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“Live as if you were to die tomorrow. Learn as if you were to live
forever.”

— Mahatma Gandhi

’

“Somewhere, something incredible is waiting to be known.’
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Chapter 1: Introduction

1.1. Introduction

The phenomenon of long memory in economic time series has garnered increasing attention
over the past few decades. Understanding such processes is critical for accurately forecasting
economic dynamics, informing policy decisions, and exploring various subfields, including en-
ergy, finance, entrepreneurship, labor economics, and unemployment.

Understanding long memory processes has significant implications for economic policymak-
ing. Economic shocks often exhibit persistent effects that influence the formulation of monetary
and fiscal policies. Utilizing long memory models in forecasting enhances predictions during pe-
riods of economic turbulence, which is vital for strategic planning and resource allocation. Poli-
cymakers can benefit from integrating long memory modeling into their economic forecasting
practices, ultimately promoting better intervention strategies during economic crises.

The property of hysteresis in economic systems refers to how certain transitory shocks can
lead to lasting effects on key variables, both real and nominal. This concept is crucial in time
series analysis, as economists seek to understand not only the immediate responses to a shock but
also how these responses can influence the future trajectory of the system. For example, an eco-
nomic crisis can result in diminished productive capacity and increased unemployment, with re-
cession effects persisting even after economic conditions have improved. This underscores the
need to consider the long-term properties of time series when assessing economic resilience and
the effectiveness of recovery policies.

Transitory shocks, such as temporary increases in energy prices, may initially impact produc-
tion and employment. However, if firms do not adequately adjust to these fluctuations, or if work-
ers are laid off and struggle to find new employment, the repercussions may become permanent.
This phenomenon resembles the behavior of materials exhibiting hysteresis, where deformation
does not fully recover after the load is removed. In economic terms, when disruptions to employ-
ment lead to permanent changes in workforce skills, a similar resilience phenomenon is observed.
Therefore, understanding how and why some shocks can alter the long-term equilibrium of the
labor market is crucial.

The implications of hysteresis on economic dynamics emphasize the necessity for economic
policies that address not only immediate crises but also long-term consequences. For instance,
investing in entrepreneurship promotion programs among the unemployed can help mitigate the
permanent effects of a recession by enabling individuals to secure employment. Accordingly, the
study of time series properties and hysteresis becomes a valuable tool for designing strategies that
foster a more resilient economy, minimizing shock impacts and encouraging sustainable recovery.

In general, macro-level analyses tend to prevail over the use of microdata in discussions re-
lated to resilience or survival properties of phenomena or states. With few exceptions1, the his-
torical observation of individual units (workers, households, or firms) often lacks a sufficiently

! For instance, works exploring long-term evidence on the causal effects of programs and shocks by
using propensity score matching techniques.



prolonged follow-up over time to assess the long-term effects of specific treatments or shocks.
Thus, long-term evaluations are typically approached through analyzing the long-memory prop-
erties of time series or panel data, where observation units are generally aggregated units such as
countries, regions, or sectors.

Traditional econometric approaches for identifying hysteresis in economic time series have
typically relied on unit root tests, examining the persistence of shocks -whether transitory shocks
become permanent. These methods implicitly assume that time series represents a single process,
interpreting a high degree of persistence in deviations from a mean (a unit root) as evidence of
hysteresis, or the long-lasting impact of shocks on the natural rate. 2 The prevailing literature
often employs unit root tests for assessing the presence of hysteresis, including adaptations for
panel data or those that account for non-linearity (see Mitchell, 1993; Raed, 1996; 1997; Leon-
Ledesma and McAdam, 2004; Lee and Chang, 2008; Romero-Avila and Usabiaga, 2008; Ak-
dogan, 2017; Meng, Strazicich, and Lee, 2017; Khraief, 2020; Clavijo-Cortes, 2023; Congregado
et al., 2025; and Furlanetto et al., 2025, among others). Another widely applied approach in stud-
ying long memory properties in labor economics is the use of fractional integration as an alterna-
tive to traditional unit root tests, to infer the degree of persistence (Caporale and Gil-Alana, 2003,
2007, 2008; 2018; Cuestas and Gil-Alana, 2024; Gil-Alana and Brian Henry, 2003; or Gil-Alana,
Gonzalez-Blanch, and Poza, 2024, among others). Specifically, this approach employs the number
of differences required to render the series stationary as a determinant of the series' degree of
dependency; the greater the number, the longer the duration of the shocks. 3

The combination of fractional integration and cointegration are the techniques that will be
employed throughout the five papers comprising this thesis.

