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Abstract. The aim of this work is to identify whether the bidirectional relationship be-
tween entrepreneurship cycles and output gaps is asymmetric depending on the phase of
the business cycle. To this end, we employ a panel threshold regression model in which
different relations can prevail in each regime, defined by the values of the threshold
variable. The findings of this article qualify previous empirical results. In particular, our
estimates provide support for the existence of different responses — both in terms of sign
and magnitude — of cyclical self-employment to output growth and of output growth to
cyclical self-employment, depending on the value of the threshold variable. The result is
highly important for policy makers and practitioners given that whether they ignore the
asymmetric impact that an entrepreneurship promotion policy action might have on the
real economy, the action might lead to unexpected effects.
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Introduction

The re-examination of the relationships between different macroeconomic variables —
including entrepreneurship — and business cycles has become a hot policy issue at the
time of writing because the ineffectiveness of the traditional stabilisation policies and
the lack of confidence in the old active labour market policies. This fact has led to the
search for alternative solutions to combat both stagnation and unemployment.

Entrepreneurship is a promising candidate in this respect, particularly if researchers
can provide not only theoretical propositions but also robust evidence for how positive
shocks in entrepreneurship lead to an expansionary phase of the business cycle in which
case policies to promote self-employment might become a key pillar of any anti-crisis
strategy.
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Theoretical models posit that entrepreneurship could be either pro-cyclical or acyclical’.
In addition, arguments for counter-cyclicality are also possible: economic downturns
can push people into self-employment, not only because the lack of paid-employment
opportunities reduces the opportunity cost of this occupation? but also because of the
higher availability of second-hand capital equipment during recessions (Binks, Jen-
nings 1986). Thus, downturns might also induce increases in the rate of necessity en-
trepreneurs although it might reduce the rate of opportunity entrepreneurs. All things
considered, propositions derived from theoretical models tend to agree with the basic
prediction of pro-cyclicality but tend to diverge with regard to whether the relationship
is lagged, led or contemporaneous, as well as on the definition of entrepreneurship. In
this context, we must recognise the need to discriminate among theories and proposi-
tions and shed new light on this relationship. The availability of robust (and conclusive)
empirical work on this relationship would provide the ideal tool to solve any contro-
versial matter of this type.

However, the relationship between self-employment and GDP cycles is unfortunately
far from being solidly sustained by robust empirical results. On the contrary, researchers
have tested the relationship in a variety of ways: from controlling business cycle effects
in empirical works with individual data on the determinants of entry (survival) into self-
employment to time-series studies at the aggregate level. The latter include a handful of
studies that have explored the relationship between output and entrepreneurship, relating
the level of activity in the goods and services market to the level of entrepreneurship
over the cycle. Taken together, these works offers inconclusive evidence that does not
in any way contribute to resolving the current puzzle about this relationship.

In general, most of the previous empirical literature model the interaction between self-
employment and output growth with a linear reaction function that is, by construction,
symmetric. However, controlling for asymmetries by using non-linear methodologies is
an advisable strategy given that: i) some theories and theoretical propositions suggest
that different types of effects (in terms of intensity, sign or both) can be expected depend-
ing on the phase of the business cycle or on the situation of the self-employment sector?;
ii) we should account for the possibility to calibrate the effect of an entrepreneurship
policy action on the state of the economy* or the effect of counter-recessionary policies
on self-employment, depending on the situation of the self-employment sector; and iii)
ignoring asymmetry when it is present produces not only bad forecasts but also errone-

!'See Parker (2012) for a survey.

2 The literature refers to this phenomenon by using different terms such as the “recession-push” effect,
“turning unemployment into self-employment” (Baumgartner, Caliendo 2008), “necessity-" driven
entrepreneurs (Reynolds ef al. 2001), the “refugee-effect” (Carree, Thurik 2003) or even as the entry
into self-employment as a “last resort”.

3 Theoretical rationales in favour of this argument may be summarised in the prosperity-pull and
recession-push hypotheses.

