLW\DQGWKH
H[WHQVLRQRIXQHPSOR\PHQWEHQHȴWV0DFURHFRQRPLFULJLGLWLHVUHODWHGWRORZHUSXEOLFH[SHQGLWXUHDQGPRUHGHSUHVVHGHFRQRPLHVWKDWDUHXQDEOHWRJHQHUDWHQHZMREV(RUWVWRLPSURYHWKH
PDWFKLQJHɝFLHQF\ HJWKH*HUPDQHPSOR\PHQWPDWFKLQJVHUYLFHV1) shift the BC inwards, as they
reduce search frictions. Outward shifts of the BC are often cited in support of mismatch but there
may be other plausible explanations (Abraham 2015).
The literature exploring the MF in the US during the recent crisis developed around a debate about
the causes of the decline in participation in the US labour market and the fact that an increase in
vacancies since mid-2009 had not been accompanied by a substantial decrease in unemployment,
which was considered in some of the literature to provide evidence of a mismatch. Barnichon and
)LJXUD  VKRZHGKRZWKH860)ȂVSHFLȴHGDVDIXQFWLRQWKDWUHODWHVQHZKLUHVWRWKHVWRFNVRI
vacancies and unemployed people – overestimated the number of worker-job matches. In the US
FRQWH[WRIDGHFUHDVHLQPDWFKLQJHɝFLHQF\DQGDQLQFUHDVHLQXQHPSOR\PHQWZKHQWKHTXDOLW\
1

See Dustman at al. (2014) for further explanations of the German experience, and Van Ours (2015) for a cross-country
comparison of Great Recession labour market implications in 20 OECD countries, which shows that the best remedy
for unemployment seems to be employment growth.
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of the pool of unemployed people worsens (as indicated by the increase in long-term unemployment), the pool of unemployed jobseekers becomes less successful in their search, generating a
ORZHURXWȵRZWKDQH[SHFWHG%DUQLFKRQDQG)LJXUDFRQFOXGHGWKDWWKHPDLQUHDVRQEHKLQG0)
failure is an increase in long-term unemployment.
Concerns about the post-crisis US MF are not only related to the changing characteristics of the
unemployed. Veracierto (2011) evaluated the consequences of including non-participants and
IRXQG WKDW WKH UHVXOWV ZHUH TXLWH VHQVLWLYH WR GLHUHQW VSHFLȴFDWLRQV 6HGODFHN   VKRZHG
that unless the numbers of unemployed and non-unemployed jobseekers (namely inactive and
employed) are perfectly correlated over the business cycle, the omission of jobseekers from
RXWVLGHXQHPSOR\PHQWSURGXFHVRPLWWHGYDULDEOHELDVZKHQHVWLPDWLQJWKHPDWFKLQJHɝFLHQF\
One reason for ignoring non-unemployed jobseekers is the lack of high-quality data. While unemSOR\HG SHRSOH E\ GHȴQLWLRQ DUH VHDUFKLQJ IRU D MRE RQO\ DQ XQNQRZQ SURSRUWLRQ RI HPSOR\HG
DQGLQDFWLYHSHRSOHDUHDFWLYHO\VHDUFKLQJ6HDUFKLQWHQVLWLHVGLHUDFURVVDQGZLWKLQHDFKODERXU
PDUNHW VWDWH 6HGODFHN   XVHG LQIRUPDWLRQ RQ UHODWLYH HPSOR\PHQW LQȵRZV IURP GLHUHQW
labour market states in combination with data on total hires to determine the latent variables.
Hall and Schulhofer-Wohl (2015) built upon Veracierto (2011) and categorized individuals into nine
ODERXUPDUNHWVWDWHV7KH\PHDVXUHGPDWFKLQJHɝFLHQF\LQWKH86DQGIRXQGWKDWWKHRXWZDUG
shift in the BC in the post-crisis period was the result of pre-crisis trends and not due to a downZDUG VKLIW LQ PDWFKLQJ HɝFLHQF\ $EUDKDP   UHYLHZHG WKH HPSLULFDO HYLGHQFH DYDLODEOH RQ
skill mismatch and considered that the mismatch idea was at odds with it. It has also been emphasized that employability may depend on the state of the labour market, rather than skills (Diamond
2011, Abraham 2015).
The aim of this paper is to test whether the empirical evidence for the countries mentioned above
also applies elsewhere. We study the particular case of the Dutch labour market from 2001 to 2014
using the total number of hires as the dependent variable throughout the paper. During the crisis,
the Dutch labour market was characterized by a BC outward shift, stable participation rates, low
vacancy levels and increasing unemployment, especially youth unemployment, accompanied by
LQFUHDVLQJPDWFKLQJHɝFLHQF\
We estimated a standard MF from 2001 to 2014 and observed that from 2001 to 2008, the stocks
RI YDFDQFLHV DQG XQHPSOR\HG ZHUH HHFWLYH LQ H[SODLQLQJ WKH WRWDO QXPEHU RI KLUHV +RZHYHU
VXFKDVSHFLȴFDWLRQRIWKH0)VWDUWVIDLOLQJDIWHU)RUDVKRUWSHULRGEHWZHHQDQG
it reproduces the US experience reported by Barnichon and Figura (2014), namely a decline in
PDWFKLQJHɝFLHQF\$IWHULWVKRZVDVKDUSLQFUHDVHLQPDWFKLQJHɝFLHQF\WKDWLVQRWDFFRPpanied by unemployment reductions. This contradicts the theoretical interpretation of BC outward
VKLIWV 3LVVDULGHV'RODGRDQG6DQFKH] DVGXHWRORZHUPDWFKLQJHɝFLHQF\DQGPLFUR
ULJLGLW\:HH[SORUHWKLVFRQWUDGLFWLRQDUJXLQJWKDWLWDULVHVIURPDQ0)PLVVSHFLȴFDWLRQWKH%&
only captures the unemployment-vacancy (UV) space, while the MF uses the total number of hires.
The number of matches observed is higher than predicted by the MF but this does not reduce
unemployment levels. Contrary to what occurred in the US, the quality of the pool of jobseekers
may be ‘improved’ due, for example, to an increase in active employed jobseekers. This might
H[SODLQZK\WKHPDWFKLQJSURFHVVLVPRUHHɝFLHQWLQUHGXFLQJXQHPSOR\PHQW
As a result, we consider the problem to be related to an omitted variable (Sedlacek, 2016) and
focus on the role of employed jobseekers. We built upon two stylized facts that have been shown
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in the literature: the existence of transitions from employment to employment (Hall and SchulKRIHU:RKO   DQG GLHUHQW VHDUFK LQWHQVLWLHV DPRQJ HPSOR\HG SHRSOH DFFRUGLQJ WR WHQXUH
(Gerritsen and Hoj 2013, Kahn 2012). In principle, short-term employed workers are more likely
to be active jobseekers than long-term ones. We use the length of time employed to account for
heterogeneity in employed people and used the short-term employed to proxy the proportion of
employed workers actively searching.
We found that the elasticities in hiring with respect to short-tenure employment (less than 11
months) were clearly countercyclical and increased during bad times. We checked the robustness
of our results by controlling for other labour market states and heterogeneities on both sides of
the market. Rather than mismatch or shortage of skills (Rabobank 2015, Kahn 2015), we found
WKDWYDFDQFLHVZHUHȴOOHGIDVWHUDIWHUWKHFULVLV7KLVLVLQOLQHZLWKWKHLGHDWKDWHPSOR\DELOLW\DQG
TXDOLȴFDWLRQIRUDMREPD\GHSHQGRQWKHVWDWHRIWKHODERXUPDUNHWUDWKHUWKDQVNLOOV 'LDPRQG
2011, Abraham 2015). In our case study, employed workers, after the crisis, seem to be considered by the employers to be more attractive than the unemployed, and especially more attractive
than new entrants into the labour market. Therefore, we tested alternative measures of labour
supply and demand and re-estimated the MF, which became more stable over the business cycle
and displayed constant returns to scale when short-term employees were included in the labour
supply measure.
The remainder of the paper is structured as follows. In Section 2 we describe the BC and MF theoUHWLFDOIUDPHZRUNDQGWKHUHOHYDQFHRIWKHVSHFLȴFDWLRQRIWKH0)WRWKHHVWLPDWLRQRIHODVWLFLWLHV
DQGPDWFKLQJHɝFLHQF\ΖQ6HFWLRQZHGHVFULEHWKHGDWDΖQ6HFWLRQZHLQWURGXFHWKHJHQHUDO
FKDUDFWHULVWLFVRIWKH'XWFKODERXUPDUNHWDQGRIWKHVKRFNVWKDWDHFWHGLWIURPWR
XVLQJWKHREVHUYDEOH89UHODWLRQVKLSDQGWKHVWDQGDUGVSHFLȴFDWLRQRIWKH0)ΖQ6HFWLRQZHHVWLmate elasticities from the augmented MF and their values before and after the crisis. Based on the
UHVXOWVLQ6HFWLRQZHHVWLPDWHWKH0)XVLQJDOWHUQDWLYHGHȴQLWLRQVRIODERXUVXSSO\DQGGHPDQG
We conclude with a discussion of the role of employed jobseekers, the existence of returns to scale
and the policy implications.
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2. Theoretical framework and empirical bias
In the theory of search and matching, unemployment is obtained from an equation that describes
steady state unemployment; namely, a situation in which the unemployment level remains stable
EHFDXVHWKHLQȵRZLQWRXQHPSOR\PHQWHTXDOVWKHRXWȵRZIURPXQHPSOR\PHQW7KH%HYHULGJH
curve (BC) can be derived from it and represented as downward sloping and convex to the origin in
the vacancy (v) unemployment (u) rates space (Figure 1). A negative change in the level of aggregate
activity, such as the Great Recession, drives unemployment and vacancies in opposite directions,
leading to a reduction in the number of vacancies posted and an increase in unemployment levels.
7KLVLVUHȵHFWHGLQFRXQWHUFORFNZLVHPRYHPHQWVDURXQGWKH%&ȂIURPSRLQW$WRSRLQW%LQ)LJXUH
ȂIROORZLQJDERZVKDSHGWUDMHFWRU\EHORZWKH%&:KHQWKHHHFWVRIWKHWUDQVLWRU\QHJDWLYH
shock cease and the economy experiences a positive aggregate activity shock, the number of
vacancies posted increases and the unemployment level decreases, and the economy moves back
from B to A. A change in the intensity of reallocation leads job creation and job destruction rates
to move in the same direction and shift the BC away from the origin: both unemployment and
vacancy rates increase and the economy moves from A to a point such as C.
%&VKLIWVDZD\IURPWKHRULJLQPD\UHȵHFWODUJHUGHJUHHVRIVHSDUDWLRQODERXUIRUFHJURZWKUDWHV
RU D GHFOLQH LQ PDWFKLQJ HɝFLHQF\ %ODQFKDUG DQG 'LDPRQG    EHWZHHQ WKH XQHPployed and vacancies. Transitory aggregate activity shocks, especially if followed by stagnation or
weak recovery and no job creation for a long period, may be a source of mismatch because they
generate a pool of long-term unemployed workers. In addition, when the economy is still recovering, employers tend to search less intensively, hold out for better workers (Abraham 2015) and
very often prefer those already employed rather than the unemployed. As a result, the economy
does not return from B to A but moves, at best, to points such as D or D’, implying weaker matching
HɝFLHQF\KLJKHUu for a given v and low job creation. The move from point B back to A does not
take place because the economy does not experience a strong recovery and because the negative
DJJUHJDWH DFWLYLW\ VKRFN OHDYHV EHKLQG D OHVV HɝFLHQW PDWFKLQJ SURFHVV $OWKRXJK WKH ȵRZ LQWR
unemployment may recover (i.e. drop) and perhaps also the number of hires (i.e. increase), the
RXWȵRZIURPXQHPSOR\PHQWZLOOUHPDLQORZIRUORQJHU
The modelling device used to capture the matching process is the matching function (MF). It is
analogous to a production function with two inputs – the number of vacancies (V) and the number
of unemployed people (U) – that produce an output – the total number of hires (H). The theoretical
literature generally assumes a constant-returns-to-scale Cobb-Douglas functional form such as:
(1)