1.2. Data and methods

This thesis employs aggregate time series and time series analysis approaches. It includes five
papers addressing three different themes (financial, commodity price, and entrepreneurship) with
the common denominator of using time series and the aggregated nature of the labor series uti-
lized. In this latter case, many of the series used are original and generated through sample iden-
tification and the subsequent application of population weights, along with the aggregation of

2 Jaeger and Parkinson (1994) argue that this approach suffers from several limitations. To circumvent
these weaknesses, they propose isolating the natural and cyclical components using some type of unob-
served components model estimated via the Kalman filter. This approach explicitly decomposes the time
series into two unobserved components: a stationary cyclical component and a non-stationary natural rate
component. The key innovation lies in modeling the dynamic relationship between these components. This
two-component model offers a more nuanced perspective than univariate analysis, as it can quantify the
impact of cyclical shocks on the natural rate, providing a precise measure of hysteresis. Essentially, this
approach not only delivers a binary test for the presence of hysteresis but also provides a quantitative meas-
ure of its magnitude, enabling a more detailed and informative analysis of the persistence of any shock
affecting the time series of interest. This approach has been used to revisit the issue of hysteresis in unem-
ployment (Jaeger and Parkinson, 1994), extended to a non-linear framework by di Sanso and Pérez Alonso
(2010).

3 More recently, Yaya et al. (2021) and Furuoka et al. (2024) developed a new unit root test, in which they
combine fractional integration and autoregressive neural networks to revisit hysteresis in unemployment.



values and the generation of series by applying this procedure to the various available waves.
Only for the self-employment series from the UK was this task unnecessary.

Methodologically, and in alignment with the objectives of each study, the thesis utilizes dif-
ferent strategies for analyzing the long-memory properties of the series under investigation, along
with cointegration and causality analyses conducted in two of the chapters. We utilize fractional
integration and cointegration methods, acknowledging the long memory properties often found
in macroeconomic time series. These approaches provide a more accurate representation of the
data's persistence and long-run relationships compared to traditional methods. It specifically em-
ploys fractional integration, causality analysis and a fractionally cointegrated vector autoregres-
sive (FCVAR) model.

1.3. Contributions

This dissertation makes several key contributions to the study of self-employment and entre-
preneurship. It introduces a theoretical framework that clearly distinguishes between necessity
and opportunity entrepreneurs, enriching the understanding of their respective dynamics and be-
haviors throughout the economic cycle. It examines the causal relationships between self-employ-
ment, unemployment, venture capital, and other economic factors, providing valuable insights for
designing effective policies. It develops a dynamic entrepreneurship model that integrates labor
market conditions and capital factors, allowing for a better understanding of how these elements
influence self-employment.

It highlights the consequences of self-employment dynamics for economic policy formula-
tion, suggesting that promoting self-employment among the unemployed is not always an effec-
tive strategy for reducing unemployment.

Our studies examine the long-term dynamics of self-employment across sectors and regions,
providing insights into how these dynamics differ between distinct groups of self-employed indi-
viduals.

It employs fractional integration models to analyze the persistence or hysteresis in self-em-
ployment, addressing potential asymmetries among different types of self-employed individuals
and across various sectors and regions.

The research investigates whether shocks to self-employment result in permanent or transi-
tory impacts, contributing to the understanding of how external factors influence self-employment
dynamics.

The outcomes underscore the importance of designing effective public policies that consider
the diverse experiences of necessity versus opportunity entrepreneurs, with a focus on enhancing
labor resilience and sustainable conditions.

This dissertation also contributes to the analysis of the long-run relationship between loans to
non-financial corporations (NFCs), real gross domestic product (RGDP), real gross fixed capital
formation (RGFCF), the cost of borrowing differential between long- and short-term rates (DIFF),
and a proxy for the cost of debt, securities, and equity issuance (DEBT) in four Eurozone countries
(Germany, France, Italy, and Spain) using fractional integration and cointegration methods.

The analysis reveals heterogeneous short-run and long-run dynamics across the four coun-
tries. The highest degrees of integration are found in the loan-to-NFC series. The study finds



evidence of a single fractional cointegration vector in each country, indicating a long-run equilib-
rium relationship amongst the variables. The speed of adjustment to this equilibrium, however,
differs across countries.

Finally, the last contribution of this dissertation is identifying a significant shift in the equi-
librium model linking spot and future oil prices due to a global exogenous shock. This shift sug-
gests the existence of two different, time-dependent equilibria: a backwardation equilibrium be-
fore the break and a near-unity contango after the break. This evidence demonstrates how global
shocks can affect the spot-futures oil price relationship, inducing equilibrium switches.

1.4. Chapters overview

This thesis consists of five self-contained essays structured as follows.

Chapter 1 revisits the hypothesis of persistence in entrepreneurship at the macro-level, ex-
ploring the potential asymmetries across sectors. The persistence is explored by employing tradi-
tional unit roots tests and fractional integration techniques to infer the degree of persistence in
UK self-employment rates, by industry, using quarterly data from 1997:01 to 2022:04. The results
indicate an order of integration substantially above 1 in the case of total self-employment, but
mean reversion is found in a number of sectors, including those related with agriculture, wholesale
and retail, accommodation and food services, financial and insurance activities, real state, public
administration and defence, human health and other services. On the other hand, construction
displays a value above 1, and the unit root hypothesis cannot be rejected in another six sectors.
The results demonstrate the importance of advancing knowledge on the long-term effects of
shocks in entrepreneurship by exploring different sources of heterogeneity. These findings and
implications involve making precise adjustments to policies to better align with specific targets
or conditions.