4 Policy makers and practitioners ignoring the asymmetric impact that an entrepreneurship promotion
policy action might have on the real economy depending on the phase of the business cycle where
the action takes place might lead not only to ineffectiveness but could even have effects contrary to
those desired.
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ous inferences in hypothesis testing. For these reasons, the present work instead ac-
counts for non-linearity by adopting a panel threshold regression model (Hansen 1999).

The remainder of this article is structured as follows. The next section briefly discusses
the empirical evidence on entrepreneurship and the business cycle. The second section
presents the different specifications and the estimation strategy. The third section de-
scribes the data and presents the results. The fourth section discusses the results. The
final section concludes.

1. A selective review of empirical literature

This section provides a selective review of the recent contributions to the empirical lit-
erature on the evolution of GDP and self-employment. In general, most previous works
focused on either examining the direction of the causality between business ownership
and economic performance (usually tested by using Granger causality tests) or testing
the two-way relationship between these two variables. Overall, the empirical results of
this body of literature provide sometimes, conflicting results (see Dejardin 2011). The
lack of consensus on the existence of this relationship and its direction is due to the use
of different data sets and alternative econometric approaches. In Table 1, a selective
summary of these empirical works is presented.

A general observation of the findings reported in this table enables us to state that the
results have been mixed. On the one hand, in terms of the existence of the relationship,
some studies reject it or provide weak evidence for the relationship, whereas others only
focus on the causality between the two variables. Some works conclude that causality
runs from entrepreneurship to economic growth (Hartog ef al. 2010; Koellinger, Thurik
2012), whereas others state that it runs from economic growth to business ownership
(Carmona et al. 2012; Aubrey et al. 2013); some studies suggest that there is no cau-
sality and in some cases even find bidirectional causality between these two variables
(Parker et al. 2012). On the other hand, the sign of the estimated relationship seems to
depend on whether the relationship is estimated in levels (i.e., estimations with trend
components capturing a generally positive long-term relationship); when the estima-
tion of the relationship is done by using de-trended components, negative relationships
seem to prevail. In general, it could be argued that when time-series analysis has been
applied to a single data set, results seem to be mixed as shown by the works included
in the upper part of the table devoted to time-series analyses. We can classify the first
empirical attempts to study this relationship in this group: they were time-series analy-
ses using short time series with low frequencies (see Parker 1996 or Cowling, Mitchell
1997). Later, thanks to the valuable work of some researchers and institutions>, the
re-examination of this relationship became possible. These efforts resulted in the avail-
ability of long time-series and comparable cross-country data, which allowed for the use
of new econometric approaches (panel data models). In this first generation of studies
with panel data, the use of pooled regression and fixed effect models was prevalent.
Recently, dynamic panel data models have also been employed (Koellinger, Thurik
2012; Acs et al. 2012).

> We refer here to the OECD, Eurostat, or the pioneering effort in harmonisation carried out by van
Stel et al. (2010) in the EIM.
1157



