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ABSTRACT. The paper reports micro-econometric evi-
dence on the factors that influence the ability of the
small businesses to create employment. It uses data on
self-employment from a British panel survey. In particu-
lar it investigates the contributions of financial and
entrepreneurial capital to job creation. Housing wealth
appears to be significantly associated with small business
job creation. It appears to act as an important source of
financial collateral. The parental background of the small
business owner is also significantly associated with job
creation. Successful entrepreneurs are more likely to have
had self-employed parents, and in particular parents who
employed others. Educational attainment, in particular at
degree level, is also important. The preferred model
incorporates individual random effects and the signifi-
cance of these suggests the importance of unobserved
latent entrepreneurial ability.

1. Introduction

The transition into self-employment, when suc-
cessful, can lead on to small and medium sized
business creation. What determines how
successful the self-employed are in terms of their
ability to create jobs for others? This paper uses
recent British panel data for the period
1991–1999 to perform an investigation of this
question.

There have been a number of recent cross-
sectional micro studies of self-employment sta-
tus and we will review the issues these raise
shortly. However previous research on identify-
ing the factors determining the ability of the
self-employed to create jobs for others is lim-
ited. In fact the majority of the self-employed
operate as sole-traders. The transition from
sole-trader to employer of others may be a sig-
nificant one. It involves substantial adjustment
costs, notably in having to manage the pay-
ment of labour taxes and social insurance con-
tributions, and in having to gain awareness of
employment legislation. Nevertheless once that
transition is made the self-employed may be an
efficient engine for employment creation. Most
governments operate a range of schemes to
stimulate small business start-ups, and national
and regional governments within Britain are no
exception in this regard. Schemes that focus
specifically on encouraging small businesses to
make the transition from sole-trader to
employer may be very effective in stimulating
job creation.

The present paper focuses on a number of spe-
cific influences on self-employment. The first of
these is the role of capital assets, particular hous-
ing wealth. Since the deregulation of housing
finance in the 1980s this has played a growing
role in providing financial collateral for small
business start-ups in the UK. The second is the
issue of parental background, and specifically the
example set by parents of not only being self-
employed but also an employer of others. In
additional to these we also discuss the effects of a
range of other demographic influences and local
demand conditions.
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The data source used in the paper is the first
nine waves of the British Household Panel Sur-
vey (BHPS), an ongoing survey of around 5,000
households containing around 5,000 economi-
cally active individuals. It covers the period
1991–1999. Section 2 sets out the context for the
study. Section 3 discusses the self-employment
data in the survey in further detail and describes
the empirical approach we adopt. Section 4 pre-
sents estimates of a model of job creation by the
self-employed. In particular our preferred
estimates address the question of the impact
of unobserved heterogeneity. Section 5 present
conclusions.

2. Influences on the self-employment activity

Research to date has pointed to four main
themes of influence on the level of self-employ
ment activity. The first theme focuses on expo-
sure to entrepreneurial culture and attitudes to
risk. In empirical work these are proxied by
parental background, such as whether a parent
was self-employed, or whether a parent was
responsible for managing others (Taylor, 1996;
Blanchflower and Oswald, 1998; Henley, 2004).
Attitude to risk is very difficult to quantify. Some
researchers have attempted to address this
through the use of qualitative information on
ability to accept anxiety (Blanchflower and
Oswald, 1998).

The second theme concerns access to financial
capital, encompassing the effects of capital con-
straints. Small or sole trader businesses generally
rely on personal financial wealth, inherited
wealth and real estate holdings as a direct source,
or collateral for start-up and working capital.
Housing wealth is a particularly common source
of collateral.1 Recent macroeconomic studies
have established a strong relationship between
the state of the housing market and inflows into
self-employment (Black et al., 1996; Cowling and
Mitchell, 1997). Henley (2004) finds a significant
housing market influence in micro data. Housing
collateral has a direct impact on the success of
self-employment because it influences the default
premium set by lending institutions (Black et al.,
1996). The size of that premium might therefore
depend on the current state of the housing
market. Inheritance and windfall gain has been

found in a number of studies to exert a signifi-
cant influence on self-employment activity
(Holtz-Eakin et al., 1994; Lindh and Ohlsson,
1996; Blanchflower and Oswald, 1998; Burke
et al., 2000, 2002; Taylor, 2001).

The third theme concerns human capital. Most
studies observe some correlation between educa-
tional attainment and self-employment status.
Accumulated human capital may be a fundamental
determinant of success in self-employment, since it
may determine non-windfall financial wealth
(Cressy, 1996). However recent longitudinal analy-
sis (using the same data source as the present paper)
finds little or no evidence for education affecting
self-employment survival rates, although some evi-
dence that the length of previous labour market
experience may be important (Taylor, 1999).

The fourth theme concerns whether movements
in self-employment are driven largely by cyclical or
secular factors. Clear predictions about the cycli-
cality of self-employment are problematic because,
while an economic upturn may create increased
demand for the goods and services provided by the
self-employed, it may also increase the returns to
employed alternatives. Furthermore the impact of
short-run changes in economic activity on small
business activity may be absorbed through changes
in hours rather than numbers. However, recent evi-
dence at the individual level suggests a high degree
of structural, rather than cyclical, persistence in
self-employment (Henley, 2004). Government pol-
icy towards self-employment, such as the UK’s
Enterprise Allowance scheme, may be motivated
by the need to offer an alternative to unemploy-
ment for displaced employees. So self-employment
activity may be counter-cyclical (Storey and John-
son, 1987; Evans and Leighton, 1989).

A key indicator of success in self-employment
addressed in both time-series and cross-section
work is the size of self-employed earnings rela-
tive to those which might otherwise be available
from employment. Studies which use aggregated
data typically find a strong association between
economy-wide self-employment participation
rates and the income differential. Cross-sectional
micro studies typically estimate sample selectiv-
ity-corrected earnings functions for employed
and self-employed sub-samples to investigate the
conditional earnings differential between the
two.2 The self-employment-employment income
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differential is difficult to measure accurately,
because of the different ways in which business
expenses are regarded for tax purposes, and
because some self-employment income goes
unrecorded by the self-employed as it represents
informal economic activity. Evidence on job
creation by the self-employed is limited to
evidence from a British birth cohort study,
examining employment by a sample of 33 year
olds in self-employment in 1991 (Burke et al.,
2000, 2002), and evidence from county-level
panel data for Sweden from 1975 to 1995
(Folster, 2000). Both studies suggest that
self-employment constitutes an effective vehicle
for job creation, and that policies to support
self-employment may be a cost-effective way of
further job creation.