Chapter 2 analyses whether shocks in self-employment generate permanent or transitory im-
pacts in Spain, using fractional integration models to differentiate between self-employed indi-
viduals with and without employees across various sectors and regions. Most of the analysed
series exhibit mean reversion, indicating that shocks are transitory. However, self-employed indi-
viduals with employees show greater persistence, particularly in the construction sector, where
hysteresis is observed in nearly half of the country. For self-employed individuals without em-
ployees, shocks are more persistent in the commerce, transport, and services sectors, especially
in northern Spain, while the heavy and energy industries demonstrate a faster recovery nation-
wide. Additionally, positive temporal trends were identified in the services sector and negative
trends in the agroindustry. These findings underscore the need for policies tailored to sectoral and
regional characteristics, promoting sustainable conditions and labour resilience.

Chapter 3 uses fractional integration and cointegration methods to analyse the long-run rela-
tionship between loans to non-financial corporations, real gross domestic product, real gross fixed
capital formation, the cost of borrowing differential between long- and short-term rates, and a
proxy for the cost of debt, securities, and equity issuance. The analysis includes four Eurozone
countries, namely Germany, France, Italy, and Spain, and spans the most recent decades. More
precisely, fractional integration and cointegration models are estimated to investigate the persis-
tence of the series as well as their long-run relationships and short-run dynamics using both un-
restricted and restricted specifications. The univariate results are heterogeneous, the highest de-
grees of integration being found in the case of loans to non-financial corporations, whilst the
multivariate ones provide evidence of a single fractional cointegration vector as well as of a lower
adjustment speed to the long-run equilibrium compared to previous studies in all four countries.



Moreover, both the short- and long-run response of loans to exogenous shocks to real gross do-
mestic product and the cost of borrowing differentials differs across countries because of country-
specific factors.

Chapter 4 examines the long-run relationship between spot and future oil prices by consider-
ing nonlinearity, a potentially non-integer degree of integration, and allowing both canonical and
fractional cointegration methods to compete for the best data fit. We also apply an ex-ante unit
root test with endogenous break detection and a pre-break and post-break approach to compare
canonical and fractional vector error correction models. Bridging a gap between nonlinear and
fractional applications, this methodology uniquely detects nonlinearities in the long-run equilib-
rium without resorting to state-space or threshold models. Using weekly observations of spot and
future prices from the U.S. Energy Information Administration, our estimates identify a structural
break around 2004. The canonical contango situation detectable across the whole series breaks
down upon examining the data's memory processes before and after this break. Our results also
reveal a significant shift in the equilibrium model linking spot to future oil prices due to a global
exogenous shock, suggesting two different, time-dependent equilibria: a backwardation equilib-
rium before the break and a near-unity contango after. This evidence demonstrates that global
shocks can affect the spot-futures oil price relationship, inducing equilibrium switches.

Chapter 5 conjectures that necessity entrepreneurship is associated with the labour market,
while opportunity entrepreneurship is related with the capital market. Thus, we analyse the rela-
tionship between necessity entrepreneurship and unemployment, as well as opportunity entrepre-
neurship and venture capital, gross fixed capital formation, and trademarks, designs, and applica-
tions in the UK from 2005Q3 to 2023Q?2. First, we conduct a causal analysis, finding that unem-
ployment both causes necessity entrepreneurship and is, in turn, caused by it; opportunity entre-
preneurs cause venture capital; opportunity entrepreneurs are caused by trademarks, designs, and
international applications; and finally, opportunity entrepreneurship and gross fixed capital for-
mation mutually cause each other. We also study the four cointegration relationships, finding a
very rapid positive fractional cointegration relationship between necessity entrepreneurs and the
unemployed. In contrast, the remaining relationships exhibit slower cointegration, which are also
positive but very weak in the case of venture capital.

Table 1. Thesis structure

ECONOMETRIC
CHAPTER OBJETIVES SCOPE DATA AND SOURCES
FAMEWORK
2 Revising the hypothesis of persis- UK Entrepreneurship for 13 sectors. Traditional and
tence in entrepreneurship at the 1997Q1-2022Q4 (quarterly data). ~ fractional integration
macro-level, exploring the poten- ONS Statistics UK
tial asymmetries across sectors.
3 Analysing whether shocks in self-  Spain Self-employed with and without Fractional integration
employment generate permanent employees, disaggregated by auton-
or transitory impacts, differentiat- omous community and sector of ac-
ing between self-employed indi- tivity.
viduals with and without employ- 1999Q1-2024Q2 (quarterly data).
ees across various sectors and re- Labor Force Survey (EPA)
gions.
4 Examining the long-run relation-  France, Loans to non-financial corpora- Fractional integration

ship between loans to non-finan- Germany, tions, real GDP, real GFCF, cost of  and cointegration
cial corporations, real gross do- Italy and borrowing differential between

mestic product, real gross fixed Spain long- and short-term rates and a
capital formation, the cost of bor- proxy for the cost of debt, securities,
rowing differential between long- and equity issuance.

and short-term rates, and a proxy 2003Q1-2022Q4 (quarterly data).
for the cost of debt, securities, and FRED and ECB database.

equity issuance.