M. Carmona et al. Self-employment and business cycles: searching for asymmetries in a panel ...

drysuonefor aAnesSoN 200T (S007) 1v 12 s1o3eUUA (eep pajood) STO SaLIUN0Y) 9¢
(saryunod
padoaaap Aysiy ut) 00T (5002) 17 12 1218 uBA (e1ep pajood) ST0 SALUNO) 9¢
drysuornerar aAnIsoqd
diysuonear aAnIsog 000C —8661 ($007) YyorqIay] pue yosIpny suoIssa1dal S0 S3MUNOJ UBULIdN)
S[OADT
(000T “6661) 1u0IPad / (STON) oueq
diysuonejor 9AnISOq 9661-CL61 ($00T) U0sqoy pue 1a3j1E] UonRISOIUI0T) [OUEq AJRLIBALAIN SoLUN0d ADHO I
diysuonejer oN S661-5961 (€007) uosqoy eje( [oued dheis SALUN0d D40 €1
diysuonejar 2AnESoN 9661-9L61 (2002) v 12 22118D (oxenbg 1se07 panySiop ) eIEQ PA[00d SALRUN0d DO €T
diysuornje[ar aAnIsoq L661-€661 (2002) 77 12 yosyoIpny (axenbg jseaT payySiop ) ere( pajood sorjunoo ueadomny §|
SHnsax paxt 11021 (€107) v 12 A1qn Anpesnes 1oSuel suoi3ar
! PIXIA P I10T-1:€661 €107) 10 12 Aqny | D youary ueyjodonow 7z
— — ) Ip 32 X0 sAeeiq uspam
4 S—A 000z-0<81 (#100) 1212 X080 [eInonns uoLd-req + Ajjesnes 10Sueln) + YVA POMS
— X A : — ( ) v 12 1YIR, SAeeiq
2 S—AA<S €010T-T8L61 C100) v 12 11ed [BINJONNS UOLIdJ-TRg + AI[Esnes JSULID) + VA >N
S—XA $:6002-1:0861 (2107) ‘v 12 BUOWLIRD) Ajifesneod snoouejueisu] pue J2SueIn) YYA uredg so10kD
SHNSAL POXIA 800T-CL61T (2102) quny L pue 15uI[[o0y] Ayesned 10JUBID + YVA SoLUN0d (IDHO TT
vsn digsuonear oN o - . (1107) ozues 1] pue osuo[y-zo194 / (0661)
-’ (uredg) drysuoneyor oAne3oN v:800CT:L861 (2102) 142 opeBaiBuo) uosupIed pue 1ogoe[ / spppour doeds dje)g VSN pue uteds SILIaS
[eat1oAo P1H00T-1:5861 (0102) 1792 ssa14 UONEIBAIUO)) PUE S]IPOUI YVA SABOIo) e
-01d st juowkoduwo-jog : ’ . : : ‘eUNUSIY ‘00X ‘[IZelg
POXIA 8007—€861 (0107) v 12 BUOWIIRD) AjrTesneo snoouejueisu] pue 0SULID) Pue YYA 71-na
. . suorgar
drysuonejor oN PI10T-1:€661 (€107) v 12 K1qny (L861) 108ue1n) pue d[3uy / Aj[esnes LoFuel R —
drgsuone[ar 2ANISOq ¥:600T-1:0861 (Z100) 7 2 vUOWLIED (000T) UBEH US( / SIOLID 15EI210] YVA uredg
S[OAD
9JUJPIAS PIXIN 800T—¢€861 (010T) 7P 2 wUOWLIED (000T) UBEH US( / SIOLID 15EI210] YVA cI-nda 1241
drysuone|ar 2AnISOq TTO61-TTLOT  (L661) IIPYININ Pue Sutimo) (£861) 198ue1n pue a[3ug / uoneISaluI0) 3N
drysuone|ar 2AnISOq 16616561 (9661) 19%1ed (1661 ‘8861) UasueYof[ / UOLRISHUIOD 3N
Ieaur| diysuonefar Kouanbayy (s)1oyny Anunoo-nnur
UoN juswkodure-Jjos-4an /PoLIRd yoeoidde ornowouosy SA momwwﬂrw [9POIN
SonsLIB)oRIEYD SasA[eue [eoLndurg [oAd] Anjuno)