Ht

U

OU tD1 Vt E1

where H refers to new hires in period t; U to the stock of unemployed at the end of period t-1;
V to the stock of vacancies at the end of period t-1; ƈ WR WKH HɝFLHQF\ RI WKH PDWFKLQJ SURFHVV
U
that captures heterogeneities and frictions without making them explicit; D to the elasticity
of H with respect to U that measures the positive externality of U on V; D  1 to the negative externality of U on U that captures the congestion in the labour market; ſ to the elasticity
of H with respect to V that measures the positive externality of V on U; and E  1 to the negaU
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tive externalities of V on V. The constant-returns-to-scales assumption implies that

DU  E 1.

Only constant returns to scale lead to a stable unemployment rate (Pissarides 1990).2
(TXDWLRQ  YHU\RIWHQLQGLVWLQFWO\XVHVRXWȵRZIURPXQHPSOR\PHQWDQGWRWDOQXPEHURIKLUHVWR
PHDVXUHMREPDWFKHV7KURXJKRXWWKLVSDSHUZHH[DPLQHWKLVVSHFLȴFDWLRQXVLQJWRWDOQXPEHURI
hires, which assumes that only the unemployed look for jobs, or at least that the stock of unemployed is a good measure of the total number of jobseekers. It is assumed to capture the complex
process of producing new hires without the need to take into account non-unemployed jobseekers
(i.e. employed and inactive individuals) or to make other labour market heterogeneities explicit.
)RUPDQ\\HDUVVXFKDVSHFLȴFDWLRQKDVOHGWRJRRGHVWLPDWHVLQPDQ\FRXQWULHV 3HWURQJRORDQG
Pissarides 2001) and provided a useful framework to analyse labour markets.
However,

D U as a measure of the elasticity of H with respect to the total number of jobseekers is

biased unless the numbers of unemployed and non-unemployed jobseekers are perfectly correlated over the business cycle (Sedlacek 2016). Elasticities may change over the business cycle, as
GRȵRZVWRHPSOR\PHQWIURPXQHPSOR\PHQWLQDFWLYLW\RUHPSOR\PHQW 9DQ2XUV ΖQRWKHU
words, the omission of jobseekers from outside unemployment and the heterogeneities within
each labour market state may produce omitted variable bias (Sedlacek 2016) and make concluVLRQVUHJDUGLQJHODVWLFLWLHVUHWXUQVWRVFDOHDQGPDWFKLQJHɝFLHQF\XQUHOLDEOH
:HFDQDXJPHQW  E\LQFOXGLQJWKHVWRFNRIQRQXQHPSOR\HGMREVHHNHUV ; DQGE\XVLQJžWR
denote elasticity with respect to the total number of jobseekers:

(2)

Ht

O (U  X ) Dt 1Vt E1

9DQ2XUV  LGHQWLȴHGWKHGLUHFWLRQRIWKHELDVRI D as a measure of D in the following way: X
is probably not independent of U and we can assume that if unemployment rises, the growth in the
number of non-unemployed jobseekers will probably be less than proportional. This assumption is
based on two premises: employed workers are risk averse and will reduce their search activities in
a growing unemployment context, and those outside the labour force will also reduce their search
DFWLYLWLHV LQ D JURZLQJ XQHPSOR\PHQW FRQWH[W EHFDXVH RI WKH GLVFRXUDJHG ZRUNHU HHFW 7KXV
U
relationship between D and D is:
U

DU

§ wH ·§ U ·
¸¨ ¸
¨
© wU ¹© H ¹

wX ·
§ U ·§
¸
¸¨1 
© U  X ¹© wU ¹

D¨

Moreover, the elasticity of the stock of non-unemployed (employed and inactive) jobseekers with
respect to unemployment is:

H UX

2

10

§ wX ·§ U ·
¸¨ ¸
¨
© wU ¹© X ¹

Detailed explanations of the theory of search and matching can be found in Pissarides 2000, 2011 and 2012.
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Thus:

D

§ U  H UX X
D ¨¨
© UX

U

·
¸
¸
¹

If the increase in the stock of non-unemployed jobseekers is less than proportional to unemploy-

ment, H U < 1 and D
jobseekers is ignored,

 D . When using total job matches (H), if the stock of non-unemployed
D U underestimates D as a measure of the elasticity of hires with respect to

U

X

the total number of jobseekers.
Nevertheless, (2) relaxes the assumption that only unemployed people look for jobs, while still
assuming that jobseekers are homogeneous. We may reconsider the two premises, taking into
account the heterogeneities within X in the context of the Great Recession, where there was an
LQFUHDVHLQWHPSRUDU\MREV7KHȴUVWSUHPLVHȂQDPHO\WKDWHPSOR\HGZRUNHUVZLOOUHGXFHWKHLU
search activities in a growing unemployment context – may be true among stable workers with
long tenures and/or permanent contracts, but not among those with short tenures and/or tempoUDU\FRQWUDFWVΖIWKHODWWHUDUHULVNDYHUVHWKH\ZLOOLQFUHDVHWKHLUVHDUFKHRUWVDVXQHPSOR\PHQW
grows, looking for an alternative, more stable situation. This will hold in a situation where the
OD\RRIWHPSRUDU\ZRUNHUVLQFUHDVHVVLQFHWKH\H[SHULHQFHDJUHDWHUULVNRIORVLQJWKHLUMREVDQG
when many short-term employees switch to permanent positions, because they are encouraged
by this possibility. In addition, in a context of increasing numbers of temporary jobs, there may be
a point when the increase in the stock of non-unemployed jobseekers is more than proportional
to unemployment.
The second premise – that those outside the labour force will reduce their search activities in a
growing unemployment context – may hold among new young entrants, who are discouraged by
increasing levels of unemployment among the young, but may not hold for inactive women (out of
WKHODERXUIRUFH LQIDPLOLHVZKHUHWKHȴUVWHDUQHULVIDFLQJLQFUHDVLQJMRELQVHFXULW\RUMREORVVRU
among new entrants who realize that those already employed, even for a short period of time, are
PRUHDWWUDFWLYHWRȴUPVΖQRWKHUZRUGVWKHVWRFNRIQRQXQHPSOR\HGMREVHHNHUVPD\EHOHVVWKDQ
proportional to unemployment or not, but the fact that they are risk averse does not mean that
they will reduce their search activities in a growing unemployment context. In fact, the elasticity of
X
the stock of non-unemployed jobseekers with respect to unemployment, H U , may vary among the

three labour state groups – unemployed, employed and inactive – as well as within each of them
X
and across time, as economic and labour market circumstances change. We can assume that H U

GLHUV DPRQJ HPSOR\HG SHRSOH GHSHQGLQJ RQ IRU H[DPSOH WKHLU W\SH RI FRQWUDFW WHQXUH MRE
insecurity and so on, and among inactive people depending on, for example, their age or family
situation. Thus, we can think of X as a stock of non-unemployed jobseekers comprising stocks of
types of employed and inactive workers ( x1 , x 2 ,...x n ) , and rewrite (2) as:

(3)

Ht

O (U  ( X
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$OORZLQJ WKH VWRFNV RI QRQXQHPSOR\HG MREVHHNHUV WR UHDFW GLHUHQWO\ WR WKH VWRFN RI XQHPployed jobseekers and to other labour market circumstances (U) implies a vector of elasticities
X1

X2

Xn

( H U , H U ,...H U ) that determines non-unemployed jobseekers’ search behaviour. The types of
employed and inactive workers ( x1 , x 2 ,...x n ) DOVRGLHULQWKHLUDWWUDFWLYHQHVVWRȴUPVDQGWKHLU

FKDQFHVRIȴQGLQJMREVIRUH[DPSOHHPSOR\HGZRUNHUVDUHPRUHDWWUDFWLYHWRȴUPVWKDQLQDFWLYH
DQGXQHPSOR\HGSHRSOH:KHQWKHODERXUPDUNHWLVWLJKWȴUPVKDYHPRUHLQFHQWLYHWRKLUHZRUNHUV
who are not perfect matches than they would in periods of a loose labour market (Diamond 2011,
Kahn 2015). As a result, the elasticities of H with respect to ( x1 , x 2 ,...x n ) GLHUDFURVVVWRFNVDQG
change over the business cycle, and we can reformulate (2) as an augmented MF:
(4)

Ht

OU t 1D

U

n

 XD

i

VE

1,t 1 t 1

i 1

(TXDWLRQ   PD\ VWLOO VXHU IURP PLVVSHFLȴFDWLRQ SUREOHPV EHFDXVH RI KHWHURJHQHLWLHV ZLWKLQ
unemployment stocks and vacancies. These heterogeneities can be captured by assuming that
DJHQWVRQERWKVLGHVRSHUDWHGLHUHQWO\GHSHQGLQJRQKRZORQJWKH\KDYHEHHQLQWKHPDUNHWΖQ
FRQWUDVWWRWKHVWDQGDUGȆUDQGRPPDWFKLQJIXQFWLRQȇWKHȆVWRFNȵRZȇPDWFKLQJDSSURDFK &ROHVDQG
Petrongolo 2008, Coles and Smith 1998, 1994, Coles, Jones and Smith 2004) assumes that when
D ZRUNHU EHFRPHV XQHPSOR\HG WKH\ REVHUYH WKH VWRFN RI YDFDQFLHV DQG LI WKH\ ȴQG D VXLWDEOH
match, they exit unemployment. If a suitable vacancy does not exist, in the subsequent periods,
WKHZRUNHUGRHVQRWORRNIRUDPDWFKLQWKHVWRFNRIYDFDQFLHVEXWLQWKHLQȵRZRIQHZYDFDQFLHV
This assumption is symmetrical for vacancies.
7KHVWRFNRIXQPDWFKHGDJHQWVRQRQHVLGHRIWKHPDUNHWPDWFKHVWKHLQȵRZRIQHZDJHQWVRQ
WKHRWKHUVLGH7KLVLVUHOHYDQWLQWKHFRQWH[WRIYHU\ORZVWRFNDQGȵRZRIYDFDQFLHVDQGJURZLQJ
stocks of jobseekers. In such a situation of a loose labour market and low economic activity, it is
assumed that employers would reduce their search intensity and hold out for the better workers,
while a growing stock of jobseekers, composed, for example, of short-term employed and unemSOR\HGZRXOGEHZDLWLQJIRUWKHȵRZRIQHZYDFDQFLHV(PSOR\HUVZRXOGSUHIHUWRȴOOWKHLUSRVLtions with experienced and employed workers who are actively looking for another job, rather
than with the unemployed. Among the unemployed, the long-term and the inexperienced would
ȴQG LW KDUGHU WR ȴQG D MRE $PRQJ YDFDQFLHV QHZ RQHV ZRXOG EH ȴOOHG TXLFNO\ JLYHQ WKH ORZ
number of vacancies per jobseeker. Combined with ( x1 , x 2 ,...x n ) ZHFDQFRQVLGHUGLHUHQWW\SHV
of unemployed people (u1 , u 2 ,...u n ) and assume that the elasticities of H with respect to each type
DUHGLHUHQW7KHVDPHZRXOGDSSO\WRYDFDQFLHV (v1 , v2 ,...vn ) . The resulting augmented equation
(4) is as follows:

(5)

n

Ht

n

n

O  U tD1  X iD,t 1  Vt E1
i 1

U
i

i 1

i

i

i 1

ΖI  FDSWXUHVWKHPDWFKLQJSURFHVVWKHHPSLULFDOHVWLPDWHVRI  ZRXOGVXHURPLWWHGYDULDEOH
bias. Bias direction would depend on how each labour market state reacts to unemployment levels
and other economic and labour market circumstances and how heterogeneous they are. Some
premises may hold during good times, some may hold during bad times (of increasing unemployment and employment instability). To summarize, in the context of the post-crisis slump, there are
LQFUHDVLQJFRQFHUQVUHJDUGLQJELDVHGRXWFRPHVZKHQXVLQJVSHFLȴFDWLRQVZKHUHWKHPHDVXUHRI
job matches does not correspond to the measure of job searches (Van Ours 1999, Burgess 1993). A
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VSHFLȴFDWLRQXVLQJWKHWRWDOQXPEHURIKLUHVQHHGVWRWDNHLQWRDFFRXQWRWKHUODERXUPDUNHWVWDWHV
as well as heterogeneities on both sides of the market.
)URP   ZH REWDLQ GLHUHQW HODVWLFLWLHV RI KLUHV ZLWK UHVSHFW WR GLHUHQW W\SHV RI XQHPSOR\HG
X1
X1
n
people (D , D ,...D )  GLHUHQW W\SHV RI QRQXQHPSOR\HG MREVHHNHUV (D , D ,...D ) and
1
2
n
GLHUHQW W\SHV RI YDFDQFLHV ( E , E ,..., E ) . The constant-returns-to-scale assumption in (5)
U1

U2

Un

implies that:
n

¦D

(6)

i 1

U
i

n

n

i 1

i 1

 ¦D i  ¦ E i

1

This is a relevant economic policy issue (Cahuc 2014), as (6) may not lead to a stable unemployment rate (Pissarides 1990) because it accounts for non-unemployed jobseekers. Equation (6) does
QRWUHȵHFWKRZDQLQFUHDVHLQXQHPSOR\PHQWJHQHUDWHVRXWȵRZIURPLWEXWKRZWKHLQFUHDVHLQ
the total pool of jobseekers generates hires. It is possible that in a loose labour market context,
with low economic activity and increasing temporary jobs and employed jobseekers, employers
mainly hire workers who are already employed. This would generate negative externalities for the
unemployed.
The need to use a measure of matches that corresponds to the measure of jobseekers was
reported in the literature (Burgess 1993) well before the crisis, but has not been taken into account
very often to obtain more accurate measures of labour supply and demand: Jolivet (2009) being a
notable exception. In the empirical estimations below, we will use estimations from (5) to remove
PLVVSHFLȴFDWLRQHUURUVLGHQWLI\WKHUROHRIWKHHPSOR\HGDQGWDNHLQWRDFFRXQWKHWHURJHQHLWLHV
In a second stage, we will build upon empirical versions of (5) to calculate alternative measures of
labour supply (LS) and labour demand (LD), and estimate:

(7)

Ht

OLS tD1 LDtE1

Where LS = ( x1 , x 2 ,...x n ) + (u1 , u 2 ,...u n ) and LD = (v1 , v2 ,...vn ) and from which, returning to the
homogeneity assumption, we can obtain elasticities for the entire stock of jobseekers and empirLFDOHVWLPDWHVRIWKHPDWFKLQJHɝFLHQF\LQWKHODERXUPDUNHW
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3. Data
ΖQ RUGHU WR HVWLPDWH WKH 0) LQ LWV EDVLF   DQG DXJPHQWHG VSHFLȴFDWLRQV  DQG   ZH EXLOW D
panel dataset matching quarterly data on the number of hires, vacancies, unemployed, inactive
DQG HPSOR\HG SHRSOH XVLQJ WKH 1$&( FODVVLȴFDWLRQ RI HFRQRPLF DFWLYLWLHV DW OHWWHU FRGHV OHYHO
(N = 56*14 = 784). We followed an approach similar to that of Broersma and Van Ours (1999), who
used data on six economic sectors covering the period 1989-1994. We combined data from three
sources: the European Labour Force Survey (LFS)3, Statistics Netherlands (CBS)4 and the Dutch
public Employee Insurance Agency (UWV)5.
We obtained our dependent variable, namely number of hires (H), from the LFS, where job hires
DUHGHȴQHGDVHPSOR\HHVZKRZHUHHPSOR\HGLQDUHIHUHQFHZHHNDQGKDGVWDUWHGZRUNLQJIRU
WKHLUHPSOR\HUQRPRUHWKDQWKUHHPRQWKVHDUOLHU7KHUHVXOWLQJGDWDGRQRWDOORZWKHLGHQWLȴFDtion of transition rates between labour market states. Therefore, we cannot identify whether those
hired were unemployed, inactive or in other employment. There are no alternative data sources
that would allow us to overcome this problem.
We also used European LFS data on unemployment. We assigned a sector to unemployed individuals
according to the sector of their previous job, and assumed that an unemployed worker previously
ZRUNLQJLQDVSHFLȴFVHFWRUZRXOGSURGXFHRXWȵRZLQWKDWVHFWRU:KLOHWKHVHFWRUDODSSURDFKKDV
been used in other literature (Broersma and Van Ours 1999, Sahin et al. 2015), it has been criticized
because individuals frequently change industries and occupations (Abraham 2015). Nevertheless,
it is also common in the literature to assume that each sector of activity is a labour market segment
and that unemployed workers will search in a labour market segment in which they are more
OLNHO\WRȴQGDMRE5HVHDUFKHUVKDYHRIWHQXVHGGDWDDWUHJLRQDORUGLVWULFWOHYHOVWRRYHUFRPHWKH
ODFNRIDORQJWLPHVHULHVDQGWRDQDO\VHVSHFLȴFFRQMXQFWXUHV 0XQLFKHWDO3HGUD]D 6
This assumes that an unemployed worker looking for a job is an additional input unit in the matching
process of that region, which neglects mobility across regions. At the moment of writing, quarterly
data on vacancies for the Netherlands are not available at the regional level. Only taking unemployed people with previous sector data into account means that unemployed people without
previous jobs are omitted from the analysis (Broersma and Van Ours 1999). We will come back to
this later. Finally, we used vacancy data from the CBS, which obtains data on the stock of vacancies
for each period from employer surveys.
We used data from the LFS to measure the number of employed and to take into account their
KHWHURJHQHLWLHV 7KH GDWD DOORZHG XV WR GLHUHQWLDWH DPRQJ HPSOR\HG SHRSOH EDVHG RQ WHQXUH
VSHOOV:HGLHUHQWLDWHGEHWZHHQEHLQJHPSOR\HGIRUPRQWKV E35m), 6-12 months (E612m),
1-2 years (E612m) and more than 2 years (E2y).
Although the employed was our target variable, we also went further in avoiding misspeciȴFDWLRQ SUREOHPV DV PXFK DV SRVVLEOH WDNLQJ LQWR DFFRXQW KHWHURJHQHLWLHV RI XQHPSOR\HG
people and those who were inactive, as well as vacancies. To take into account heterogeneities among the unemployed we used two strategies. First, we focused on unemployed people
3
4
5
6
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That was the case, for example, in the literature focusing on the Czech Republic’s transition (Pedraza 2007).
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without previous jobs and, therefore, without a sector. These are mainly new young entrants
and women attempting to re-enter the labour force. In order to assign them to a sector, we
assumed that each sector of activity is a labour market segment; that unemployed workers
ZLOOVHDUFKLQDODERXUPDUNHWVHJPHQWLQZKLFKWKH\DUHPRUHOLNHO\WRȴQGDMREDQGWKDWWKH
DJJUHJDWHG SUREDELOLWLHV RI XQHPSOR\HG ZRUNHUV ZLWKRXW D SUHYLRXV VHFWRU ȴQGLQJ D MRE LQ
HDFK VSHFLȴF VHFWRU HTXDOV HPSOR\PHQW LQ WKDW VHFWRU DV D SURSRUWLRQ RI WRWDO HPSOR\PHQW7
We thus generated a category of unemployed people that we assumed to be a proxy for potential
new entrants or re-entrants in each sector (Unewentrants).

U newentrantsi ,t

U u ,t

Ei ,t
n

¦E

i ,t

i 1

being the total number of unemployed people in quarter t whose sector was unknown,8 and
the number of employed people in sector i in quarter t.
Second, we wanted to use the length of time people were unemployed to calculate additional
stocks of the unemployed. However, at the quarterly and sectoral levels, the LFS sample size does
QRW DOORZ IRU UHOLDEOH GLVDJJUHJDWLRQ RI WKH XQHPSOR\HG LQWR WKH ȵRZ RI UHFHQWO\ XQHPSOR\HG
the stock of unemployed, or into long- and short-term unemployed. We attempted to overcome
WKLV XVLQJ GDWD IURP WKH 8:9 7KH 8:9 GDWD PDNH LW SRVVLEOH WR LGHQWLI\ WKH ȵRZ RI UHFHQWO\
XQHPSOR\HGSHRSOHZLWKXQHPSOR\PHQWEHQHȴWV/LWHUDWXUHRQXQHPSOR\PHQWVSHOOVVKRZVWKDW
MREVHHNLQJLQFUHDVHVDVWKHHQGRIXQHPSOR\PHQWEHQHȴWVDSSURDFKHV 8XVLWDORDQG9HUKR 
DQGZHFDQDWWHPSWWRFDSWXUHWKLV:HKDYHGLHUHQWLDWHGWKUHHGLHUHQWȵRZVRIXQHPSOR\HG
SHRSOHHQWHULQJXQHPSOR\PHQWDQGUHFHLYLQJXQHPSOR\PHQWEHQHȴWVZLWKLQRQHTXDUWHUWKRVH
HQWHULQJXQHPSOR\PHQWGXULQJWKHȴUVWPRQWK UBmonth1), the second month (UBmonth2) or the
third month (UBmonth3). We assume that, on average, those who entered unemployment during
WKHȴUVWPRQWKZLOOEHFORVHUWRWKHEHQHȴWȇVHQG
Similarly, to the unemployed, we assigned a sector to inactive individuals using data on their
previous sector. Thus, we only took into account inactive workers who had a previous job in a
VSHFLȴFVHFWRU I). This made it possible to include a measure of inactivity in our panel.
)LQDOO\ DFFRUGLQJ WR WKH VWRFNȵRZ OLWHUDWXUH WKH VWRFN RI YDFDQFLHV DQG WKH ȵRZ RI QHZ MREV
LQWHUDFWGLHUHQWO\ZLWKWKHVWRFNRIMREVHHNHUV&%6GDWDGLHUHQWLDWHVEHWZHHQWKHVWRFN V) and
ȵRZRIQHZYDFDQFLHV newV ΖQDGGLWLRQLQDFKDQJLQJDQGXQFHUWDLQHFRQRPLFFRQWH[WȴUPVPD\
post vacancies but then cancel them, which causes negative externalities for other vacancies and
jobseekers. The CBS data also allowed us to identify vacancies that had been cancelled (cancelV)
GXULQJDVSHFLȴFSHULRG