3. Data and modelling approach

3.1. The data source

The empirical analysis in the remainder of the
paper makes use of Waves 1–9 of the BHPS,

covering the period 1991–1999. In contrast to
previous work the present paper makes use of
individual level data drawn from across the
working age range. The BHPS tracks annually
an initial stratified random sample of around
5,000 British households (resident south of the
Caledonian Canal).3 All individuals within each
household are sampled. Follow-on rules estab-
lish that all originally sampled household mem-
bers are tracked, regardless of household
formation and deformation. Additional individ-
uals enter the sample if they join households
containing members of the original sample.4

The panel element to the dataset also allows us
to exploit time and cross-sectional variation in
local demand conditions, to control for poten-
tial endogeneity problems between financial
resources and self-employment performance,
and to investigate the impact of unobserved
heterogeneity on the determinants of job crea-
tion. The final row of Table I summarises the
rate of self-employment for each of the nine
waves.

TABLE I

Rates of self-employment and employment generation by the self-employed

Number of self-employed (percentage) 1991 1992 1993 1994 1995 1996 1997 1998 1999

Employing zero 472

(66.8)

473

(67.0)

461

(65.1)

459

(67.3)

459

(68.0)

463

(66.9)

431

(65.9)

425

(66.7)

413

(63.9)

Employing 1–2 90

(12.7)

103

(14.9)

112

(15.9)

99

(14.5)

86

(12.7)

105

(15.2)

106

(16.2)

97

(15.2)

106

(16.4)

Employing 3–9 84

(12.0)

81

(11.5)

78

(11.0)

66

(9.7)

76

(11.3)

74

(10.7)

61

(9.3)

61

(9.6)

62

(9.6)

Employing 10–24 31

(4.4)

26

(3.7)

27

(3.8)

31

(4.6)

27

(4.0)

21

(3.0)

23

(3.5)

24

(3.8)

22

(3.4)

Employing 25–49 7

(1.0)

11

(1.6)

10

(1.4)

13

(1.9)

4

(0.6)

7

(1.0)

10

(1.5)

7

(1.1)

8

(1.2)

Employing 50–99 3

(0.4)

3

(0.4)

2

(0.3)

3

(0.4)

7

(1.0)

5

(0.7)

4

(0.6)

3

(0.5)

0

(0.0)

Employing 100+ 6

(0.9)

5

(0.7)

5

(0.7)

5

(0.7)

2

(0.3)

3

(0.4)

3

(0.5)

3

(0.5)

9

(1.4)

Data not available 13

(1.8)

4

(0.6)

13

(1.8)

6

(0.9)

14

(2.1)

14

(2.0)

16

(2.5)

17

(2.7)

26

(4.0)

Total self-employed 707 706 708 682 675 692 654 637 646

Total self-employed and employed 5,486 5,301 5,196 5,149 5,113 5,243 5,305 5,227 5,250

% Self-employed in total of

employed and self-employed

12.9 13.3 13.6 13.2 13.2 13.2 12.3 12.2 12.3

Source: Computed from BHPS Waves 1–9.

Note: The numbers of self-employed include those who report both self-employment and employment. Data refer to sample indivi-

duals aged 18–65.
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The self-employed form between 12.2 and 13.6
per cent of the sample of economically active
individuals aged 18–65.5 There is a marginal
increase in the proportion of those who are self-
employed between 1993 and 1994 and a reduc-
tion thereafter. This is consistent with some
counter-cyclicality. The total of self-employed
and employed reveals that there is net attrition
over the duration of the panel. Attrition of the
original 1991 sample members is mitigated by
new individuals entering the sample under the
panel follow-on rules. As with all household
panel surveys, however, the representativeness of
the sample diminishes over time.

Each wave of the BHPS asks each self-employed
individual to report, as a grouped variable, the
number of other people that they in turn employ
(zero, 1–2, 3–9, 10–24, 25–49, 50–99 or 100+
employees). Table I also summarises this informa-
tion for each wave. A very small number of the
self-employed provide no response. In any year
around two-thirds of the self-employed work as
sole-traders, and employ no others. However a
sizeable minority of the self-employed employ oth-
ers, particularly within the 1–9 employees ranges.
Only very small proportions of the self-employed
in the sample employ significant numbers. How-

ever an important caveat to this conclusion is that
as small businesses become larger they are more
likely to become incorporated as limited compa-
nies. Consequently the owners of those businesses
become less likely to report themselves as
self-employed, and more likely to describe them-
selves as company directors. Any conclusions that
the present study is able to draw about transitions
between the higher employment size classes must
be taken in the light of this.

3.2. Transition behaviour amongst
the self-employed

Table II describes transition behaviour between
employment and the various size classes of
self-employment between a current and previous
wave of the panel. Data are pooled across the
eight available wave to wave transitions. The
total pooled sample size is reduced from that
available in Table I, because the transition analy-
sis must focus on individuals who appear in the
panel in two consequent waves. Size classes at or
above 25 employees are amalgamated into a sin-
gle category. Over 98 per cent of those in
employment rather than self-employment in any
year (t ) 1) remain in employment in the

TABLE II

Transitions between employment categories for the self-employed

Year t)1 Year t Total cases

Employed Self-employed,

employing zero

Self-employed,

employing 1–2

Self-employed,

employing 3–9

Self-employed,

employing 10–24

Self-employed,

employing ‡25

Employed 30,455

(98.3)

417

(1.4)

55

(0.2)

26

(0.08)

12

(0.04)

21

(0.07)

30,986

(100.0)

Self-employed

employing zero

385

(12.9)

2389

(79.9)