diysuonerar juswkojdwg-J[9S-d@O Y} uo sarpmys [eorndwo Jo Arewwung “| 9[qel

1158



Journal of Business Economics and Management, 2016, 17(6): 11551171

diysuonear aAaneSoN

P 110T-1:€661

(€102) 1 12 A1qny

(2107) urany pue nosanrung
Kyiresnes 1oSueln) [dued

suoigox
youar] ueyrjodonow gz

S9[0KD)
_ (z107) YLy pue
diysuonerar oanedoN 1102-1002 uyosuoSSa SteEquIE] SUOTIR[OLIO0 dJLIBALE saLuNod qDHAO 7T
uns Suop — sa1enbg )seoT pazijeroud
oy ur eAnIsod pue uni 11oys .woomlw.mi ($107) 77 12 uRWIOYOS S N NWM\: r O soLUNOd QDA 61
o 1 diysuone]e1 2ALESN ¥:L00T-1:000C AVA SJelreAnn
AS 800C—CL6I (2102) AunyL pue 105uI[[o0y] INAID [oued + AN[esnes 10FueiD) YVA dIeLEALLL SALUNOd (IDHO ¢C
diysuonefar uni-guoj oN . . . . (6661) ovf pue suoigor
v110T-1:€661 (€102) 7792 faqny (¥00Z “6661) TW0Ipad / uONEIZAUIOD JauUed / (T102) d
S—A youaiq ueyrjodonaw 7z
urpny pue nosanrwn(g; Ajesned oSueln [pued
drysuonejor 9AnISOq €00C—€861 (z107) w1211 WIND sooura0xd asauIy) 67
B . (S71ST) 21enbs
diysuonejor 2AnISOq 86611861 (T107) 1712 S0V 1sea] 95e1s-0M ], pue (S0.1) axenbs Jsea] S[qrsea,] SOLIUNOD Y| Jourd
drgsuone[ar 9AIISoq 90077861 (1102) upreloq (1661) puog pue oue[[a1y / ele( [oued orureui( suorgar uerd[og ¢y
S[OAdT
A<S 9001861 (0102) v 42 Souey (8861) uasueyor / INDHA [oued SaLUN0d DO I¢
diysuonerar aAnIsog 7007-1L61 (8007) 77 12 uaIg (L861) 198ue1n) pue 9[3uyg / UONLIFAIUIOD [ud saLunod A0 0T
diysuone|ar paxiy 200T-TL6T (8007) Ny L pue 23118 S1091J9 PIXL saLunoy ¢
(satunoo Jood ut diysuoneias ( ) [91S UBA puE We Uo1)99s SSOI0 SOLUNOD
oN) diysuone[a1 aAnIsoq §002-200T 6007) 1918 p 1S 88 S710 2 9¢
diysuonerar 2AnIsog $S002-000T (L00T) 17 12 121S UBA. [opow suorjenba snoaue) NS OM], SOLIIUNO0D 6
diysuonejar 2AnESoN 700T-9L61 (£00T) v 12 s1xPuULM (eyep pajood) ST0 satnunod qOIO0 17
diysuonefor oAneSoN $002-2L61 (L00T) 7P 12 2011 (eyep pajood) sorenbg 3sedT paJyS1opm saLyunod A0 €T
diysuonejor oN 000T-6L61 (5007) tutuo], Uss1) saLunod ADHO 61
: ; o NA\ PUE B[EPPRIA] / UONEISIUI0)) [UR ] SJBLIBAINIA :
Teaur| diysuoneyax Kouanbayy (spoqmy Anunood-njnu o
UoN. yuswAo]dwd-§[3s-daD /poLad yoeoxdde oowouoog ‘SA . w %AH [oPOIN

sonsLelorIeyd sasA[eue [eoLndug

[9A9] Anuno)

[ 21911 fo pug

1159



M. Carmona et al. Self-employment and business cycles: searching for asymmetries in a panel ...

A common element in the studies reviewed until now is that they only analyse the re-
lationship of the trend, not its cyclical components. However, the recent availability of
longer and high-frequency time series has allowed for the analysis of the relationship
between the fluctuations in output and the cyclical component of business ownership in
both country-specific and cross-country studies (see Fiess et al. 2010; Carmona et al.
2010; Congregado et al. 2012; Koellinger, Thurik 2012; Parker e al. 2012; Scholman
et al. 2014; Aubry et al. 2013 as examples of the former). In a strict sense, only these
works may be regarded as studies on the relationship between business creation and
business cycles®. Finally, and because of the sensitivity of the relationship analysis
result to the sampling period even in country-specific studies, it is important to ac-
count for the possible existence of asymmetries in the relationship — i.e., allowing for
nonlinearities in the relationship. Let us remember that ignoring asymmetry when it is
present might produce erroneous inferences in hypothesis testing. Only a few studies
have studied the possibility of a nonlinear relationship in country-specific analyses — see
Parker et al. (2012) for the UK, Congregado et al. (2012) for Spain and the US and
Box et al. (2014) for Sweden. However, to the best of our knowledge, no cross-country
studies that account for nonlinearity exist at the present time. To fill this gap, the next
section investigates whether self-employment rates have asymmetric responses to output
gap, depending on the phase of the business cycle and analyses whether a shock in the
self-employment rate has a different effect on the real economy depending on the phase
of the business cycle or the cyclical evolution of the self-employment sector.