7
8

To the best of the authors’ knowledge, no attempt has been made to tackle this using sectoral data.
We include only the Eurostat category ‘not applicable’, which excludes the non-respondents to the question about
sector of activity.
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ΖQVXPPDU\ZHGHȴQHGDYHFWRURIXQHPSOR\HGMREVHHNHUV

(u1 , u 2 ,...u n ) = (U, Unewentrants, UBmonth1, UBmonth2, UBmonth3)
a vector of non-unemployed:

( x1 , x 2 ,...x n ) = (E35m, E612m, E12y, E12y, I)
DQGDYHFWRURIWKUHHGLHUHQWW\SHVRIYDFDQFLHV

(v1 , v2 ,...vn ) = (V, newV, cancelV)
The dataset we built has advantages and disadvantages. Aggregating at the sectoral level has two
advantages. First, it increases the number of observations, allowing the estimation of pre- and postcrisis MFs using similar sample sizes. It also allows us to: explore the role of the employed; include
the three labour market states; and account for some heterogeneities on both sides of the labour
market. Second, similar datasets using aggregated data that is directly available from Eurostat can
EHHODERUDWHGIRURWKHU(XURSHDQFRXQWULHVDOWKRXJKYDULDEOHVGHȴQHGXVLQJGDWDIURPWKH&%6
DQGWKH8:9ZRXOGQHHGVSHFLȴFQDWLRQDODOWHUQDWLYHVWKDWLQVRPHFDVHVPD\QRWEHDYDLODEOH
Nevertheless, the approach is not new. In the literature Sahin et al. (2013) and Broersma and Van
Ours (1999) also use industry level data as an indication of the market an individual is operating in.
Our data, however, also have some limitations. As mentioned above, a sectoral approach has been
criticized because individuals commonly change industries (Abraham 2015), yet we are assuming
WKDW DQ XQHPSOR\HG ZRUNHU SUHYLRXVO\ ZRUNLQJ LQ D VSHFLȴF VHFWRU ZLOO SURGXFH RXWȵRZ LQ WKDW
sector. In order to include unemployed people without a sector in the analyses, we proceeded as
explained above, but this may be a strong assumption. In addition to sectoral issues, our data do
not allow us to distinguish between hires from unemployment and hires from employment. This
implies that this paper does not directly contribute to the literature that distinguishes between
MREȴQGLQJDQGMREWRMREWUDQVLWLRQV 6KLPHUDE :KLOHLWZDVQRWSRVVLEOHWRDFFRXQW
IRUORQJWHUPXQHPSOR\PHQWZHZHUHDEOHWRȴQGDOWHUQDWLYHVWRDFFRXQWIRUKHWHURJHQHLWLHVRQ
both sides of the market and calculate parameters before and after the crisis.
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4. The Dutch labour market
During the Great Recession, the Netherlands’ labour market was relatively stable compared to
that of other EU countries (Gerritsen and Hoj 2013, ECB 2014). Nevertheless, unemployment grew
from 2.8% at the end of 2008 to 7.5% at the beginning of 2014 (Figure 2); the youth unemployment rate was 12% in 2014, double its 2001 historical minimum; separation rates, measured as
the ratio of recently unemployed people to total employment in the previous quarter, increased
during the onset of the crisis (2008-2010) recovering slightly during the second part (2012-2013),
but had not returned to pre-crisis levels in 2014 (ECB 2014). At the same time, employment rates
remained stable and even increased during the onset of the crisis (Figure 3), unlike the US and
southern Europe. During the initial stage of the crisis, employment with tenure shorter than one
year decreased, but sharply increased afterwards; the proportion of tenures longer than two
years increased throughout the crisis; and tenures of between one and two years remained stable
(Figure 4). In our analyses of the MF, we focus on the Dutch case rather than generalize conclusions
or make a comparison to the EU or US.
The BC is called the UV relationship when referring to the observable levels of unemployment and
vacancies, which are often represented by a scatter plot. Quarterly unemployment and vacancy
rates from 2001 to 2014 (56 observations) are reported in Figure 5. Based on the theoretical explanations above (Figure 1), we can observe a negative aggregate activity shock taking place between
 DQG  IROORZHG E\ D UHDOORFDWLRQ VKRFN EHWZHHQ  DQG  7KH HHFW RI WKHVH
shocks resulted in an increase in unemployment from 2.1% (2001Q3) to 5.3% (2005Q1). The period
between 2005 and 2008 is characterized by a positive shock that moved unemployment and vacancies in opposite directions, increasing vacancy rates and decreasing unemployment levels to 2.6%
(2008Q3). For the period between 2008 and 2013, during the Great Recession, the Dutch economy
exhibited macroeconomic rigidity – namely a lack of new jobs and very low vacancy rates – as well
as microeconomic rigidity, that is, jobs were not being taken up by the unemployed, as in the past,
implying a more than doubled unemployment rate with respect to the 2002 rate (with a similar
vacancy rate). At the microeconomic level, there was a recovery during the second half of 2014, as
unemployment decreased, while vacancies remained at low levels.
In principle, the microeconomic rigidity observed should be caused by mismatch/hysteresis that
increases with long-term unemployment (Figure 6). Such a situation is supposed to be accomSDQLHG E\ D UHGXFWLRQ LQ PDWFKLQJ HɝFLHQF\ RQ WKH ODERXU PDUNHW ZKLFK FRXOG EH WDFNOHG E\
ODERXUPDUNHWSROLFLHVVXFKDVLQFHQWLYHVWRZRUNDQGDUHGXFWLRQLQXQHPSOR\PHQWEHQHȴWVRU
with active labour market policies aimed at increasing employment probabilities for the long-term
XQHPSOR\HG$QDOWHUQDWLYHH[SODQDWLRQLVWKDWHPSOR\HUVDUHOHVVDFWLYHLQȴOOLQJWKHLUMRERSHQLQJVZLWKWKHXQHPSOR\HGZKLOHH[SHULHQFHGFDQGLGDWHVDUHDYDLODEOHΖQWKLVFDVHȴVFDOSROLF\PD\
be an alternative, as the aggregate demand may increase labour market tightness, which would, in
SULQFLSOHEHDQLQFHQWLYHIRUȴUPVWRKLUHWKHXQHPSOR\HGHYHQLIWKH\DUHQRWWKHSHUIHFWPDWFK
(Diamond 2011, Abraham 2015).
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7KHȴUVWFROXPQRI7DEOHVKRZVWKHUHVXOWVRIHVWLPDWLQJ  DVVXPLQJWKDWWKHQXPEHURIKLUHV
in period t is a function of the number of vacancies at the end of period t-1 and the stock of unemployed in t-1. We refer to the linearized version of (1) as the benchmark matching function MF0:

(MF0)

ln H i ,t

ln O  D ln U i ,t 1  E ln Vi ,t 1  vi ,t

7KHHVWLPDWHGSDUDPHWHUV ȴUVWFROXPQRI7DEOH DUHVLJQLȴFDQWDQGUHȵHFWGHFUHDVLQJUHWXUQVWR
scale (ž+ſ  8VLQJHVWLPDWHVIURP0)ZHFDOFXODWHGPDWFKLQJHɝFLHQF\ƈ (in logs) reported in
)LJXUH$FFRUGLQJWRWKHVHUHVXOWVPDWFKLQJHɝFLHQF\GHFUHDVHGDSSUHFLDEO\LQDQG
and increased after 2010. This result apparently contradicts the BC movements observed in Figure
WKDWZRXOGOHDGWRWKHFRQFOXVLRQRIGHFUHDVLQJPDWFKLQJHɝFLHQF\GXULQJWKHVDPHSHULRG
Barnichon and Figura (2014) demonstrated how the US MF failed, with the number of observed
KLUHVEHLQJORZHUWKDQSUHGLFWHGE\WKH0)ΖQWKH86FRQWH[WZLWKGHFUHDVLQJPDWFKLQJHɝFLHQF\
and increasing unemployment, they hypothesized that as the average quality of the pool of unemSOR\HGZRUVHQVWKHREVHUYHGRXWȵRZVKRXOGEHORZHUWKDQH[SHFWHGΖQWKH'XWFKFRQWH[WZKLFK
LV FKDUDFWHUL]HG E\ LQFUHDVLQJ ORQJWHUP XQHPSOR\PHQW DQG LQFUHDVLQJ PDWFKLQJ HɝFLHQF\ WKH
causes of the latter are very unlikely to be found in the composition of the unemployed pool.
5DWKHU WKDQ FKDQJHV LQ WKH XQHPSOR\PHQW SRRO 0) HVWLPDWHV PLJKW UHȵHFW WKH IDLOXUH RI WKH
assumption that unemployed workers are a good proxy for the whole pool of jobseekers, especially during the post-crisis slump. Another factor related to other labour market states, such as
an increase in employees actively looking for another job, may be playing a role here. This is the
reason why this paper focuses on the role of the employed.
Figure 8 reports MF0 errors calculated as the observed number of hires minus the number of hires
predicted by MF0 estimates. It shows how the explanatory power of the conventional matching
function fails after the recession. From 2001 to 2009, MF0 is remarkably stable and performs well
in explaining the observed total hires. However, during a short period of time at the end of 2009,
MF0 overestimates the number of hires, while from 2010 on, the number of observed hires turns
out to be much higher than predicted: the MF systematically underestimates the number of new
hires in the Netherlands from 2010 on. From an econometric point of view, omitted variables bias
might have occurred, suggesting that there may be a pool of jobseekers, not included in MF0,
whose ability to generate hires improves the matching process, and whose elasticities to hires
changes over the cycle. In the following section, we will explore this possibility by augmenting the
VSHFLȴFDWLRQRIWKHPDWFKLQJIXQFWLRQDQGHVWLPDWLQJGLHUHQWYHUVLRQVRI  :HZLOOH[SORUHWR
ZKDWH[WHQWHPSOR\HGMREVHHNHUVPRUHVSHFLȴFDOO\VKRUWWHQXUHHPSOR\HHVSOD\DUROH
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5. Augmented matching functions: the role of
employed people
In the previous section, we showed that for two quarters after the onset of the crisis, the Dutch
MF overestimated matches: the number of hires observed was slightly lower than predicted by the
matching function. From 2010 to 2014, however, the MF systematically underestimated hires: the
number of hires observed was greater than predicted. Similarly, to the US context, the standard
MF is not a good approximation of the labour market matching process; however, the reasons
IRURYHUHVWLPDWLRQDQGXQGHUHVWLPDWLRQDUHGLHUHQW7KHUHDVRQVIRURYHUHVWLPDWLRQ RIRXWȵRZ
are mainly to be found in changes that worsen the unemployed pool (indicated by an increase
in long-term unemployment) (Barnichon and Figura 2014), while underestimation in the context
of increasing long-term unemployment cannot be the consequence of changes that worsen the
quality of the jobseekers’ pool. Therefore, we explore whether the sharp increase in employed
people with short tenures, which ‘improves’ the jobseeker pool, is behind these results.
)RUWKDWSXUSRVHZHHVWLPDWHGWKUHHGLHUHQWYHUVLRQVRI0)  0)LQFOXGHVWKHQXPEHURI
employed and inactive people as explanatory variables without controlling for their heterogeneities. M.F5.2 accounts for heterogeneities within employed people, while M.F5.3 and M.F5.4 control
IRURWKHUKHWHURJHQHLWLHVLQWKHXQHPSOR\PHQWSRRODQGWKHODERXUGHPDQGVLGH(DFKVSHFLȴFDtion was based on the literature and existing evidence. We estimated each version for the entire
period as well as before and after 2008. Table 1 reports the results for the entire period, and Table
GLHUHQWLDWHVEHWZHHQWKHSHULRGVEHIRUHDQGDIWHUWKHFULVLVLQ
The literature has shown that both employed (Hall and Schulhofer-Wohl 2015) and inactive (Veracierto 2011) individuals play a role in the matching process. MF5.1 augments MF0 by including
HPSOR\HGZRUNHUVDQGLQDFWLYHSHRSOHZKRKDYHKDGDSUHYLRXVMRELQDVSHFLȴFVHFWRU