5 Evaluating the long-run relation- Spot and futures prices of WTI. One-break test. Tradi-

ship between spot and future oil 01/03/1981-12/15/2023  (weekly  tional and fractional in-
prices by considering nonlinearity. data). tegration and cointe-
U.S. Energy Information Admin- gration.
istration
6 Finding the relationship between UK Necessity and opportunity entrepre-  Traditional and frac-
necessity entrepreneurship and un- neurs, unemployed, venture capital, tional integration and
employment, as well as oppor- GFCF and trademarks, designs and  cointegration. Granger
tunity entrepreneurship and ven- applications. Causality
ture capital, gross fixed capital for- 2005Q2- 2023Q2 (quarterly data).
mation and trademarks, designs LFS, Dealroom.co, EUIPO and
and applications. FRED.

1.5. Publications

Some chapters of this PhD thesis are based on pieces of research published or submitted to
academic journals. The chapters can be read independently of each other.

Chapter 2, coauthored by Emilio Congregado and Luis Alberiko Gil-Alana, was presented
at the XVI Labour Economics Meeting in 2024 and has been submitted to Structural Change and
Economic Dynamics.

Chapter 3, a work jointly done with Luis A. Gil-Alana, is accepted and forthcoming in issue
183 of Papeles de Economia Espaiiola.

The contents of chapter 4 correspond with the article published in 2024 in International Ad-
vances in Economic Research, jointly with Guglielmo Maria Caporale, Luis Alberiko Gil-Alana
and Nicola Rubino.

Chapter 5 was done jointly with Luis Alberiko Gil-Alana and Nicola Rubino. This work was
submitted to Journal of International Money & Finance.

Finally, chapter 6 was initiated during my stay as a visiting researcher at Florida Atlantic
University, invited by Professor Joao Faria. Therefore, this work was carried out jointly with him,
Emilio Congregado y Luis Alberiko Gil-Alana. It represents the first draft and is pending presen-
tation and submission.



Articulos

Algunos de los trabajos cientificos que forman parte de la tesis, debido a restricciones relativas a
derechos de autor, han sido retirados. En sustitucién de los articulos ofrecemos la siguiente
informacidn: referencia bibliografica, enlace a la revista y resumen, si estuviera publicado.

- Gil-Alana. L.A., Vilchez Trujillo, I. “Persistencia en el autoempleo: asimetrias regionales y sectoriales”.
Papeles de Economia Espafola. ISSN 0210-9107, N2 183, 2025 (Ejemplar dedicado a: Funcidn
empresarial y desarrollo regional: hacia una estrategia de cualificacién del tejido empresarial), pags..
90-110.

Enlace al texto completo:

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.funcas.es/wp-
content/uploads/2025/04/Luis-Alberiko-Gil-Alana-Inmaculada-Vilchez PEE-183.pdf

Resumen:

Este estudio examina si los shocks en el autoempleo tienen impactos permanentes o transitorios
utilizando series temporales espafiolas e integracidn fraccio- nal, considerando asimetrias regionales,
sectoriales y segun el tipo de autoempleo. Se distingue entre los trabajadores por cuenta propia que
contratan a otros (empleadores) y aquellos que no lo hacen. El analisis re- vela que la mayoria de las
series muestran reversion a la media, lo que indica efectos temporales de los shocks.

Sin embargo, los shocks que afectan a los empleadores tienden a mostrar cierta persistencia. Por
sectores, la construccidon es mds propensa a experimentar efectos permanentes de shocks transitorios,
observandose histéresis en casi la mitad de las regiones de Espafia.

Para los autoempleados sin asalariados, los shocks per- sistentes se encuentran principalmente en el
comercio, el transporte y los servicios, particularmente en las regiones del norte. En contraste, los
shocks en las in- dustrias pesadas y energéticas revierten rapidamente a la media a nivel nacional.
Ademas, se observan tenden- cias temporales positivas en los servicios, mientras que en la
agroindustria aparecen tendencias negativas. Los resultados sugieren la necesidad de politicas
especifi- cas por sector y regidon para fomentar la sostenibilidad y la resiliencia.

- How Labor and Capital Markets Shape Necessity and Opportunity Entrepreneurs: Unpacking Their
Causal Drivers. It represents the first draft and is pending presen-tation and submission.
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Chapter 2: Seeking fine-tuned entrepreneurship policies: long-
lasting effects of changes in entrepreneurship across sectors

This paper investigates the significance of sector-specific hysteresis effects on entrepreneurship
dynamics at the macro level, building upon previous research that highlights the impact of hyste-
resis on aggregate self-employment. The persistence is explored by employing traditional unit
roots tests and fractional integration techniques to infer the degree of persistence in UK self-
employment rates, by industry, using quarterly data from 1997:01 to 2022:04. The results indicate
an order of integration significantly above 1 in the case of total self-employment; however, mean
reversion is observed in several sectors, including agriculture, wholesale and retail, accommoda-
tion and food services, financial and insurance activities, real estate, public administration and
defense, human health, and other services. In contrast, the construction sector exhibits a value
above 1, and the unit root hypothesis cannot be rejected in six other sectors. The results demon-
strate the importance of advancing knowledge on the long-term effects of shocks in entrepreneur-
ship by exploring different sources of heterogeneity, specifically sector-specific hysteresis effects
on self-employment dynamics. These findings and implications involve making precise adjust-
ments to policies to better align with specific targets or conditions.