2. Model specification

As we mentioned above, in this section, we investigate not only whether cyclical self-
employment influences subsequent output growth but also the reverse effect of business
cycle fluctuations on cyclical self-employment. The relationship between cyclical real
output and self-employment rates involves estimating the following equation:

Asy =p; +BAY; (1a)
or its reverse:
Ay =W +B'Asyy (1b)

where As;, and Ay,, are the growth rates of self-employment and output, respectively,
in period ¢ for country i.

The previous two-way relationships described by equations 1a and 1b can be rewritten
as a “gap” specification in which output and self-employment are measured in terms of
the cyclical components or deviations from long-term trends. In general, this empirical
relationship can be represented by the following set of equations:

Vi = Yie = Vits )
St = Sie =Sk )
6 We are conscious of the existence of an extant body of empirical literature on the relationship

between unemployment and self-employment cycles at the aggregate level but the study of this
relationship is out of the scope of this article.
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Vi =W +Bsh + e, (4a)

or, alternatively, by:
s = +Byi +e, (4b)

where yf; captures the cyclical level of output (output gap), y;, is the log of the actual
output, and yJ is the trend level of the output; correspondingly, s5; represents the cycli-
cal self-employment rate (self-employment gap), s;, is the observed self-employment
rate, and sj} is the natural self-employment rate. In contrast to Equation (1), these two
Equations (4a and 4b) require information about self-employment and output trends,
which are directly unobservable. Because it is the most common practice, we will con-
sider the Hodrick-Prescott filter (Hodrick, Prescott 1997).

An alternative specification for the baseline models (4a and 4b) is given by:

yict =H; + Bssg—l + Buulct + €t (Sa)
Sict = M; + B’yyi(;—l + B;tulct T &, (Sb)

where the new term u is included to capture the inertia of the series that is not captured
by s¢ and y§, respectively’.

2.1. Asymmetry

Although there is a substantial body of evidence supporting the notion that time series
exhibit asymmetric behaviour over business cycles, the empirical literature concerning
entrepreneurship and business cycles in which nonlinearities are taken into considera-
tion is not too extensive. Certainly, most previous works model the relationship implic-
itly or explicitly by means of a linear reaction function that assumes, by construction,
symmetric behaviour over the different phases of the business cycle. There are two
possible reasons why we should check for asymmetry. On the one hand, ignoring the
existence of asymmetry when it is present leads to a mis-specified model, which pro-
duces bad forecasts and erroneous inferences in hypothesis testing. On the other hand,
incorrect inferences delay the opportunity to obtain a correct calibration of policies. To
avoid these problems, we are going to extend our benchmark equations by allowing
for different effects among different regimes defined by the output growth data or the
cyclical self-employment data.

For these two reasons, we apply a class of panel threshold models developed by Hansen
(1999) to characterise the relationship between cyclical self-employment and output gap

7 In Hartog et al. (2010), the effect of business ownership on GDP is contemporaneous, whereas the
work of Carree and Thurik (2008) includes alternative lag structures. We argue that GDP growth may
only have an impact on cyclical self-employment in future quarters/years. Because our analysis is
focused on short-run impacts we will use a lag of one year for each variable in each equation for the
lag structure. With regard to the reverse relationship, we will also argue that cyclical self-employment
only has an impact on cyclical GDP after a certain amount of time since the start-up. We also assume
a lag of one year.
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in which parameters vary not only across individuals but also with time, allowing for
the presence of asymmetries in the self-employment dynamics over the business cycle
or in the reverse relationship. The two models are now defined as follows:

Sf =M+ B;»oyii_ﬂ(dit < k) + B;lyii_ll(dit > k) +Buuf ey (6a)

Vi =W + B (dig <k)+Basi I (dig > k)+Byuf; + e, (6b)

it-1

where p, , is a fixed effect, dit is the threshold variable, and % is the threshold parameter.
1 is the Heaviside indicator function, which equals 1 when the threshold condition is
satisfied and O otherwise. In sum, in this model, the observations are divided into two
regimes depending on whether the threshold variable d;, is smaller or greater than the
threshold parameter k. The two regimes are distinguished by different regression slopes,

B, and B,.