ln H i ,t
(MF5.1)

ln O  D ln U i ,t 1  E ln Vi ,t 1

 D I ln I i ,t
 D E ln Ei ,t  vi ,t

%RWKYDULDEOHVDUHVLJQLȴFDQWDQGKDYHDSRVLWLYHLPSDFWRQWKHQXPEHURIKLUHVZKHQZHHVWLPDWH
MF5.1 for the entire period (Table 1). After the crisis (Table 2), the elasticity with respect to employment is three times higher than before, while with respect to the stock of inactive people it is zero.
Thus, we can conclude that the role of the employed in the matching process changed after the
FULVLV EHFRPLQJ PRUH UHOHYDQW 6HDUFK HRUWV DQG UHHPSOR\PHQW SUREDELOLWLHV DUH QRW KRPRJenous across employed workers, therefore, treating each labour market state as homogenous
PD\PDVNLPSRUWDQWGLHUHQFHVDQGȵXFWXDWLRQV+RZHYHUWKHSURSRUWLRQRIHPSOR\HGSHRSOH
actively searching is unknown. Thus, we cannot identify search intensity and eligibility for another
MREEXWZHFDQDVVXPHWKDWWKHOHQJWKRIWLPHHPSOR\HGDHFWVVHDUFKEHKDYLRXU:RUNHUVZLWK
longer tenures and permanent contracts are better protected, have higher severance rights, and
DUH OHVV OLNHO\ WR EH ȴUHG RU OHDYH WKHLU MREV DQG WKHUHIRUH EH DFWLYH MREVHHNHUV ΖQ WKH FDVH RI
WKH 1HWKHUODQGV GLHUHQW VHDUFK DWWLWXGHV PDLQO\ GXH WR MRE WHQXUH VSHOOV *HUULWVHQ DQG +RM
 KDYHEHHQLGHQWLȴHGDPRQJHPSOR\HGZRUNHUV .DKQ WKHORQJHUZRUNHUVKDYHEHHQ
employed, the lower their search intensity. Our data is able to capture this heterogeneity and
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MF5.2 controls for it, distinguishing between employed people who have been employed for 3-5
months (E35m), 6-11 months (E611m), 1-2 years (E12y) and more than 2 years (E2y).

ln H i ,t
(MF5.2)

ln O  D ln U i ,t 1  E ln Vi ,t 1

 D I ln I i ,t
 D E 35 m ln E 35mi ,t  D E 611m ln E 611mi ,t
 D E12 y ln E12 yi ,t  D E 2 y ln E 2 yi ,t  vi ,t

(DFKSRRORIHPSOR\HGSHRSOHKDVDGLHUHQWLPSDFWRQKLUHVWKHORQJHUWKHHPSOR\PHQWWHQXUH
the lower the elasticity to hires (Table 1). The elasticity with respect to the pool of employed people
ZLWKWHQXUHVVKRUWHUWKDQPRQWKVLVVLJQLȴFDQWDQGSRVLWLYH$VVKRZQLQ7DEOHWKHHVWLPDWHG
elasticities of hires with respect to the stock of workers employed for less than 5 months are
countercyclical: the estimated value after 2008 ( D E 35 m = 0.469) is almost twice the estimated value
for the pre-crisis period ( D E 35 m = 0.240). Similarly, elasticity with respect to the stock of employed
ZRUNHUVZLWKWHQXUHRIPRQWKVLV]HUREHIRUHWKHFULVLVEXWKDVSRVLWLYHDQGVLJQLȴFDQWYDOXHV
after 2008 ( D E 611m = 0.166). Elasticities with respect to hires of these two types of employed people
are higher during times of growing unemployment. Thus, short-term employed people are active
jobseekers, especially after a crisis. Of the premises described in Section 2 above, those supporting
DQLQFUHDVHLQWKHHODVWLFLWLHVRIHPSOR\PHQWDUHFRQȴUPHGIRUVKRUWWHUPHPSOR\HGSHRSOH7KHUH
are also some results pointing to negative externalities for employed workers with long tenures.

6SHFLȴFDWLRQV0)DQGDXJPHQWE\DFFRXQWLQJIRURWKHUKHWHURJHQHLWLHVRQERWKVLGHV
RIWKHODERXUPDUNHWΖQWKLVZD\ZHDWWHPSWHGWRPLQLPL]HPLVVSHFLȴFDWLRQSUREOHPVDQGWHVW
ZKHWKHUWKHUHVXOWVDUHFRQVLVWHQWDFURVVVSHFLȴFDWLRQV)LUVWDFFRUGLQJWRVWRFNȵRZPDWFKLQJ
QHZȵRZVRIYDFDQFLHVLQWHUDFWZLWKWKHPDUNHWGLHUHQWO\IURPWKHVWRFNV &ROHVDQG3HWURQJROR
 ΖQSDUWLFXODUȵRZVDQGVWRFNVLQWKHODERXUPDUNHWDUHDHFWHGGLHUHQWO\E\VKRFNV 'L[RQ
Lim and van Ours 2015). In addition, some vacancies may be posted but later cancelled, which may
GLVSOD\QHJDWLYHH[WHUQDOLWLHVLQWKHPDWFKLQJSURFHVV0)FRQWUROVIRUȵRZRIQHZYDFDQFLHVLQ
period t, its lagged value (t-1) and for vacancies that are cancelled during t.
Second, thus far, we have been using vacancy, employed, inactive and unemployed individuals
by quarter and sector of activity, and for unemployed and inactive individuals, we have also been
using the previous job’s sector. This approach (Broersma and Van Ours 1999, Sahin et al. 2015)
excludes unemployed people without previous jobs from the analyses – mainly new young entrants
and women attempting to re-join the labour force. To include them as an input in the matching
function, we assigned them a sector (as explained in the data section). We consider these numbers
to be a proxy of new entrants to the labour market.
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ln H i ,t

ln O  D ln U i ,t 1  E ln Vi ,t 1

 D I ln I i ,t
(MF5.3)

 D Unewe ln Unewentrantsi ,t
 D E 35 m ln E 35mi ,t  D E 611m ln E 611mi ,t  D E12 y ln E12 yi ,t  D E 2 y ln E 2 yi ,t
 E newt ln newVi ,t  E newt 1 ln newVi ,t 1
 E cancelt ln cancelVi ,t  vi ,t

3UHYLRXVFRQFOXVLRQVUHJDUGLQJWKHUROHRIWKHHPSOR\HGDUHFRQVLVWHQWZLWKRXUVSHFLȴFDWLRQ
There are some additional results that are worthy of note. Current and lagged numbers of new
YDFDQFLHVKDYHDVLJQLȴFDQWDQGSRVLWLYHLPSDFWRQKLUHV2QFHWKHHHFWVRIQHZDQGFDQFHOOHG
YDFDQFLHVDUHWDNHQLQWRDFFRXQWWKHVWRFNRIYDFDQFLHVLVQRORQJHUVLJQLȴFDQW%HIRUHWKHFULVLV
RQO\WKHODJJHGQXPEHUVRIQHZYDFDQFLHVZHUHVLJQLȴFDQW$IWHUWKHFULVLVQHZYDFDQFLHVGLVSOD\
SRVLWLYHHODVWLFLWLHVLQWKHVDPHTXDUWHUWKH\DUHSRVWHG VHH7DEOH 9DFDQFLHVDUHȴOOHGDWDIDVWHU
SDFHGXULQJWKHFULVLV7KLVUHVXOWLVDWRGGVZLWKWKHPLVPDWFKK\SRWKHVLVDQGWKHLGHDRIȴUPV
KDYLQJGLɝFXOWLHVLQȴOOLQJWKHLUMRERSHQLQJV7KHLQFOXVLRQRIFDQFHOOHGYDFDQFLHVFDSWXUHVWKH
negative impact generated in the market by vacancies that are posted and then cancelled. Many
jobseekers may waste search resources in applying for cancelled vacancies. This impact was much
PRUHVLJQLȴFDQWDQGVWURQJHUDIWHUWKHFULVLV
7KHHODVWLFLW\RIKLUHVZLWKUHVSHFWWRRXUPHDVXUHRIQHZHQWUDQWVZDVSRVLWLYHVLJQLȴFDQWDQG
procyclical: it was much higher before the crisis ( D Unewe = 0.934) than after ( D Unewe = 0.419). In prinFLSOHLWVKRXOGEHKDUGHUWRHQWHUWKHPDUNHWGXULQJWKHFULVLV2XUUHVXOWVPD\UHȵHFWWKHVRXUFH
of increasing youth unemployment. However, given the strong assumptions that we relied on to
generate the new entrants’ variable, we should treat this with caution.
It is also worth mentioning that MF0 R² is 0.92 when estimating the pre-crisis period and only 0.87
for the post-crisis period. In MF5.3, the R² values are closer, at 0.94 and 0.96, respectively. Thus,
accounting for heterogeneities in the labour market makes the MF more stable over the business
cycle.
MF5.4 attempts to control for more heterogeneities in the pool of unemployed people. In principle,
VHDUFKLQWHQVLW\VKRXOGLQFUHDVHDVWKHHQGRIXQHPSOR\PHQWEHQHȴWVDSSURDFKHV 8XVLWDORDQG
9HUKR $VLVWKHFDVHZLWKYDFDQFLHVUHFHQWO\XQHPSOR\HGSHRSOHEHKDYHGLHUHQWO\IURPWKH
stock of unemployed people. Thus, MF5.4 includes the number of recently unemployed people in
SHULRGWZLWKXQHPSOR\PHQWEHQHȴWVΖWGLHUHQWLDWHVEHWZHHQWKUHHSRROVRIXQHPSOR\HGSHRSOH
LQTXDUWHUWDFFRUGLQJWRZKHWKHUWKH\EHFDPHXQHPSOR\HGLQWKHȴUVWPRQWK 8%PRQWK WKH
second month (UBmonth2) or the third month (UBmonth3) of the quarter. In general, those who
EHFDPHXQHPSOR\HGLQWKHȴUVWPRQWKZRXOGEHFORVHUWRWKHHQGRIWKHSHULRGRIXQHPSOR\PHQW
EHQHȴWVDQGWKXVVKRXOGEHPRUHDFWLYHO\VHDUFKLQJDQGWKHUHIRUHGLVSOD\LQJKLJKHUHODVWLFLWLHV
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ln H i ,t

ln O  D ln U i ,t 1  E ln Vi ,t 1

 D I ln I i ,t
 DUnewe ln Unewentrantsi ,t
(MF5.4)