155

(5.2)

47

(1.6)

10

(0.3)

5

(0.2)

2991

(100.0)

Self-employed

employing 1–2

38

(5.4)

142

(20.1)

460

(65.2)

62

(8.8)

3

(0.4)

1

(0.1)

706

(100.0)

Self-employed

employing 3–9

23

(4.5)

47

(9.2)

65

(12.8)

341

(67.0)

28

(5.5)

5

(1.0)

509

(100.0)

Self-employed

employing 10–24

18

(9.9)

7

(3.9)

3

(1.7)

24

(13.2)

120

(65.9)

10

(5.5)

182

(100.0)

Self-employed

employing ‡25
14

(12.5)

2

(1.8)

1

(0.9)

3

(2.7)

9

(8.0)

83

(74.1)

112

(100.0)

Total cases 30,933

(87.2)

3,004

(8.5)

739

(2.1)

503

(1.4)

182

(0.5)

125

(0.4)

35,486

(100.0)

Source: Calculated from BHPS Waves 1–9.

Note: Row percentages in brackets. Cases omitted where employment category is missing.
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following year (t). Only 1.7 per cent in any year
make a transition in self-employment. Of those
the majority, 1.4 per cent, move from paid
employment to sole-trader status (self-employ-
ment with zero employees). Of those who are
sole-traders in any year (t)1) almost 80 per cent
remain as sole-traders in the following year.
Nearly 13 per cent quit self-employment in
favour of paid employment. Only 7.3 per cent of
sole-traders make the transition to becoming
employers of others. Of these the majority (5.2
per cent) only employ 1 or 2 others. Transitions
become more ‘‘disperse’’ amongst those who
already employ others in year (t) 1), with 65–67
per cent of those in the 1–2, 3–9 and 10–24 size
categories remaining in the same category from
one year to the next. However, most of the
movements between categories are into adjacent
size categories. So, for example, 20 per cent of
those self-employed who employ 1 or 2 employ-
ees in year (t) 1) revert to sole-trader status in
the following year.

These transition data suggest an asymmetry in
that the self-employed in the lower size categories
appear more likely to reduce employment from
one year to the next than to increase it. Given
the very small numbers of the highest size cate-
gory conclusions must be guarded. The data
show that from those in the highest size category
(25 or more employees) in year (t) 1) nearly
three-quarters remain in that category in year (t).
However one eighth of these move from being
self-employed and employing 25 or more into
employment themselves. The data reveal that for
eleven of these fourteen cases their subsequent
occupation is reported as ‘‘general managers’’.
This seems consistent with a transition from self-
employed owner-manager status to that of the
manager (on their own behalf) of an incorpo-
rated business. Overall the data reveal that self-
employment is precarious – almost 11 per cent of
self-employed cases revert to employment the fol-
lowing year (478 sample observations from 4,500
(t) 1) self-employment cases).

3.3. Econometric modelling of self-employed size
category

For modelling purposes it is useful to assume that
each of these i observations of self-employment in

year t represents a price-taking small business. We
assume that each business has a production tech-
nology of the following form:

Yit ¼ YðLit;Kit;HiÞ; i ¼ 1; . . . ; n;

t ¼ 1991� 1999; ð1Þ

where Y is output, L is the labour input measured
in terms of the number of employees, K is capital
and H is the (time-invariant) accumulated entre-
preneurial or managerial capital of the small busi-
ness owner. Assuming that there is no outside
return available on entrepreneurial capital, the
profit function for each small business is therefore:

Pit ¼ pitYðLit;Kit;HiÞ � rtKit � wtLit; ð2Þ

where r and w are the rental price of capital and
wage rate, respectively. This implies a labour
demand relationship that can be written in the
following general form:6

Lit ¼ LðKit;Hi;wt; rt; pitÞ: ð3Þ

This forms the basis of an estimating equation. Kit

is not directly observed but is proxied by the
housing equity and monthly investment income of
the business owner.7 Hi is captured by a range of
variables for demographic factors, including the
ethnic, occupational and parental background of
the business owner. We do not directly observe
wt, rt and pit but capture shocks to these through
time dummies and a local unemployment rate.

Proxy variables will only imperfectly capture
the effect of managerial capital. Previous studies
have demonstrated the importance of back-
ground and attitude to risk in determining the
decision to become self-employed. So, it is likely
that the self-employed have an ‘‘inherited’’ or
acquired advantage over others in their potential
ability to employ others. Those who are in
employed occupations may not possess this
advantage. Therefore an appropriate method is
to model the labour demand of small businesses,
conditional on self-employment status.

The fact that our measure of job creation is a
grouped variable complicates matters somewhat.
Under the assumption that the underlying variable
is normally distributed a grouped dependent
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variable estimator would be appropriate (Stewart,
1983; Bhat, 1994). However, in the present case
the underlying variable is highly skewed and it is
more appropriate to treat the modelling problem
as one of an ordered choice.8

In order to exploit the panel element to our
data we assume that the latent employment vari-
able, L*, is determined by a set of variables, X,
according to the following random effects model:

L�it ¼ X
0

itbþ eit þ ruui: ð4Þ

L* is an unobserved index of the ability to
employ others. b are coefficients. ui is the individ-
ual-specific error component, normalised here to
be distributed as N(0,1). ru is the standard devia-
tion of ui and will be estimated as an ancillary
parameter. e is the stochastic error term. The use
of a random effects formulation allows the
empirical model to control for unobserved heter-
ogeneity amongst the self-employed in their abil-
ity to employ others. Because of the nature of
our data source, instead of L* we observe the
categorical variable L where Lit takes a value j in
the range j ¼ 0. . .J, so that:

Lit ¼ 0 if L�it � 0

¼ 1 if 0<L�it � l1

¼ 2 if l1<L�it � l2

..

.