2.1 Introduction

The success of entrepreneurship promotion policies is often associated with various out-
comes achieved among the treated group. A vast literature analyzes the determinants of success
in terms of earnings achieved (Hamilton, 2000; Dillon and Stanton, 2017), innovation (Ko-
ellinger, 2008), the emergence of high-growth firms -gazelles and unicorns- (Autio and Rannikko,
2016; Gonzalez-Uribe and Reyes, 2021), job satisfaction (Millan et al., 2013; Block et al., 2015;
Johansson Sevé et al., 2016), and the job creation capacity of nascent entrepreneurs (Cowling,
Taylor and Mitchell, 2004; Henrekson and Johansson, 2010; Haltiwanger, Jarmin and Miranda,
2013). However, most of this type of literature in entrepreneurship aims to analyze the fundamen-
tal factors affecting self-employment survival, implicitly considering continued self-employment
as a desired outcome associated with entrepreneurial success (see, e.g., Dvoulety and Lukes, 2016,
for a survey). Consequently, a considerable part of the empirical literature on the factors influ-
encing entrepreneurial success, as well as numerous evaluations and pseudo-evaluations of entre-
preneurship promotion policies, inherently links self-employment survival with economic perfor-
mance (Gimeno et al., 1997; Georgellis, Sessions and Tsitsianis, 2005; Burke et al., 2008;
Caliendo and Kritikos, 2010; Millan, Congregado and Roman, 2012; Caliendo et al., 2015).! In
this type of literature on the causal processes of entrepreneurship, micro-level analyses are pre-
dominant in the dynamics, and their findings serve as the foundation for informing the design of
public policies.

' In general, it is common to this body of literature associating survival with better economic perfor-
mance. However, we will agree that not all continuations are voluntary, nor are all exits from self-employ-
ment involuntary or necessarily imply a worsening of the situation for the agent who decides to leave self-
employment (Boeri et al., 2020; Henley, 2021; O’Donnell et al., 2024). One exception is the work of Van
Praag (2003), who analyzes the survival of entrepreneurs in the United States, distinguishing between those
that are voluntary and those that are not.



However, as a caveat we note that the scope of these results may be limited and some of
them biased due to at least some of the following circumstances. Firstly, tracking episodes of self-
employment using individual data often does not allow for the monitoring of long-term career
paths or capture long-term trends and structural changes, which hinders the assessment of the
lasting effects of policies, as durations are frequently censored beyond a certain value?; secondly,
self-employment survival does not have to be a desired outcome?®; and thirdly, a substantial share
of previous entrepreneurship research seems to have overlooked the differences across sectors.*

Instead, we explore the persistence into self-employment at the macro-level by using long
aggregate time series, exploring the macro-dynamics of self-employment and the differences
across-sectors. Our approach allows evaluating the long run effects of entrepreneurship exoge-
nous shocks that are not accurately captured by conventional evaluations (Congregado, Golpe and
Parker, 2012). At the core of this inquiry lies the question of whether self-employment follows a
trend-stationary or non-stationary time-series process. If entrepreneurship is trend-stationary, eco-
nomic and policy shocks can be seen as transitory in aggregate terms, as the self-employment rate
eventually reverts to its long-term rate. Therefore, if the self-employment rate is trend-stationary
or exhibits a broken trend, policy or economic shocks will only have temporary effects at the
aggregate level. Conversely, if the self-employment rate is non-stationary, such shocks will have
permanent effects. Following a common strategy in analyzing long-memory properties of time
series, we examine persistence and hysteresis in entrepreneurship across different sectors. Our
approach tests for unit roots and combines traditional analysis with other fractionally integrated
methods.

The research employs quarterly data from the UK (1997-2022), examining fifteen activity
sectors. The United Kingdom presents a unique context for the study of self-employment, char-
acterized by rapidly increasing self-employment rates, a diverse array of self-employment forms,
a flexible labor market, and a varied landscape of firm sizes (Henley, 2021). These interrelated
factors create an exceptional case for analyzing self-employment dynamics. The complex inter-
actions among these elements, along with the resulting heterogeneity within the self-employed
population, provide valuable insights into the underlying causes and consequences of self-em-
ployment. Such findings are not only pertinent to the UK context but also offer significant impli-
cations for a wider international audience interested in the dynamics of entrepreneurship and labor
market trends (Boeri et al., 2020).