However, there is no reason to impose only two regimes. A more general specification
with 7 thresholds will take the form of:

B,yryli_ll(diz > kr)+ Buus + &

Bsrsic;fll(dil > kr) + Buulc; + €jt-

(7a)

(7b)

These two equations will be the benchmark for the estimates reported in the next sec-
tion.

3. Estimation and tests

This section presents the empirical results for the bidirectional relationship between cy-
clical self-employment and output gaps represented by Equations (7a) and (7b) based on
the two alternative threshold variables mentioned above. More specifically, we compare
results from the use of lagged cyclical self-employment as the threshold variable with
those based on the lagged cyclical output. The obtained empirical results are presented
in two steps. First, we look for threshold variables. Second, we report estimates of the
relationship between entrepreneurship and output for the different subsamples — re-
gimes.

3.1. Data

As already mentioned, our goal is to verify whether the two-way relationship between
output gap and cyclical self-employment exhibits nonlinear or asymmetric behaviour.
To this end, we use a sample of over four decades of annual time-series data from 23
OECD countries. In particular, we use data from Australia, Canada, Iceland, Japan,
New Zealand, Norway, Switzerland, the United States and the EU-15 for the period
from 1972 to 2011. Entrepreneurship is operationalised in terms of self-employment,
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reflecting data availability at the time-series level. The business ownership rate (self-
employment rate) is the number of business owners divided by the total labour force.
Business owners are defined as the total number of unincorporated and incorporated
self-employed individuals outside the agriculture, hunting, forestry and fishing indus-
tries — see Van Stel (2005: 108). These data are taken from EIM’s COMPENDIA data-
base (version 2011.1). GDP is taken from OECD National Accounts and is measured
in millions of US $ at 2000 constant prices.

3.2. Threshold variables

The next step should be the estimation of panel transition regression models (7a) and
(7b) in which the determination of the threshold variable plays a crucial role in the
strategy. We consider two potential candidates: cyclical self-employment and output
gap lagged by one period.

On the one hand, in Equation 7a (7b), it appears plausible that past cyclical self-em-
ployment influences regime switching: a higher cyclical self-employment rate (output
growth) implies a different impact on cyclical output (cyclical self-employment) than a
lower level if entrepreneurship exhibits decreasing marginal returns. On the other hand,
it is also possible that the transitions are induced by the phase of the business cycle,
which is one of the main hypotheses to be tested in this work. As usual in the estimation
of panel threshold regression models, we discriminate between these two candidates ac-
cording to a statistical criterion. In particular, we choose those variables that i) minimise
the sum of squared residuals (Hansen 1999) and ii) lead to the strongest rejection of the
linearity hypothesis as threshold variables.

After selecting the threshold variables, the estimation of the panel threshold regression
model® defined by Equations (7a) and (7b) involves i) checking whether the threshold
effect is statistically significant relative to a linear specification and, if this is the case, ii)
determining the number of thresholds. In particular, the null hypothesis is tested through
a likelihood ratio test®. This sequential process stops when the null is not rejected.

In our case, the results of both the linearity tests and the determination of the number
of thresholds for models (7a) and (7b) are reported in Table 2. For the model described
in Equation (7a), the F| linearity test clearly leads to the rejection of the null hypothesis
of the linearity of the relationship between cyclical self-employment and the output
gap, only when the lagged cyclical self-employment is the chosen threshold variable.
This evidence corroborates the decision of estimating the relationship that runs from
self-employment to output gap in a nonlinear form. The F), likelihood ratio test is also
significant at the 10 and 1 percent levels for the lagged cyclical self-employment. This
finding means that there are at least three regimes.

8 Since the variables need to be stationary in order to run the panel threshold regression, unit root
tests have been applied. The results shows that the cycles used are stationary. Results available upon
request.