¼ J if lJ�1 � L�it:

Estimation of the model is by maximum likeli-
hood and entails the estimation of J)1 threshold
parameters, lj. Estimation was performed using
LIMDEP version 8.0 (Econometric Software,
Inc., 2002).9

The absence of continuous data on job creation
by the self-employed in the BHPS might appear to
be a serious disadvantage. However, the approach
set out here allows the marginal effects of individ-
ual variables (@ðPrðLit ¼ jÞÞ=@Xit) to vary over the
job creation data range. This is because we
estimate directly the threshold parameters, lj ,
rather then impose linearity across the choice
range. In contrast to previously reported linear
results (Burke et al., 2000, 2002), we can therefore

investigate whether a particular control variable
has a greater marginal impact on the probability
of making the transition from sole trader to small
employer, than on the probability of, say, transi-
tion from small to medium-sized employer.

3.4. Model covariates

Table III lists the covariates which are incorpo-
rated into the econometric model for employ-
ment size category, as explained above. These
include variables to proxy the scale of business
capital available to each self-employed individual,
to proxy entrepreneurial or managerial capital,
as well as other appropriate demographic infor-
mation and variables to capture the effects of
shocks to the relevant price variables. The Table
provides information on means and standard
deviations for each variable for the self-employed
with no employees (‘‘sole-traders’’) and for the
self-employed who have employees (‘‘employ-
ers’’). For comparison descriptive information is
provided on each variable for adults in paid
employment (the ‘‘employed’’) in the BHPS sam-
ple. The descriptive statistics are for the pooled
sample of observations from 1992 (wave 2) to
1999 (wave 9). The sample is restricted to those
cases where information on all the listed covari-
ates is available (as well as employment size
category dependent variable in the case of the
self-employed). Column (5) of the Table provides
the level of statistical significance for a t-test of
the null hypothesis that the means of each vari-
able are the same for the employed sample and
the sole-trader sample. Column (8) provides the
same information for a comparison of the means
of the sole-trader sample and the employer
sample. A full correlation matrix is also provided
in Appendix A.

We turn to each group of covariates in turn.
The self-employed samples have significantly
higher levels of financial resources than the
employed sample. Asset variables are expressed
in 1995 prices and are lagged 1 year to eliminate
possible endogeneity at the modelling stage. (This
means, however, that the 1991 data must be lost
from the estimation sample.) The sole trader
sample has on average over £11,000 more hous-
ing equity than the employed. The employers
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TABLE III

Descriptive statistics

Employed Self-employed, zero employees Self-employed, non-zero employees

(1)

Mean

(2)

S.D.

(3)

Mean

(4)

S.D

(5)

H0: (1)=(3)

(6)

Mean

(7)

S.D.

(8)

H0: (3)=(6)

Financial resources

Housing equity t ) 1 (£) 30,035 42,481 36,998 53,934 [0.000] 66,617 118,806 [0.000]

Annual investment income t ) 1 (£) 323 1,147 630 2,211 [0.000] 1,080 3,256 [0.000]

Entrepreneurial capital

Self-employed parent 0.142 0.349 0.214 0.411 [0.000] 0.281 0.450 [0.000]

who had employees 0.075 0.263 0.127 0.333 [0.000] 0.192 0.394 [0.000]

Human capital

University or college degree 0.141 0.348 0.119 0.324 [0.003] 0.134 0.341 [0.197]

Other higher education 0.271 0.445 0.267 0.443 [0.707] 0.307 0.461 [0.015]

A-Levels 0.128 0.334 0.128 0.334 [0.964] 0.123 0.329 [0.687]

O-Levels/GCSEs 0.220 0.414 0.204 0.403 [0.079] 0.212 0.409 [0.591]

No qualifications 0.240 0.427 0.281 0.450 [0.000] 0.223 0.416 [0.000]

Completed apprenticeship 0.013 0.113 0.036 0.188 [0.000] 0.035 0.184 [0.804]

Demand influences

Local unemployment rate (%) 6.765 2.913 6.642 2.830 [0.045] 6.762 2.924 [0.244]

Demographics

Age 38.7 10.9 42.3 11.0 [0.000] 44.5 9.7 [0.000]

Age squared 1,618.6 880.2 1,907.5 951.0 [0.000] 2,075.6 852.1 [0.000]

Female 0.509 0.500 0.263 0.441 [0.000] 0.269 0.444 [0.716]

Ethnic minority 0.028 0.164 0.034 0.180 [0.100] 0.039 0.193 [0.437]

ILO occupation groups

Professional/managerial 0.276 0.447 0.325 0.468 [0.000] 0.700 0.458 [0.000]

Technical and associate professional 0.133 0.340 0.123 0.328 [0.149] 0.053 0.224 [0.000]

Clerks 0.190 0.392 0.032 0.176 [0.000] 0.010 0.098 [0.000]

Service, shop and market sales workers 0.146 0.353 0.081 0.273 [0.000] 0.032 0.175 [0.000]

Craft and related skilled 0.091 0.288 0.216 0.412 [0.000] 0.100 0.300 [0.000]

Plant and machine operatives and

assemblers

0.075 0.263 0.078 0.269 [0.565] 0.029 0.168 [0.000]

Elementary occupations 0.089 0.284 0.145 0.352 [0.000] 0.077 0.266 [0.000]

Standard Industrial Classification 0.028 0.166 0.265 0.441 [0.000] 0.139 0.346 [0.000]

Construction 0.176 0.381 0.135 0.341 [0.000] 0.347 0.476 [0.000]

Distributive, hotels, restaurants 0.062 0.241 0.074 0.261 [0.020] 0.031 0.173 [0.000]

Transport and communications 0.137 0.344 0.167 0.373 [0.000] 0.188 0.391 [0.125]

Banking, finance, insurance 0.347 0.476 0.244 0.430 [0.000] 0.185 0.388 [0.000]

Other services 0.250 0.433 0.116 0.320 [0.000] 0.110 0.313 [0.625]

Extractive/manufacturing

Region

London 0.102 0.302 0.135 0.342 [0.000] 0.086 0.281 [0.000]

South East outside London 0.197 0.398 0.212 0.409 [0.087] 0.243 0.429 [0.040]

South West 0.087 0.281 0.094 0.292 [0.216] 0.093 0.291 [0.942]

East Anglia 0.040 0.196 0.049 0.216 [0.037] 0.063 0.244 [0.074]