2 The works of Caliendo and Kiinn (2011) and Caliendo and Tibbicke (2020, 2022) are some of the
scarce evaluations conducted over the medium to long-term using microdata. However, these studies often
track individuals over a limited time frame, which typically allows for an examination of short-term effects
but not medium- or long-term outcomes. Consequently, the findings from this empirical literature at the
micro level inform a considerable portion of the design of business promotion policies, yet they may not
fully capture the sustained impacts of these interventions.

3 In the case of policies promoting self-employment among the unemployed, the objective can be purely
transitory, meaning that the self-employment spell helps alleviate the unemployment situation while con-
tributing to enhancing the employability of the unemployed individual and facilitating their return to wage
employment. In this case, survival as a self-employed individual is not the primary objective of the policy,
at least in the medium and long term. Something similar applies in the case where self-employment survival
may become in a kind of "poverty trap" whereby those workers, marginally attached to self-employment,
survive due to the lack of alternative wage employment options, without it being associated with any suc-
cess factors (Shane, 2009; Congregado, Golpe and Carmona, 2010; Henley, 2021). On the contrary, in the
case of entrepreneurial promotion policies targeting opportunity entrepreneurs, survival is a target outcome.

4 Survival rates across sectors differ due to several factors. Smaller firms generally face higher risks,
especially in sectors with a larger minimum efficient scale and high turnover rates. Conversely, favorable
growth dynamics and R&D intensity can enhance survival. Additionally, higher proportions of necessity
entrepreneurs in a sector tend to lower survival probabilities, particularly for voluntary survival, as these
entrepreneurs often have lower success rates compared to their opportunity counterparts.



This study represents a significant contribution to the literature by being the first to eval-
uate the long-term effects of shocks on entrepreneurship at a macro level, specifically by sector.
Our findings reveal evidence of persistence in several sectors, although most exhibit mean rever-
sion, with the construction sector standing out as the only exception that does not revert to the
mean. This highlights the presence of sector-specific factors that influence long-term survival
rates.

The implications of these results are profound for the formulation of entrepreneurship
promotion policies. The paper emphasizes the critical importance of conducting long-term sector-
specific evaluations when designing policies aimed at supporting entrepreneurship. Understand-
ing the diverse impacts of hysteresis across different sectors allows policymakers to tailor their
interventions effectively, addressing the unique characteristics that determine firm survival and
resilience. Analyzing these sectoral differences not only enhances our understanding of the dy-
namics of self-employment but also guides the creation of targeted strategies that can mitigate the
long-term consequences of economic shocks.

The rest of the paper proceeds as follows. In Section 2, the aim is to establish connections
between the content of our work and the existing literature. In Section 3, we describe the context.
In Section 4, we detail the methodology and data. We present and discuss the results, in Section
5, and offer concluding remarks and some avenues for further research in Section 6.

2.2 Related literature

This research relates to four main bodies of literature. The first addresses the determinants
of survival, particularly in the context of an increasing body of literature on the longitudinal dy-
namics of self-employment that explores survival in self-employment over the medium term (see,
e.g., Caliendo, Kritikos and Stier, 2023). In parallel, recent studies suggest that an entrepreneur’s
decision regarding persistence must be made repeatedly. New business cycle conditions, new
regulations, and the emergence of alternative forms of employment versus the traditional em-
ployer-employee relationship can induce significant changes in occupational choice decisions
(Caliendo, Goethner and Wei3enberger, 2020).

The second issue pertains to the recognition of heterogeneity within self-employment.
Self-employment is highly heterogeneous, and failure to acknowledge this has significant conse-
quences, not only in terms of potential bias and poor inference in empirical literature. Disregard-
ing the existence of different groups of self-employed individuals and the need for differentiated
policies for each group in public policy design can negatively impact policy effectiveness. Dif-
ferences based on start-up motivation, the distinction between solo self-employed individuals and
job creators, incorporated versus unincorporated status, independent and dependent self-employ-
ment, as well as variations across sectors, are among the sources of heterogeneity that have been
extensively explored in the literature —Millan, Congregado and Roman (2012, 2014); Con-
gregado, Golpe and Parker (2012); Gil-Alana and Payne (2015); Cieslik and Dvoulety (2019);
Fairlie and Fossen (2020).

The third body of literature is linked to macro-level research devoted to evaluating the
degree of persistence in entrepreneurship using time series analysis. The works of Congregado,
Golpe, and Parker (2012), Parker, Congregado and Golpe (2012a), Gil-Alana and Payne (2015),
and Lopez-Perez, Rodriguez-Santiago and Congregado (2020) investigate the persistence of en-
trepreneurship to determine whether “policy” shocks (resulting from government actions) or
“economic” shocks (stemming from technological changes) have permanent or transitory effects
on entrepreneurship. If entrepreneurship exhibits a unit root, shocks will have permanent effects,
leading to hysteresis in entrepreneurial behavior. Conversely, if entrepreneurship is stationary,
shocks will result in temporary deviations from the long-term growth trajectory or “natural rate."
Congregado, Golpe and Parker (2012) employed unobserved component models to examine the
presence of hysteresis in entrepreneurship in Spain and the United States. Using quarterly data