 DUBmonth1 ln UBmonth1i ,t  DUBmonth 2 ln UBmonth2i ,t  DUBmonth3 ln UBmonth3i ,t
 D E 35 m ln E 35mi ,t  D E 611m ln E 611mi ,t  D E12 y ln E12 yi ,t  D E 2 y ln E 2 yi ,t
 E newt ln newVi ,t  E newt 1 ln newVi ,t 1
 E cancelt ln cancelVi ,t  vi ,t

7KH FRQFOXVLRQV UHJDUGLQJ WKH UROH RI WKH HPSOR\HG DUH FRQVLVWHQW ZLWK WKH  VSHFLȴFDWLRQ9
7KHHODVWLFLW\RI+ZLWKUHVSHFWWRUHFHQWO\XQHPSOR\HGZRUNHUV UHFHLYLQJXQHPSOR\PHQWEHQHȴWV 
LQWKHȴUVWPRQWKRIWKHTXDUWHULVSRVLWLYHDQGVLJQLȴFDQWZKLOHLWLVQHJDWLYHLQWKHVHFRQGPRQWK
and zero in the third. This pattern changes when we distinguish between the pre- and post-crisis
SHULRGVΖWLVGLɝFXOWWRGUDZIXUWKHUFRQFOXVLRQVIURPUHJDUGLQJWKHVHDUFKHRUWVRIWKHWKUHH
groups. This would need further exploration but is beyond the scope of this paper.
It is important to note that the estimated parameters for the stocks of vacancies did not capture
DQ\ HHFW RQFH QHZ YDFDQFLHV ZHUH WDNHQ LQWR DFFRXQW DQG WKH HVWLPDWHG HODVWLFLW\ RI XQHPSOR\PHQWDOWKRXJKVLJQLȴFDQWLQHYHU\VSHFLȴFDWLRQGHFUHDVHGDVZHLQWURGXFHGPRUHYDULDEOHV
U
U
the estimated value moved from D = 0.2 in MF0 to D = 0.076 in MF5.4. The elasticity of H with
respect to U was overestimated in MF0.
Although MF5.3 and MF5.4 allowed us to explore the composition of the unemployment
pool, our data limitation implies that our estimations are better at identifying the sources
of errors arising from the role of the employed population in the matching process.10
2XU HVWLPDWLRQV VKRXOG LPSURYH 0) SHUIRUPDQFH ZKHQ WKH PDWFKLQJ HɝFLHQF\ RI WKH ODERXU
market increases after 2009. Figures 9-11 compare MF0 errors (Figure 8) with errors from MF5.1 to
MF5.3 The inclusion of the new explanatory variables improved MF performance, especially when
employment tenure was taken into consideration.
We can summarize our conclusions as follows. Elasticities of hires with respect to short-tenure
employment (less than 11 months and especially less than 5 months) are clearly countercyclical
DQGLQFUHDVHGXULQJEDGWLPHVLQDOOVSHFLȴFDWLRQVΖQWKHFRQWH[WRILQFUHDVLQJMRELQVWDELOLW\DQG
temporary employment, the short-term employed increase their search intensity, aiming for a
more stable situation. In the Dutch post-crisis labour market, elasticity with respect to our measure
of new entrants was half what it was before the crisis, and elasticity with respect to the shortterm employed was almost double. The stocks of people employed between one and two years
were completely acyclical. Elasticities with respect to inactive people and new entrants were clearly
procyclical: they were much lower after the onset of the crisis. This explains the mechanisms


7KHVHFWRUDOFODVVLȴFDWLRQXVHGE\WKH8:9GLHUVIURPWKDWXVHGE\WKH/DERXU)RUFH6XUYH\7KHUHIRUH0)ZDV
FDOFXODWHGDIWHUUHFRGLQJERWKFODVVLȴFDWLRQVZKLFKLPSOLHGDUHGXFWLRQLQWKHQXPEHURIREVHUYDWLRQV(VWLPDWLRQVRI
WRXVLQJWKLVVDPSOHGRQRWGLHUJUHDWO\ZLWKUHVSHFWWRZKDWLVUHSRUWHG
10 LFS do not make it possible to infer the number of LTU per quarter and sector. According to Eurostat, at such aggregation levels it would not be reliable to infer population numbers from the LFS sample. This would have allowed the
impact of the quality of the unemployment pool to be thoroughly explored, and probably improve estimates for the
SHULRGZKHQWKHPDWFKLQJHɝFLHQF\GURSSHG
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EHKLQGWKHFRPELQDWLRQRILQFUHDVLQJPDWFKLQJHɝFLHQF\ZLWKRXWZDUGPRYHPHQWRIWKH%&DQG
increasing unemployment. An increase in the number of employed jobseekers ‘improves’ the pool
RIMREVHHNHUVDQGPDWFKLQJHɝFLHQF\EXWGRHVQRWUHGXFHXQHPSOR\PHQW
From the labour demand point of view, matching frictions are lower after the crisis. New vacanFLHVDQGWKHODJJHGYDOXHRIQHZYDFDQFLHVSOD\GLHUHQWUROHVEHIRUHDQGDIWHUWKHFULVLVDIWHU
the crisis, new vacancies display positive externalities in the matching process more rapidly than
EHIRUH WKH FULVLV 9DFDQFLHV DUH TXLFNO\ ȴOOHG E\ ZRUNHUV ZKR KDYH EHHQ ZDLWLQJ IRU VRPHWKLQJ
suitable in the market or have changed jobs. The employability of those already employed is higher
and employers prefer employed candidates. The traditional MF could not capture the complex
process of producing new hires: the stocks of unemployed and vacancies were not good proxies
for labour supply and demand during and after the Great Recession. Heterogeneities on both sides
of the market must be considered. In the following section, we take into account these results
to re-estimate MF0 using alternative measures of labour supply (LS) and labour demand (LD) to
FDOFXODWH   DQG HɝFLHQWO\ HVWLPDWH ƈ, WKH HɝFLHQF\ SDUDPHWHU RI WKH PDWFKLQJ SURFHVV LQ WKH
labour market.
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6. Matching functions using alternative measures
of labour supply and demand pools
MF0 is the typical form assumed for the MF; however, as shown in the previous section, unemployed workers are not the only jobseekers, and the stock of vacancies is not an accurate measure
of labour demand. In this section, we explore alternative measures of labour supply and demand
taking into account the above results. An alternative approach to the typical MF was followed
E\ -ROLYHW   ZKR XVHG 86 GDWD WR EXLOG GLHUHQW LQGLFDWRUV RI ODERXU VXSSO\ WR LQFOXGH WKH
employed and individuals outside the labour market as jobseekers, weighted by transition paramHWHUVDLPHGDWFDSWXULQJWKHVHDUFKHRUW:HXVHGWKHUHVXOWVUHSRUWHGLQWKHSUHYLRXVVHFWLRQWR
include types of employed people, unemployed people and vacancies, and estimated (7) using a
linearized version:

(7)

ln H i ,t

ln O  D LS ln LS i ,t  E LD ln LDi ,t  vi ,t

For labour supply (LS) we considered the following function, which maps a vector of binary variables (u, e < 11, ue, i).

LS (u , e  11, ue, i, newub)
u  U i ,t 1
 e  11  ( E 35mi ,t  E 611mi ,t )
 ue  Unewentrants i ,t
 i  I i ,t
 newub  UBmonth1i ,t
'HSHQGLQJRQZKHWKHUWKHELQDU\YDULDEOHVKDYHDYDOXHRIRUZHKDYHDOWHUQDWLYHGHȴQLWLRQV
of labour supply. We also considered this vector for labour demand (v, vc, vnew, lvnew).

LD (v, vc, vnew, lvnew)
v  Vi ,t 1
 vc  cancelVi ,t
 vnew  Vi ,t
 lvnew  newVi ,t 1
The traditional benchmark matching function, MF0, is a special case, where LS(u, e < 11, ue, i, newub)
= (1, 0, 0, 0) and LD(v, vc, vnew, lvnew) = (1, 0, 0, 0) and only the stocks of unemployed workers and
vacancies are considered as LS and LD measures, respectively. Table 3 reports the results for the
HQWLUHSHULRGRIVWXG\ZKLOH7DEOHGLHUHQWLDWHVEHWZHHQWKHSHULRGEHIRUHDQGWKHSHULRGDIWHU
WKHRQVHWRIWKHFULVLV7KHFROXPQVLQERWKWDEOHVDUHRUJDQL]HGE\ȴUVWDGGLQJFRPSRQHQWVWR/6
and then adding components to LD.
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The inclusion of employed people with less than 11 month’s tenure (Column 2) increases R² (from
WR EXWUHGXFHVWKHHVWLPDWHGSDUDPHWHUDQGVLJQLȴFDQFHRIWKHVWRFNRIYDFDQFLHV
Adding new entrants and inactive people (Columns 3 and 4) does not increase elasticities with
UHVSHFWWR/6EXWGRHVLQFUHDVHWKHVLJQLȴFDQFHRI/'DOWKRXJKLWUHȵHFWVDPXFKORZHUHODVWLFLW\
than in MF0 ( E LD =.614 vs E LD = .138). Removing cancelled vacancies does not change the picture
VLJQLȴFDQWO\EXWLQFOXGLQJWKHȵRZRIQHZYDFDQFLHVDQGLWVODJJHGYDOXHLQFUHDVHVWKHFRHɝFLHQW

t E LD . All of the estimates in Columns 4-7 display constant returns to scale.
)LJXUHVVKRZWKHHVWLPDWHGPDWFKLQJHɝFLHQF\IRUHDFKRIWKHDERYHFDOFXODWLRQV7KH\DOO
have the same shape as MF0, but the inclusion of employed people with short tenures captures
WKHOHVVHUUHGXFWLRQRIWKHHVWLPDWHGPDWFKLQJHɝFLHQF\DWWKHEHJLQQLQJRIWKHFULVLV(ɝFLHQF\
returns to MF0 values when inactive people and new entrants are included in the measure of LS. All
RIWKHVSHFLȴFDWLRQVOHDGWRDVKDUSLQFUHDVHLQPDWFKLQJHɝFLHQF\DIWHUEXWLQDOORIWKHP
it remains lower than in MF0.
7DEOHVKRZVWKHVDPHHVWLPDWHZKHQGLHUHQWLDWLQJEHWZHHQEHIRUHDQGDIWHUWKHRQVHWRIWKH
crisis. With respect to Columns 1-4, similar conclusions are obtained for both periods, namely that,
in general, the elasticity with respect to LS was higher during the post-crisis slump. The inclusion
RIDGGLWLRQDOPHDVXUHVRI/'LQFUHDVHVWKHFRHɝFLHQW E LD especially after the crisis (i.e. from E LD