East Midlands 0.082 0.275 0.109 0.312 [0.000] 0.086 0.281 [0.037]

West Midlands 0.088 0.284 0.074 0.262 [0.017] 0.082 0.274 [0.423]

North West 0.108 0.311 0.078 0.268 [0.000] 0.106 0.309 [0.005]

Yorkshire and Humberside 0.093 0.290 0.094 0.291 [0.844] 0.076 0.265 [0.072]

North 0.068 0.252 0.035 0.183 [0.000] 0.045 0.207 [0.143]

Wales 0.046 0.209 0.034 0.182 [0.011] 0.060 0.237 [0.001]

Scotland 0.088 0.284 0.086 0.280 [0.650] 0.060 0.237 [0.007]

Part-time self-employed – – 0.062 0.241 – 0.024 0.152 [0.000]

Cases 25,911 2,415 1,137
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sample has over £24,000 more than the
employed. These differences are statistically sig-
nificant. The same conclusion holds in the case
of investment income. Sole-traders have on aver-
age nearly twice the level of annual investment
income of the employed. The employers in turn
have on average more than £500 more than
sole-traders. This strongly suggests that the size
of a small business is associated positively with
financial wealth and with access to collateral in
the form of housing wealth.

We proxy what we have termed ‘‘entrepre-
neurial capital’’ with indicators of parental back-
ground. Fourteen per cent of the employed
sample had, at the age of 14, a parent who was
self-employed. For sole-traders this proportion
rises to over 21 per cent and for employers to
over 28 per cent. Around half of those parents
(7.5 per cent) in the case of the employed were
also employers of others. This proportion rises
to nearly three-fifths (12.7 per cent) for the
sole-traders, and to over two-thirds (19.2 per
cent) for the employers. These differences are all
statistically significant.

Human capital levels are captured through
binary educational attainment variables. These
indicate the highest level of academic attainment
of each sample respondent. Self-employed
sole-traders are significantly less likely to have
achieved university or college graduation than the
employed (11.9 and 14.1 per cent, respectively).
13.4 of employers are graduates, but this propor-
tion is not significantly different from that for
sole-traders. Similarly there is no significant dif-
ference in the proportion of employers whose
highest attainment was at A-level (age 18 school
examination) standard or O-level/GCSE (age 16
school examination) standard compared to sole-
traders.10 However employers are significantly
less likely to have none of these qualifications
than sole-traders (22.3 per cent compared to 28.1
per cent). Sole-traders in turn are significantly
more likely to have no qualifications than
employers (28.1 per cent compared to 24.0 per
cent). The main difference in educational attain-
ment between sole-traders and employers is that
the latter are more likely to have other higher
educational qualifications. These qualifications
are typically vocational in nature, and obtained
in higher education colleges and in former poly-

technic colleges. 30.7 per cent of employers have
these qualifications, compared to 26.7 and 27.1
percent of sole-traders and the employed respec-
tively. One further important indicator of human
capital is the completion of a vocational appren-
ticeship. (This is not mutually exclusive of the
other indicators of educational attainment.)
Research has suggested that apprenticeship train-
ing is allied to the acquisition of a broad set of
(possibly transferable) skills (Gospel, 1998) and
these may encourage entrepreneurship. Although
the numbers with completed apprenticeships are
low in the sample as a whole, the self-employed
(both sole-traders and employers) are nearly three
times as likely to have completed one as the
employed.

Demand influences on the ability of the
self-employed to employ others are captured in
the model by a county- and year-specific local
unemployment rate. The self-employed in the
sample are more concentrated in areas of lower
unemployment than the employed. There is no
significant difference between sole-traders and
employers in the local unemployment rates of
their areas of residence.

There are a number of significant demographic
differences between the three groups. Firstly
sole-traders are on average significantly older
than the employed (42.3 years compared to
38.7 years), and employers are in turn even older
(44.5 years). The self-employed are also much less
likely to be female. Only around a quarter of the
sample of the self-employed are female, whereas
for the employed the sample is almost equally
divided between the sexes. However there is no
significant difference between sole-traders and
employers in the sample proportion who are
women. Prima facie this suggests that women do
not suffer a disadvantage in the transition from
sole-trader to employer. Ethnic minority members
form a higher proportion of the self-employed
than the employed. However, the differences are
not statistically significant.

Finally Table III reports summary information
on the occupational, industrial and geographical
breakdown of the three groups. Space precludes
a full discussion of these categorisations. The
occupational groups are broad mutually exclusive
categories as defined by the ILO International
Standard Classification of Occupations system.
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There are a number of significant differences
between the employed, sole-traders and employ-
ers. Employers are heavily concentrated in
professional occupations (70 per cent), and
under-represented in the lower ‘‘white-collar’’
and ‘‘blue-collar’’ groups of technical and associ-
ate professional occupations, clerks, service
workers and plant and machine operatives. The
self-employed in general, and employers in par-
ticular are under-represented among service and
retailing occupations. Sole-traders have above
average representation among craft and related
skill occupations, and among elementary
(‘‘unskilled manual’’) occupations. A six-way cat-
egorisation of industrial affiliation is used,
defined from the UK Standard Industrial Classi-
fication. Sole-traders are more concentrated in
the construction industry. Employers are more
concentrated in the distributive, hotels and res-
taurants industry, and to a lesser degree in bank-
ing, finance and insurance. The regional
categorisation used follows the eleven UK ‘‘stan-
dard’’ regions within the island of Great Britain.
Employers are under-represented in London.
This may be a consequence of labour market
tightness in the capital city, indicating that small
businesses find it more difficult to compete for
labour. There are significantly more employers
than sole-traders in the South East outside Lon-
don, East Anglia, the North West and Wales. On
the other hand employers are scarcer than sole-
traders in the East Midlands, Yorkshire and
Humberside and Scotland.