9 In this test, the sum of the squared residuals of the specification with » regimes is tested against the
specification with »+1 regimes.
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Table 2. Linearity test and tests for threshold effects

Equation 7a (threshold variable) Equation 7b (threshold variable)
Yir1 Sit1 i1 Sit-1
Test for single threshold (two regimes)
RSS 70.463 68.076 0.257 0.254
F, 9.431 37.946 5.531 16.316
p-value 0.220 0.000 0.443 0.013
(10%, 5%, 1%  (12.470, 15.504, (9.813, 12.422, (9.722, 11.809, (7.274, 8.236,
critical values) 20.179) 24.547) 15.015) 12.649)
Test for double threshold (three regimes)
RSS 66.452 0.252
F, 19.673 4.702
p-value 0.000 0.220
(10%, 5%, 1% (7.628, 9.895, (6.411, 7.675,
critical values) 11.290) 10.448)
Test for triple threshold (four regimes)

RSS 66.129
F4 3.940
p-value 0.500
(10%, 5%, 1% (8.443,10.354,
critical values) 14.131)

Notes: I}, I, and F; are the likelihood ratio statistics. p-values are obtained with 300 simulations
(Hansen 1999). RSS: Residuals Sum of Squared.

According to the procedure proposed by Hansen, it would be necessary in this case to
estimate and test three thresholds, four thresholds and so on, until the corresponding
F-test is statistically non-significant. Following this strategy, the F; likelihood ratio
test is not statistically significant. Moreover, the presence of a strong threshold effect
is detected when lagged self-employment is selected as a threshold variable. Therefore,
the selected model is the one with three regimes, whose optimal threshold variable is
cyclical self-employment lagged by one period, which minimises the sum of squared
residuals.

Estimated threshold values for this three-regime model and the parameter estimates with
the corresponding t-statistics are reported in Table 3. These parameters indicate when
the switching between any of the three regimes occurs. For instance, if cyclical self-
employment is greater than —0.444 and less than 0.315, the country concerned switches
to the second regime. For cases in which the deviation between the observed and natural
self-employment rates — in absolute values, i.e., extreme regimes — is higher, output gap
and cyclical self-employment show a positive relationship.
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Table 3. Threshold estimates

Model 7a Model 7b

Estimate 95% Confidence interval Estimate 95% Confidence interval

ir -0.444 [-0.445, —0.440] ~0.429 [-0.445, 0.398]

i 0315 [0.240, 0.478]

Table 4. Regression estimates of model

Model 7a Model 7b
Regressor Coefficient estimate Regressor Coefficient estimate
9,799 0.017%%x
Y6l (5, <-0.444) (1.729) sl (s <-0.429) 0.005)
—1.612%%% —0.004*
510315 > 55, >—0.444) ©0.573) sgl (55, >—0.429) 0.002)
3.549% %% ~0.016%%*
Yl (554> 0315) (1.160) ufy (0.006)
. —0.030%**
us
g (0.012)

Note: Standard error in brackets. *** ** and * indicate significance at 1%, 5% and 10%, respectively.

However, when the difference between the observed and natural self-employment rates
is small in magnitude, in the second regime, the relationship becomes negative. Further-
more, and in light of these results, we note that the relationship between cyclical self-
employment and cyclical output (9.799) is stronger in the lowest and highest regimes
(3.549). Conversely, the link is weaker in the intermediate regime (—1.612).

According to the estimated threshold values, we can deduce the distribution of the coun-
tries among the different regimes (Table A1 in the annex). We observe that the majority
of observations are in the second regime, which corresponds to a negative relationship.
Observations from Portugal, Greece and Ireland are often in the extreme regimes. We
may observe once again that thresholds allow for heterogeneity and time instability to
be taken into account. Consequently, effective counter-recessionary economic policies
only could encourage entrepreneurship in the two extreme regimes.

For the model described in Equation 7b in which output gap is the endogenous variable,
the F| linearity test also leads to the rejection of the null hypothesis of linearity only in
the case in which lagged cyclical self-employment is used as a threshold. As in model
7a, the test indicates the convenience of estimating the model in nonlinear form with
two regimes. Therefore, the selected model is the one with two regimes in which the
optimal threshold variable is the lagged cyclical self-employment.

Threshold values for this model and the estimates of the parameters for the two regimes
are reported in Tables 3 and 4, respectively. If lagged cyclical self-employment is great-
er than —0.429, the country concerned switches to the second regime. If the deviation
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between the observed and natural self-employment rates is lower than —0.429, a higher
cyclical self-employment leads to a positive impact on cyclical output. The distribution
of the countries among the different regimes and thresholds for different countries are
presented in Table Al.