= .176 to E LD = .296 during the pre-crisis period, and from E LD = .089 to E LD = .353 during the
post-crisis period). R² values are always slightly higher before the crisis. Estimated elasticities using
GHȴQLWLRQV/6 u, e < 11, ue, i, newub) = (1, 1, 1, 1) and LD(v, vc, vnew, lvnew) = (1, 1, 1, 0) are acyclical
DQGWKHHVWLPDWHGHODVWLFLWLHVIRUERWKSHULRGVDUHYHU\VLPLODU7KLVGHPRQVWUDWHVWKDWWKLVGHȴQLWLRQRI/6DQG/'LVPRUHVWDEOHRYHUWKHEXVLQHVVF\FOHWKDQWKHWUDGLWLRQDOGHȴQLWLRQEDVHGRQO\
on the unemployed and vacancy rates.
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Conclusions
8VLQJWKH%HYHULGJHFXUYH %& DQGWKHWUDGLWLRQDOVSHFLȴFDWLRQRIWKH0DWFKLQJ)XQFWLRQ 0) WR
study the Dutch post-crisis labour market matching process leads to an apparent contradiction: an
RXWZDUGVKLIWRIWKH%&LVDFFRPSDQLHGE\LQFUHDVLQJPDWFKLQJHɝFLHQF\+RZHYHUWKHIDLOXUHRI
WKHVWDQGDUG0)LQSUHGLFWLQJZRUNHUMREPDWFKHVLQWKH86DQGLQWKH1HWKHUODQGVDUHGLHUHQW
LQQDWXUHGXHWRGHFOLQLQJPDWFKLQJHɝFLHQF\WKURXJKRXWWKHFULVLVLQWKHIRUPHUDQGDQLQLWLDO
GHFOLQHIROORZHGE\DVKDUSLQFUHDVHLQWKHODWWHUΖQWKH'XWFKFDVHWKHWUDGLWLRQDOVSHFLȴFDWLRQ
(MF0) performs well when explaining the total number of hires from 2001 to 2007; however, it
IDLOVDIWHUZDUGV7KHLQLWLDOGHFOLQHLQPDWFKLQJHɝFLHQF\ZKLFKFDQEHH[SHFWHGLQWKHFRQWH[WRI
increasing unemployment and long-term unemployment, was followed by a sharp increase which
was not accompanied by decreasing unemployment. We have explored this issue as a misspeciȴFDWLRQRIWKH0)ȂDVDQRPLWWHGYDULDEOHSUREOHPUHODWHGWRWKHUROHRIHPSOR\HGZRUNHUVDQG
their heterogeneities. Our dataset, a sectoral panel that covers the period 2001-2014, allowed
us to account for the role of employed jobseekers and their heterogeneities using tenure time.
We also accounted for other heterogeneities in the unemployed pool of jobseekers and labour
market vacancies and used these results to re-estimate the MF using alternative labour supply and
demand measures. Below, we present our conclusions and their implications.
First, short-term employed people were active jobseekers, which is especially apparent in the postcrisis period. In a distressed labour market, short-term temporary workers increase their search
LQWHQVLW\DQGHPSOR\HUVȴQGWKHPPRUHDWWUDFWLYHWKDQXQHPSOR\HGFDQGLGDWHV$VDUHVXOWWKH
HODVWLFLW\RIKLUHVZLWKUHVSHFWWRVKRUWWHUPHPSOR\HGSHRSOHZDVVLJQLȴFDQWSRVLWLYHDQGFRXQtercyclical. However, employed workers with tenures of one year or more are, in general, not active
jobseekers. Indeed, elasticities for people employed for more than one year were acyclical.
Second, the elasticities with respect to the stock of unemployed people were not constant across
stocks of unemployed people: while elasticity for the stock of unemployed people with previous
work experience was slightly countercyclical, the role of new entrants (measured using unemployed without previous sector) into the labour force was procyclical, and elasticity after the crisis
was half of what was before the crisis. This helps to explain the growth of the youth unemployment
UDWHGXULQJWKHSHULRGREVHUYHGDVLWVHHPVPRUHGLɝFXOWWRHQWHUWKHPDUNHWGXULQJWKHFULVLVDQG
compete with employed jobseekers.
Third, before the crisis, the elasticity of hires with respect to vacancies was dominated by the
ODJJHG ȵRZ RI QHZ YDFDQFLHV $IWHU WKH FULVLV HODVWLFLW\ ZDV GRPLQDWHG E\ WKH FXUUHQW ȵRZ RI
new vacancies. Thus, additional vacancies generate hires at a faster rate after the crisis. Growing
unemployment and active employed jobseekers generate a stock of workers waiting for suitable
vacancies to appear on the market, reducing search frictions for employers. Employers react as
expected during loose labour market periods: hiring employed rather than unemployed workers
(Diamond 2011).
Fourth, the combination of countercyclical elasticities with respect to short-term employees and
procyclical elasticities with respect to the stock of unemployed people explains the combination
RIJURZLQJXQHPSOR\PHQWDQGLQFUHDVLQJPDWFKLQJHɝFLHQF\LQ0)XVLQJWKHWRWDOQXPEHURI
KLUHVDQGVXHULQJIURPWKHRPLWWHGYDULDEOHVELDV7KLVLVDQLPSRUWDQWUHVXOWDVLWLPSOLHVWKH
need to obtain more accurate measures of labour supply and demand. We explored this possibility

26

uva-aias.net/nl/publications

The role of the short-term employed in the matching process before and after the crisis
using our results and re-estimated the matching function. While constant returns to scale in (1)
are generally assumed in the theoretical literature, we only accepted this after taking non-unemployed jobseekers into account. If the numbers of jobseekers and vacancies increase, the number
of matches will increase proportionally. However, this result does not imply that if the numbers of
YDFDQFLHVDQGXQHPSOR\HGSHRSOHLQFUHDVHWKHRXWȵRZIURPXQHPSOR\PHQWZLOOLQFUHDVHSURSRUtionally. The existence of constant returns to scale in the matching process for the total number
RIKLUHVGRHVQRWUHȵHFWKRZXQHPSOR\PHQWJURZWKJHQHUDWHVH[LWVIURPLWΖQIDFWDPDWFKLQJ
SURFHVVZKHUHHPSOR\HGMREVHHNHUVLQFUHDVHWKHLUVHDUFKLQWHQVLW\PD\LQFUHDVHPDWFKLQJHɝciency but generate negative externalities for unemployed people, especially for potential new
entrants to the labour market. In our case, constant returns to scale, implying stable unemployment, could not be calculated under the assumption that the total number of hires captures the
RXWȵRZIURPXQHPSOR\PHQW
Putting the pieces together we can discern an important policy implication: if the hiring attitudes of
HPSOR\HUVFKDQJHRYHUWKHF\FOHDVODERXUPDUNHWWLJKWQHVVFKDQJHVPRQHWDU\DQGȴVFDOSROLFLHV
may reduce unemployment. In the context of tighter labour markets, where macro rigidities are
reduced and labour market tightness increases, employers may consider unemployed youth more
employable. This is in line with Diamond (2011), Abraham (2015) and Kahn (2015), and does not
UHȵHFW PLVPDWFK DV D VRXUFH RI VWUXFWXUDO XQHPSOR\PHQW 7KXV LW DSSHDUV WKDW PRQHWDU\ DQG
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Figure 2: Unemployment rate in the Netherlands (%)
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Figure 5: Observable levels of unemployment and vacancy rates
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Figure 6: Long-term unemployment as proportion of active population
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Figure 10: MF0 errors vs MF5.2
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Figure 11: MF0 errors vs MF5.3
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Figures 12 to 17: Matching efﬁciency estimates using alternative LS & LD deﬁnitions
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Table 1.

Traditional (MFO) and augmented (MF5.1 to MF5.4) matching functions 2001-2014
b

ln Vi ,t 1

MF0

MF5.1

MF5.2

MF5.3

MF5.4

ln H i ,t

ln H i ,t

ln H i ,t

ln H i ,t

ln H i ,t

0.614***

0.313***

0.029

-0.014

-0.011

(0.038)

(0.040)

(0.031)

(0.041)

(0.05)

0.060

0.186***

(0.051)

(0.058)

ln newVi ,t
ln newVi ,t 1

ln U i ,t 1

0.205***

0.064

(0.057)

(0.066)

0.200***

0.101***

0.098***

0.069***

0.046*

(0.030)

(0.031)

(0.025)

(0.024)

(0.027)

0.377***

0.315***

0.333***

(0.035)

(0.034)

(0.042)

0.195***

0.142***

0.218***

(0.055)

(0.054)

(0.064)

0.154**

0.075

-0.001

0.465***

ln Ei ,t

(0.068)

ln E 35mi ,t

ln E 611mi ,t
ln E12 y i ,t

(0.064)

(0.062)

(0.071)

-0.123***

-0.405***

-0.294***

(0.033)

(0.076)

(0.081)

0.156***

0.227***

0.077*

0.059

(0.050)

(0.036)

ln E 2 y i ,t

ln I i ,t
ln cancelVi ,t
ln Unewentrants i ,t

(0.039)

(0.046)

-0.098***

-0.065**

(0.023)

(0.025)

0.547***

0.396***

(0.110)

(0.117)
0.071*

ln UBmonth1i ,t

(0.037)
-0.100*

ln UBmonth2 i ,t

(0.053)
0.029

ln UBmonth3i ,t
Constant
Observations
R-squared
ll

(0.042)
3.294***

-0.740

1.474***

2.141***

2.248***

(0.320)

(0.455)

(0.211)

(0.295)

(0.349)