4. Empirical results

Equation (4) was estimated using the covariates
described in the previous section. Results are
reported in Table IV.11 The estimation sample
uses observations from Waves 2 to 9 of the
BHPS. The responses to the three highest
employment categories are amalgamated to pro-
vide a dependent variable with five ordered cate-
gories, and thus the model requires the
estimation of three threshold parameters. Two
sets of estimates are reported: column (1) reports
the results of using an ordered probit estimator
with no random effects; column (2) reports the
same specification with random effects. Our pre-
ferred estimates include random effects. The com-

parison is provided in order to assess the extent
to which particular covariates capture the impact
of unobserved individual heterogeneity, and may
not therefore reflect the ‘‘true’’ picture. The expli-
cit inclusion of individual heterogeneity may
affect any conclusions about the key determi-
nants of small business employment generation.12

In the preferred model the estimated standard
deviation of the random effects is strongly statis-
tically significantly different from zero, and the
log-likelihood value is considerable higher than
that of the model without random effects.

4.1. Coefficient estimates

Turning first to the impact of financial resources,
we find a positive and statistically significant
association between housing equity and employ-
ment generation. In fact failure to include ran-
dom effects in the model appears to bias
downwards the size of the estimated coefficient.
The possession of housing wealth by the small
business owner provides an important direct or
indirect source of capital for business growth.
The indirect effect would operate through the use
of housing wealth as collateral for business
finance. However, although significant in the
specification without random effects, investment
income is not a significant determinant of
employment generation in the preferred specifica-
tion. The insignificance of investment income
may point to the conclusion that capital
resources, such as housing, are more important
as business collateral rather than as a direct
source of finance, since if direct sources were
important we would expect the self-employed
with financial as well as housing wealth to be
more likely to employ. Providers of small busi-
ness finance are typically willing to secure fund-
ing on a fixed asset such as housing, but not to
advance funds where no mortgage charge is pos-
sible.

For what we have termed ‘‘entrepreneurial’’
capital, the results shows that the background of
having a self-employed parent is associated with
a significantly increased propensity to employ
others. In addition to this effect the propensity to
employ others is further increased (according to
the preferred model) if that parent was an
employer of others. These results provide strong
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TABLE IV

Employment generation by the self-employed: ordered probit maximum likelihood estimates

(1) (2)

Employment category

(Ordered probit)

Employment category

(Ordered probit with random effects)

Coefficient Standard error Coefficient Standard error

Financial resources

Housing equity/10000 t) 1 0.023 0.003*** 0.034 0.006***

Annual investment income/100 t) 1 0.022 0.008** )0.005 0.016

Entrepreneurial capital:

Self-employed parent 0.153 0.077** 0.670 0.181***

who had employees 0.150 0.090* 0.682 0.218***

Human capital

University or college degree 0.225 0.088*** 1.270 0.198***

Other higher education 0.304 0.067*** 0.570 0.149***

A-Levels 0.261 0.081*** 0.685 0.199***

O-Levels/GCSEs 0.295 0.070*** 0.242 0.151

(Reference: No qualifications)

Completed apprenticeship 0.342 0.128*** 0.288 0.371

Demand influences

Local unemployment rate/100 8.029 1.452*** 9.101 3.054***

Year (Reference: 1992)

1993 0.060 0.085 0.152 0.153

1994 0.238 0.089*** 0.426 0.150***

1995 0.249 0.094*** 0.349 0.155***

1996 0.345 0.099*** 0.408 0.175***

1997 0.509 0.114*** 0.614 0.201***

1998 0.554 0.118*** 0.583 0.230***

1999 0.598 0.122*** 0.682 0.218***

>Demographics

Age/100 11.944 1.697*** 22.514 3.854***

(Age/100) squared )13.686 1.937*** )23.553 4.313***

Female )0.058 0.056 )0.311 0.130**

Ethnic minority )0.299 0.121** )0.127 0.357

ILO occupation groups

Professional/managerial 0.663 0.083*** 0.603 0.125***

Technical and associate professional )0.311 0.112*** )0.173 0.181

Clerks )0.213 0.186 0.179 0.386

Service, shop and market sales workers )0.195 0.136 )0.530 0.204***

Craft and related skilled )0.158 0.092* )0.130 0.189

Plant and machine operatives and assemblers )0.230 0.150 )0.391 0.329

(Reference: Elementary occupations)

Standard industrial classification

Construction )0.419 0.087*** )0.562 0.166***

Distributive, hotels, restaurants 0.119 0.086 0.598 0.143***

Transport and communications )0.334 0.144** )0.261 0.362

Banking, finance, insurance )0.281 0.092*** )0.135 0.142

Other services )0.166 0.090* )0.263 0.165

(Reference: Extractive/manufacturing)

Region

South East outside London 0.532 0.093*** 0.860 0.203***

South West 0.385 0.106*** 1.278 0.224***

East Anglia 0.237 0.123** 1.409 0.295***

East Midlands 0.395 0.103*** 0.550 0.261***

West Midlands 0.507 0.104*** 0.908 0.257***

North West 0.296 0.102*** 0.857 0.242***
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support for the conclusion that parental example
and experience are important influences on the
ability of the owners of small businesses to gener-
ate employment for others.

Educational attainment appears to have an
important association with the ability of the
self-employed to create jobs. This is particular so
for degree graduates. Those with other higher edu-
cational qualifications and A-levels create more
jobs than the unqualified, although the size of the
coefficients, in the preferred model, is smaller than
in the case of a degree. University degree courses
traditionally provide little or no direct education in
entrepreneurship. This is changing in the UK, but
typically ‘‘entrepreneurship awareness’’ classes are
non-credit bearing. It seems more probable that
university success is associated with ‘‘soft skills’’
such as self-reliance, self-confidence and a positive
attitude towards risk-taking. These in turn lead to
success in the management of small businesses.
The possession of an apprenticeship is significantly
positively associated with employment generation
in the model without random effects. However,
this effect is no longer statistically significant in the
preferred model, suggesting that the possession of
an apprenticeship qualification is correlated with
other attributes which are captured by the individ-
ual-specific components in the second model.

Local demand conditions are found to be an
important influence on employment generation.