from January 1987 to April 2008, they found evidence of hysteresis in Spain but not in the United
States. Similarly, Parker, Congregado and Golpe (2012a) utilized panel unit root tests with struc-
tural breaks for 23 OECD countries and annual data from 1972 to 2006. Their findings suggest a
high degree of persistence in shocks. Specifically, if entrepreneurship exhibits a unit root, policy
shocks such as loan guarantee programs, subsidized start-up support services, technology transfer
and innovation programs, changes in business start-up regulations, and favorable tax treatment
for start-ups will have enduring effects on future levels of entrepreneurial activity. Conversely, if
policy or economic shocks are temporary, their effects will diminish over time. Gil-Alana and
Payne (2015) employed fractional integration techniques with seasonal adjustments to assess the
degree of persistence in business ownership entrepreneurship in the United States, finding evi-
dence of nonstationary yet mean-reverting behavior. More recently, Lopez-Perez, Rodriguez-San-
tiago and Congregado (2020) provided robust evidence of hysteresis in UK entrepreneurship,
testing for unit roots and employing unobserved components models to separate the natural rate
from cyclical fluctuations. Regarding the existence of differences among types of self-employed
individuals, Congregado, Golpe and Parker (2012) pointed out that the long-term effects of exog-
enous shocks exhibit substantial differences among solo self-employed individuals and employ-
ers. Recently, Congregado, Fossen, Rubino and Troncoso (2024) considered differences between
necessity and opportunity entrepreneurs.

The fourth body of literature examines hysteresis through a sector-specific lens. In the
field of employment, the literature presents a series of arguments that would justify the existence
of substantial heterogeneity in hysteresis effects on employment across sectors. The industrial
sector exhibits the most significant hysteresis effects, consistent with findings from other studies
that link hysteresis to high levels of capital investment and technological diffusion. In contrast,
the services and wholesale/retail trade sectors demonstrate relatively weaker hysteresis effects.
This divergence likely results from differences in sector-specific adjustment costs, the presence
of non-convex costs related to capital and labor, the impact of economic uncertainty on investment
decisions, and the interplay between labor demand and supply factors (Mota & Vasconcelos,
2024). However, these factors cannot be extrapolated to the field of self-employment. In the field
of the economics of self-employment, differences in survival rates across sectors may be at-
tributed to several circumstances. On one hand, sectors dominated by smaller firms appear to face
a higher survival risk; however, this does not apply to the mature stages of the product life cycle
or to technologically intensive products (Agarwal & Audretsch, 2001). In sectors where the min-
imum efficient scale is larger, smaller firms confront a greater risk of exit (Strotmann, 2007).
Additionally, sectors characterized by high turnover, with elevated entry and exit rates, negatively
impact survival (Ejermo & Xiao, 2014). Conversely, the growth dynamics of a sector tend to
favor survival. For instance, Cefis and Marsili (2006) suggest that the intensity of R&D within a
sector affects survival rates. Furthermore, it appears that belonging to highly agglomerated sectors
increases the likelihood of exit (Aksaray & Thompson, 2018; Wennberg & Lindqvist, 2010).
Lastly, if a sector exhibits a higher proportion of necessity entrepreneurs compared to opportun-
istic entrepreneurs, the survival probability—particularly in terms of voluntary survival—is likely
to be lower. This hypothesis is supported by the findings of Caliendo and Kritikos (2010), Block
and Sandner (2009), and Caliendo et al. (2015), which indicate that necessity entrepreneurs and
subsidized start-ups out of unemployment demonstrate lower survival rates for their businesses
compared to opportunity or regular entrepreneurs.

In sum, despite previous efforts to explore hysteresis in entrepreneurship at the macro
level, we still lack a comprehensive understanding of whether differences exist among distinct
subgroups of self-employed workers. Limited knowledge persists regarding potential disparities
across sectors, and these distinctions may be significant. On one hand, the impacts of new labor
market trends—particularly those related to task fragmentation, outsourcing, and on-demand
work—are more pronounced in certain sectors than in others. These organizational and structural
changes can influence occupational decisions. On the other hand, there are sectoral differences in
the costs associated with entering and exiting self-employment, which can either facilitate or hin-
der transitions between self-employment and wage employment, whether such transitions are



voluntary or involuntary, to varying degrees. Finally, sectoral differences will considerably affect
the permeability between sectors, meaning the ability to make intersectoral transitions in response
to sector-specific shocks or shocks that impact sectors with varying intensities.

This research contributes to three main areas of literature. Firstly, it aligns with the self-
employment longitudinal dynamics literature, focusing on the determinants of survival in the me-
dium and long-term. This piece of research connects with macro-level studies assessing the per-
sistence of entrepreneurship over time, exploring the impacts of policy and economic shocks on
entrepreneurship and hysteresis. This paper analyzes the role of sector-specific hysteresis effects
in shaping self-employment dynamics, building upon prior research that has underscored the in-
fluence of hysteresis on overall self-employment trends.