4. Discussion

We have tested whether the relation between entrepreneurship cycles (business creation)
and business cycles is nonlinear. Estimating the two-way relationship and accounting
for the possibility of nonlinear effects, the results qualify previous empirical studies
and suggest that different types of effects prevail in different regimes. In short, the
panel regression estimates from these regimes confirm that the two relationships are
time-varying. For the first model, the intensity and sign of the output growth effect
on cyclical self-employment in the two extreme regimes indicates the existence of a
positive relationship between cyclical self-employment and the output gap, whereas a
negative relationship characterises the second regime in which most of the observations
are included. In terms of prior empirical literature, our findings are broadly consistent
with previous studies which have related self-employment rates to aggregate economic
performance (Fritsch, Mueller 2004; Thurik et al. 2008; Koellinger, Thurik 2012; Con-
gregado et al. 2012; Parker et al. 2012). In particular, this paper has contributed to clari-
fying, to some extent, the puzzle in the literature on the cyclicality of self-employment.
Testing for the presence of asymmetries in the relationships, our results suggest that the
interplay between entrepreneurship and business cycles differs depending on the state
of the self-employment sector. Importantly, rather than rejecting previous evidence, our
results serve to qualify its scope.

Conclusions

On the basis of our results some tentative recommendations can be advanced for practi-
tioners. In this respect, our results should be considered not only as evidence in favour
of the positive effects of entrepreneurship policy in combating stagnation and unem-
ployment but also with regard to the issue of how counter-recessionary economic policy
at the macro level helps to encourage self-employment. Therefore, the favourable effects
of entrepreneurship promotion policies on output growth are guaranteed when cyclical
self-employment rates are notably lower than the equilibrium rates. This result is highly
important in light of the current situation in many countries in which other policies are
failing to combat unemployment and to recover sustainable growth paths.

In addition, the evidence provided also suggests that effective policies at the macro
level are also good strategies for encouraging high-quality entrepreneurship in order
to stimulate employment and innovation, but only when cyclical self-employment is in
the two extreme regimes — i.e., when the deviation of the self-employment rate from its
natural value reaches extreme values.

Nevertheless, despite the importance of our findings, we should not forget that self-
employment is not an unambiguously valid operationalization of entrepreneurship. This

1166



Journal of Business Economics and Management, 2016, 17(6): 11551171

limitation should be borne in mind when interpreting the results. In this article, the
operationalization has been dictated by data availability considerations being aware that
we only can aspire to capture a partial and incomplete representation of the entrepre-
neurship concept. With this caveat in mind, the empirical interpretability of our results
is likely restricted to the specialized domain of entrepreneurship operationalized in
terms of self-employment. Nevertheless, the availability of long time series of alterna-
tive indicators capturing the different elements that entrepreneurship involves is a major
challenge for further research. Then, future work might fruitfully apply the methodol-
ogy used in this article to a broader concept of entrepreneurship, and should also seek
to apply it to the analysis of the impact of entrepreneurship not only on the economic
growth but also on job creation or poverty reduction.
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APPENDIX
Table Al. Data distribution between regimes and countries
Model a Model b
Lower Middle Upper Lower Upper
Australia 3 28 9 4 36
Austria 0 35 5 1 39
Belgium 0 38 2 0 40
Canada 3 31 6 3 37
Denmark 1 38 1 1 39
Finland 1 35 4 1 39
France 0 39 1 0 40
Germany 0 40 0 0 40
Greece 8 25 7 7 33
Iceland 5 27 8 4 36
Ireland 2 34 4 3 37
Italy 1 35 5 2 38
Japan 0 40 0 0 40
Luxembourg 0 40 0 0 40
The Netherlands 0 39 1 0 40
New Zealand 5 29 6 5 35
Norway 4 30 6 4 36
Portugal 8 20 12 8 32
Spain 4 29 7 4 36
Sweden 2 34 4 2 38
Switzerland 1 35 4 1 39
United Kingdom 5 30 5 5 35
United States 0 39 1 0 40

Note: The threshold variable is the cyclical self-employment lagged by one period.
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