The significant positive relationship suggests that
competitive pressure in the local labour market
exerts a significant influence on job creation by
small businesses. As demand for labour in other
sectors weakens, small businesses are better able
to hire staff of an appropriate quality or at an
affordable wage rate. However, overlaid on this
local labour market effect, is a strong suggestion
from the pattern of year dummy coefficients esti-
mated for the year dummy variables that the eco-
nomic cycle is important. The period under
investigation is one of sustained growth after
recession in the early 1990s. Ceteris paribus, the
generation of employment by the self-employed
improves steadily from 1994 onwards, reflecting
the economy-wide effects of the improved state
of product market demand. The introduction a
national minimum wage in the UK in 1999 did
not apparently damage the ability of small busi-
nesses to create jobs, although we have no means
of knowing whether the 1999 coefficient would
have been even higher without this policy
change.

The creation of employment by the
self-employed is related to the age of the business
owner. Age is entered in quadratic form. Both the
level and squared terms are statistically
significant. In the preferred model the self-
employed are at the peak of their ability to create
jobs at 47.8 years of age. Although we noted no

TABLE IV

continued

Yorkshire and Humberside 0.144 0.104 0.599 0.245***

North 0.366 0.128*** 1.327 0.274***

Wales 0.464 0.125*** 1.674 0.282***

Scotland 0.210 0.110* 1.037 0.267***

(Base: London)

Part-time self-employed )0.456 0.122*** )0.335 0.267

Intercept )4.561 0.424*** )9.289 0.919***

Threshold parameters:

l1 0.649 0.024*** 1.524 0.038***

l2 1.309 0.036*** 3.172 0.061***

l3 1.791 0.049*** 4.444 0.075***

r (standard deviation of random effects) 2.435 0.082***

NT 3552 3,552

N 1011 1,011

Log L )3109.9 )2,301.3
Chi-squared (45) 878.6***

Notes: * Denotes coefficient significant at 10%, ** at 5%, *** at 1%.

Source: Computed from BHPS Waves 1–9.
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prima facie difference in the proportions of female
sole-traders and employers, the preferred model
reveals that the female self-employed create signif-
icantly fewer jobs. However, once we control for
individual random effects, the ethnic background
of the self-employed person is not important.

The remainder of the results reported in
Table IV are estimated coefficients for occupa-
tional and industrial groupings and for region of
residence. Job creation by the self-employed is
significantly higher for professional and manage-
rial occupations and significantly lower for ser-
vice, shop and market sales workers relative to
the reference category of elementary (unskilled)
occupations. The professional and managerial
occupational category includes professionals,
such as lawyers, accountants and medical profes-
sionals, who typically conduct business through
professional partnerships but are defined as self-
employed for legal purposes. Job creation is sig-
nificantly higher in retailing and hospitality
industries (distributive, hotels and restaurants)
relative to reference category of manufacturing
and extractive industries. Such jobs are often
low-skilled and therefore low-waged, and so this
result should not surprise. Furthermore it may in
practice be impractical to rely solely on the
labour of the business owner and other family
members in the running of a restaurant or small
hotel. The self-employed in the construction sec-
tor create significantly fewer jobs than the refer-
ence category. In the British construction
industry the self-employed typically operate as
sub-contractors, moving from site to site. The
variable nature and intensity of the work may
discourage the employment of others by trade
sub-contractors. In all UK regions the rate of job
creation by the self-employed is higher than in
the reference region of London. The South West,
East Anglia, the North, Wales and Scotland
stand out in particular in this respect. With the
exception of East Anglia each of these regions
are geographically peripheral and have levels of
prosperity below the UK average. Wales in par-
ticular has identified low levels of entrepreneurial
ability as an economic problem, implementing in
strategic response an ‘‘Entrepreneurship Action
Plan’’ after the end of this sample period. These
results suggest that it may be ‘‘initial conditions’’
such as occupational and industrial structure and

low levels of human capital and housing wealth
that contribute to this perception by policy-
makers, rather than the absence of entrepreneur-
ial spirit in peripheral regions.

Finally, it is important to note that, once indi-
vidual random effects are introduced, there is no
statistically significant evidence that those who
are part-time self-employed create fewer jobs
than full-time entrepreneurs, other things equal.
This is despite the difference observed in the sam-
ple proportions of part-time sole-traders and
employers.

4.2. Marginal effects

Coefficient estimates in ordered probit models
have no direct quantitative interpretation. So for
an ordered choice model marginal effects can be
calculated to show the effect of a change in a
covariate on the cell probabilities. So for each of
choices in the ordering a separate marginal effect
may be calculated. For the case of the probabil-
ity (Lit ¼ 0) each marginal effect has the opposite
sign to the estimated coefficient for that covari-
ate. In case where the covariate is binary the
marginal effect shows the change in the probabil-
ity (Lit ¼ j) for a discrete covariate change (that
is from zero to one).

Table V reports estimated marginal effects for
each covariate using our preferred random effects
estimates. In most cases the absolute size of the
marginal effect decreases quickly when moving
from the lower (non-zero) to the higher ordered
employment categories. This reflects the fact that
higher categories have relatively very few sample
observations (that is low covariate cell means).
So although marginal effects for the higher cate-
gories are typically smaller, these may translate
into substantial relative impacts on the sample
frequencies in these categories. This can be seen
by noting the sample frequencies as reported at
the top of the table. We discuss these marginal
effects, in detail, where they refer to covariates
whose coefficients are statistically significant. In
all cases these quantitative interpretations are
subject to the ceteris paribus qualification.