714

714

712

712

579˜

0.862

0.882

0.928

0.936

0.938

140.8003

-98.3226

-24.7771

18.2738

54.0726

Source: elaborated with data from LFS, CBS and UWV. Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. Estimations include quarterly and yearly dummies.
Œ7KH VHFWRUDO FODVVLȴFDWLRQ XVHG E\ WKH 8:9 GLHUV IURP WKDW XVHG E\ WKH /DERXU )RUFH 6XUYH\ WKHUHIRUH 0) ȴJXUHV ZHUH
FDOFXODWHGDIWHUUHFRGLQJERWKFODVVLȴFDWLRQVZKLFKLPSOLHGDUHGXFWLRQLQWKHQXPEHURIREVHUYDWLRQV)RUHFRQRP\RIVSDFHZH
GRQRWUHSRUWHVWLPDWLRQVRIWRXVLQJWKLVVDPSOH&RQFOXVLRQVGRQRWJUHDWO\GLHUZLWKUHVSHFWWRZKDWLVUHSRUWHG
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-62.6362

ll

-67.1133

2.307***
(0.485)
364
0.869

0.246***
(0.046)

-31.5915

0.200
(0.464)
350
0.922

0.327***
(0.068)

0.072*
(0.041)
0.271***
(0.074)

Before 2008
0.332***
(0.042)

-44.7171

-3.088***
(0.902)
364
0.885

-0.099
(0.071)

0.129***
(0.047)
0.804***
(0.125)

After 2008
0.261***
(0.078)

-22.8222

1.438***
(0.347)
350
0.928

0.271***
(0.051)
0.017
(0.087)
0.140
(0.098)
-0.068
(0.056)
0.350***
(0.060)

0.085**
(0.039)

Before 2008
0.171***
(0.054)

19.1009

0.689***
(0.238)
362
0.946

0.536***
(0.049)
0.245***
(0.070)
0.092
(0.082)
-0.113***
(0.037)
0.140***
(0.043)

0.095***
(0.030)

After 2008
-0.034
(0.034)

ln H i ,t

MF5.2

-1.2197

2.839***
(0.504)
350
0.940

0.240***
(0.049)
-0.020
(0.084)
-0.056
(0.096)
-0.483***
(0.117)
0.068
(0.071)
-0.054
(0.033)
0.934***
(0.199)

Before 2008
0.083
(0.069)
-0.014
(0.071)
0.220***
(0.081)
0.060
(0.037)

45.9462

0.962***
(0.299)
362
0.956

0.469***
(0.048)
0.166**
(0.067)
0.065
(0.078)
-0.370***
(0.100)
0.045
(0.046)
-0.129***
(0.031)
0.419***
(0.141)

After 2008
-0.004
(0.048)
0.166**
(0.077)
0.065
(0.083)
0.082***
(0.029)

ln H i ,t

MF5.3

72.2152

-0.185***
(0.070)
0.100*
(0.056)
1.253***
(0.367)
300˜
0.957

0.022
(0.082)
-0.027
(0.064)
2.695***
(0.567)
289˜
0.940
13.4941

0.566***
(0.058)
0.154*
(0.084)
-0.099
(0.091)
-0.230**
(0.103)
0.018
(0.052)
-0.061*
(0.032)
0.284**
(0.142)
0.075
(0.054)

After 2008
-0.010
(0.058)
0.398***
(0.087)
-0.156
(0.095)
0.089***
(0.031)

0.262***
(0.059)
0.095
(0.098)
-0.015
(0.116)
-0.362***
(0.129)
0.051
(0.080)
-0.050
(0.039)
0.684***
(0.229)
0.029
(0.057)

Before 2008
-0.002
(0.092)
0.081
(0.083)
0.160
(0.104)
-0.001
(0.041)

ln H i ,t

MF5.4

Source: elaborated with data from LFS, CBS and UWV. Standard errors in parentheses. *** p < 0.01, **p < 0.05, * p < 0.1 Estimations include quarterly and yearly dummies
Œ7KHVHFWRUDOFODVVLȴFDWLRQXVHGE\WKH8:9GLHUVIURPWKDWXVHGE\WKH/DERXU)RUFH6XUYH\WKHUHIRUH0)ȴJXUHVZHUHFDOFXODWHGDIWHUUHFRGLQJERWKFODVVLȴFDWLRQVZKLFKLPSOLHGDUHGXFWLRQLQWKH
QXPEHURIREVHUYDWLRQV)RUHFRQRP\RIVSDFHZHGRQRWUHSRUWHVWLPDWLRQVRIWRXVLQJWKLVVDPSOH&RQFOXVLRQVGRQRWJUHDWO\GLHUZLWKUHVSHFWWRZKDWLVUHSRUWHG

3.656***
(0.351)
350
0.918

0.194***
(0.040)

Constant
Observations
R-squared

ln UBmonth3i ,t

ln UBmonth2i ,t

ln UBmonth1i ,t

ln Unewentrantsi ,t

ln cancelVi ,t

ln I i ,t

ln E 2 yi ,t

ln E12 yi ,t

ln E 611mi ,t

ln E 35mi ,t

ln Ei ,t

ln U i ,t 1

After 2008
0.616***
(0.060)

ln H i ,t

ln H i ,t

Before 2008
0.582***
(0.045)

MF5.1

MF0

Traditional (MF0) and augmented (MF5.1 to MF5.4) matching functions before and after 2008

ln newVi ,t 1

ln newVi ,t

ln Vi ,t 1
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Table 3.

Matching function using alternative measures of labour supply and demand. Results
for period 2001 to 2014
MF0
ln H i ,t

ln Vi ,t 1

MFA
ln H i ,t

MFB
ln H i ,t

MFC
ln H i ,t

MFD
ln H i ,t

MFE
ln H i ,t

MFF
ln H i ,t

0.614***

0.045

0.105***

0.138***

(0.038)

(0.032)

(0.034)

(0.031)

0.868***

0.869***

0.736***

0.677***

(0.033)

(0.031)

(0.039)

(0.040)

0.200***

ln Vi ,t 1

(0.030)

LS = (1, 1, 0, 0)

0.877***
(0.031)

LS = (1, 1, 1, 0)

0.864***
(0.035)

LS = (1, 1, 1, 1)
LD = (1, 1, 0, 0)

0.136***
(0.029)

LD = (1, 1, 1, 0)

0.273***
(0.037)

LD = (1,1,1,1)

0.331***
(0.039)

Constant
Observations
R-squared
ll

3.294***

0.564***

-0.026

-0.582***

-0.564***

-0.562***

-0.649***

(0.320)

(0.159)

(0.193)

(0.192)

(0.192)

(0.183)

(0.180)

714

733

733

733

732

733

733

0.862

0.903

0.892

0.898

0.898

0.904

0.906

140.8003

-105.0479

-101.0760

-98.5503

-97.9353

-82.3156

-72.7855

Source: elaborated with data from LFS, CBS and UWV. Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. Estimations include quarterly and yearly dummies. LS (u, e < 11, ue, i) and LD(v, vc, vnew, lvnew) are vectors of binary variables (1, 0)
y

y

(

LS (u , e  11, ue, i, newub)

)

(

)

y

(

)

u  U i ,t 1  e  11  ( E 35mi ,t  E 611mi ,t )  ue  Unewentrantsi ,t  i  I i ,t  newub  UBmonth1i ,t

LD(v, vc, vnew, lvnew) v  Vi ,t 1  vc  cancelVi ,t  vnew  Vi ,t  lvnew  newVi ,t 1
0)$0)%0)&0)'0)(DQG0))UHIHUWR   ln H i ,t

ln O  D LS ln LS i ,t  E LD ln LDi ,t  vi ,t

and LS and LD meas-

ures indicated by the binary variables.
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ln U i ,t 1

0.893***
(0.234)
(0.234)
362
0.914
-59.5155

0.803***
(0.047)
(0.047)

0.098**
(0.049)
(0.049)

Before
2008

-0.440**
(0.200)
(0.200)
371
0.905
-41.0080

0.964***
(0.040)
(0.040)

-0.020
(0.040)
(0.040)

After 2008

ln H i ,t

MFA

0.398
(0.261)
(0.261)
362
0.915
-55.9878

0.789***
(0.049)
(0.049)

0.149***
(0.048)
(0.048)

Before
2008

-1.334***
(0.278)
(0.278)
371
0.883
-40.6423

0.967***
(0.050)
(0.050)

0.033
(0.048)
(0.048)

After 2008

ln H i ,t

MFB

-0.325
(0.264)
(0.264)
362
0.918
-51.5949

0.815***
(0.045)
(0.045)

0.176***
(0.042)
(0.042)

Before
2008

-1.573***
(0.282)
(0.282)
371
0.883
-44.2620

0.930***
(0.048)
(0.048)

0.089**
(0.044)

After 2008

ln H i ,t

MFC

-0.294
(0.266)
(0.266)
362
0.918
-51.2392

0.820***
(0.044)
(0.044)
0.169***
(0.040)
(0.040)

Before
2008

-1.556***
(0.281)
(0.281)
370
0.884
-44.2712

0.926***
(0.046)
(0.046)
0.094**
(0.042)
(0.042)

After 2008

ln H i ,t

MFD

-0.440*
(0.252)
(0.252)
362
0.920
-47.6578

0.253***
(0.050)
(0.050)

0.744***
(0.052)
(0.052)

-1.285***
(0.273)
(0.273)
371
0.890
-33.8701

0.277***
(0.056)
(0.056)

0.742***
(0.059)
(0.059)

After 2008

0)$0)%0)&0)'0)(DQG0))UHIHUWR   ln H i ,t

LD(v, vc, vnew, lvnew) v  Vi ,t 1  vc  cancelVi ,t  vnew  Vi ,t  lvnew  newVi ,t 1
ln O  D LS ln LS i ,t  E LD ln LDi ,t  vi ,t

and LS and LD measures indicated by the binary variables.

LS (u , e  11, ue, i, newub) u  U i ,t 1  e  11  ( E 35mi ,t  E 611mi ,t )  ue  Unewentrants i ,t  i  I i ,t  newub  UBmonth1i ,t

0.296***
(0.051)
(0.051)
-0.553**
(0.248)
(0.248)
362
0.922
-43.2905

0.702***
(0.052)
(0.052)

Before
2008

0.353***
(0.059)
(0.059)
-1.287***
(0.266)
(0.266)
371
0.892
-28.8715

0.663***
(0.063)
(0.063)

After 2008

ln H i ,t

ln H i ,t
Before
2008

MFF

MFE

Source: elaborated with data from LFS, CBS and UWV. Standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1. Estimations include quarterly and yearly dummies
LS (u, e<11, ue, i) and LD(v, vc, vnew, lvnew) are vectors of binary variables (1,0)

Observations
R-squared
ll

Constant

LD=(1,1,1,1)

LD=(1,1,1,0)

LD=(1,1,0,0)

LS = (1,1,1,1)

LS = (1,1,1,0)

2.307***
(0.485)
(0.485)
364
0.869
-67.1133

0.246***
(0.046)
(0.046)

0.194***
(0.040)
(0.040)

ln Vi ,t 1

3.656***
(0.351)
(0.351)
350
0.918
-62.6362

0.616***
(0.060)
(0.060)

0.582***
(0.045)
(0.045)

LS = (1,1,0,0)

After 2008

Before
2008

ln H i ,t

MF0

Table 4. Matching function using alternative measures of labour supply and demand. Pre- and post-crisis results (before and after 2008)
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