Secondly, the study emphasizes the critical issue of recognizing the heterogeneity within
self-employment, pointing out the potential consequences of neglecting such diversity on empir-
ical literature and public policy design. Few previous studies investigating persistence in entre-
preneurship at the macro level have taken into consideration that different types of entrepreneurs
might exhibit different macro-dynamics. Thus, while heterogeneity in the long-term macrody-
namics of self-employment has been studied concerning the characteristics of entrepreneurs, there
has been a lack of analysis aimed at detecting the potential presence of distinct sector-specific
hysteresis effects. This is precisely the aim of this paper.

2.3. Institutional setting

The UK offers a compelling case study for analyzing self-employment due to several
significant recent shifts in its labor market. During the recovery period following the Great Re-
cession, self-employment rates in the United Kingdom reached record levels, peaking at 5.0 mil-
lion people at the end of 2019, a figure that represented 15.3% of total employment (ONS, 2022).
This was contrary to expectations based on previous episodes of crisis, which suggested that self-
employment would decrease and exhibit a countercyclical behavior characterized by a return to
wage employment for marginally attached entrepreneurs —see, e.g. the empirical studies con-
ducted by Faria et al. (2009, 2010), Carmona, Congregado and Golpe (2012), Carmona et al.
(2016), Koellinger and Thurik (2012), Parker, Congregado & Golpe (2012b), Constant and Zim-
mermann (2014), Galindo and Mendez (2014), Gohmann and Fernandez (2014), Yu, Orazem and
Jolly (2014), Fritsch and Kritikos (2016) and Fossen (2021).

However, despite very low unemployment rate, a situation of technically full employ-
ment, the levels of self-employment in the United Kingdom exhibited a certain persistence that
did not diminish until the onset of the coronavirus pandemic.’ This surprising trend has attracted
the attention of analysts and scholars who have sought to explain this phenomenon and investigate
the type of self-employment that experienced an upturn during the crisis and stability during the
recovery.

Among the early hypotheses suggested, one explored whether the recovery lacked suffi-
cient intensity to generate full-time employment opportunities that would enable a transition from
self-employment to wage employment for marginally attached individuals, which could be asso-
ciated with the existence of labor market slack in the UK, as stated by Bell and Blanchflower
(2014). Another hypothesis examined the consequences of certain structural changes in the labor
market, specifically the emergence of new forms of self-employment in parallel with the increas-
ing prevalence of platform-mediated employment. This includes the so-called "GIG sector" in
which traditional employer-employee relationships are progressively replaced by various forms

3 Since then, the number of self-employed individuals has experienced a significant decline, dropping to
4.2 million, which has resulted in a self-employment rate of 13.2% in 2022.



of on-demand employment under employer-self-employed relationships (Boeri et al., 2020; Hen-
ley, 2021; Congregado et al., 2022).

Under these latter two hypotheses, and within the context of the entrepreneurship litera-
ture, one would expect that necessity entrepreneurs -i.e., those who entered self-employment due
to a lack of wage employment opportunities during the recession- would have played a prominent
role in these growth phenomena (see, e.g., the studies of Fossen, 2021, for the US, and Neymotin,
2021, for Canada). However, this hypothesis is refuted by Henley (2017) for the British case.

A third argument suggests that a combination of incentives promoting self-employment,
the absence of retention mechanisms for employees, particularly in small and medium-sized en-
terprises, and low job protection for wage employment have led to a structural variation in the
parameters governing occupational choices. As a result, an increasing number of individuals are
willing to experience spells of wage employment and self-employment as normal situations
throughout their working lives (Henley, 2021).

This recent evolution of entrepreneurship in the UK has also drawn the attention of ana-
lysts due to its implications in terms of the effectiveness of public policies promoting self-em-
ployment. Firstly, the persistence of self-employment rates in the post-Great Recession recovery
could be interpreted in light of the long-term positive effects of self-employment promotion pol-
icies among the unemployed, which characterize entrepreneurial promotion during recessions.
Secondly, if such persistence exists, it may be attributed to a combination of incentive schemes
that, in conjunction with a particular framework of labor relations, generate structural changes
with implications for occupational choices®. Thirdly, the effectiveness of job retention policies,
particularly the mechanisms designed to support the survival of self-employed individuals during
the COVID-19 crisis, is largely determined by their long-term effects, as they represent shocks
with permanent consequences.

Overall, the UK's unique circumstances—including high and growing self-employment
rates, diverse self-employment types, a flexible labor market, and a wide range of firm sizes—
make it an exceptional context for examining self-employment. Analyzing self-employment
through a sectoral lens offers fertile ground for understanding the underlying factors influencing
survival rates and occupational choices, ultimately yielding insights that are valuable not only for
the UK but also for a broader international audience interested in entrepreneurship dynamics.

2.4.Data

We adopt the traditional operationalization of entrepreneurship at the macro level, using
the ratio of self-employment to the labor force within a sector as a proxy for sectoral entrepre-
n