So if a self-employed individual has an extra
£10,000 of housing then the probability that they
are a sole-trader falls by 0.44 percentage points
(cell frequency: 70 per cent), and the probability
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TABLE V

Ordered probit marginal effects – random effects model

Prob (L = 0) Prob (L = 1,2) Prob (L = 3)9) Prob (L = 10)24) Prob (L ‡ 25)
Sample cell count (frequency)

2,415 (0.6980) 571 (0.1608) 341 (0.0960) 128 (0.0360) 97 (0.0273)

Financial resources

Housing equity/10000 t) 1 ) 0.0044 0.0017 0.0016 0.0017 0.0004

Annual investment income/100 t) 1 0.0006 )0.0002 )0.0002 )0.0001 )0.0001
Entrepreneurial capital

Self-employed parent )0.0895 0.0326 0.0329 0.0145 0.0094

who had employees )0.0921 0.0328 0.0340 0.0153 0.0101

Human capital

University or college degree )0.1773 0.0564 0.0657 0.0320 0.0232

Other higher education )0.0754 0.0281 0.0277 0.0120 0.0076

A-Levels )0.0928 0.0328 0.0342 0.0155 0.0102

O-Levels/GCSEs )0.0317 0.0121 0.0116 0.0049 0.0031

Completed apprenticeship )0.0382 0.0142 0.0140 0.0061 0.0039

Demand influences

Local unemployment rate/100 )1.1748 0.4588 0.4285 0.1788 0.1087

Year

1993 )0.0198 0.0076 0.0073 0.0031 0.0019

1994 )0.0568 0.0209 0.0209 0.0092 0.0059

1995 )0.0463 0.0172 0.0170 0.0074 0.0047

1996 )0.0543 0.0200 0.0200 0.0087 0.0056

1997 )0.0828 0.0296 0.0306 0.0137 0.0090

1998 )0.0785 0.0282 0.0289 0.0129 0.0084

1999 )0.0925 0.0327 0.0342 0.0154 0.0102

Demographics

Age/100 )2.9062 1.1351 1.0600 0.4422 0.2689

(Age/100) squared 3.0404 )1.1874 )1.1090 )0.4626 )0.2813
Female 0.0395 )0.0158 )0.0144 )0.0059 )0.0035
Ethnic minority 0.0161 )0.0064 )0.0059 )0.0024 )0.0014

ILO occupation groups

Professional/managerial )0.0782 0.0301 0.0286 0.0121 0.0075

Technical and associate professional 0.0220 )0.0088 )0.0080 )0.0033 )0.0019
Clerks )0.0235 0.0089 0.0086 0.0037 0.0023

Service, shop and market sales workers 0.0648 )0.0272 )0.0233 )0.0091 )0.0052
Craft and related skilled 0.0166 )0.0066 )0.0060 )0.0025 )0.0015
Plant and machine operatives and assemblers 0.0485 )0.0200 )0.0175 )0.0070 )0.0040

Standard industrial classification

Construction 0.0699 )0.0286 )0.0252 )0.0101 )0.0059
Distributive, hotels, restaurants )0.0799 0.0292 0.0294 0.0130 0.0084

Transport and communications 0.0328 )0.0133 )0.0119 )0.0048 )0.0028
Banking, finance, insurance 0.0172 )0.0068 )0.0063 )0.0026 )0.0016
Other services 0.0034 )0.0013 )0.0012 )0.0005 )0.0003

Region

South East outside London )0.1160 0.0412 0.0428 0.0193 0.0128

South West )0.1794 0.0559 0.0665 0.0329 0.0241

East Anglia )0.2002 0.0589 0.0742 0.0380 0.0290

East Midlands )0.0740 0.0266 0.0273 0.0122 0.0079

West Midlands )0.1254 0.0419 0.0465 0.0219 0.0152

North West )0.1179 0.0399 0.0437 0.0203 0.0139

Yorkshire and Humberside )0.0810 0.0288 0.0299 0.0134 0.0089

North )0.1884 0.0560 0.0699 0.0356 0.0269

Wales )0.2404 0.0652 0.0888 0.0478 0.0387

Scotland (Base: London) )0.1442 0.0469 0.0535 0.0256 0.0182

Part-time self-employed 0.0417 )0.0171 )0.0151 )0.0060 )0.0035

Source: Computed from estimates reported in Table V (model 2).

Note: In the case of a dummy variable the marginal effect is calculated as Pr(Li = j))Pr(Li = j)1).
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that they employ 1 or 2 employees rises by 0.17
percentage points (cell frequency: 16 per cent).
The estimated marginal effect is of a similar size
for the 3–9 and 10–24 categories (cell frequencies:
10 and 4 per cent) but drops to 0.04 percentage
points for the 25 or over category (cell frequency:
3 per cent). So although the marginal effect is
smaller for the higher categories, the relative
impact on the frequency of finding a
self-employed individual in these categories is just
as high. Roughly speaking, if a small business
owner acquires an extra £100,000 of housing
wealth, this is associated with an increase of a
tenth in the likelihood that the business will be in
the higher employment categories.

For parental background the marginal effects
reveal that if the self-employed individual had a
self-employed parent then the probability that
they are a sole-trader falls by nearly 9 percentage
points. The probability that the individual is
within the 1–2 or 3–9 employee categories
increases by over 3 percentage points. The proba-
bility of being within the 10–24 category
increases by 1.5 percentage points and the proba-
bility of being within the 25 or over category
increases by nearly 1 percentage point. If that
self-employed parent was also an employee of
others then each marginal effect is almost
doubled in size (the effect is additive on that of
having a self-employed parent). So having an
employer parent reduces the probability of being
a sole-trader by over 18 percentage points, raises
the probability of being within the 1–2 or 3–9
employee categories by around 6.5 percentage
points, and raises the probability of being within
the 10–24 and over 25 categories by 3 and 2 per-
centage points, respectively. So, a self-employed
individual is over a third more likely to employ
1–2 employees if they had an employer parent,
and two-thirds more likely to employ 3–9
employees. They are over three-quarters more
likely than someone without an employer-parent
to employ 10–24 or 25 and over.

Graduation from university or college reduces
the probability that a self-employed person is a
sole-trader, compared to someone with no quali-
fications, by nearly 18 percentage points. It raises
the probability of employing 1–2 people by 5.6
percentage points and of employing 3–9 employ-
ees by 6.6 percentage points. For the two higher

employment categories the marginal effects are
3.2 and 2.3 percentage points, respectively. A
similar pattern in the relative size of the marginal
effects is found for individuals with highest
attainment at non-degree college level and school
A-level, although the absolute size of the effects
is smaller.

The absolute size of the local unemployment
marginal effects is high because the covariate is
expressed as a proportion. A one percentage
point increase in the local unemployment rate
reduces the probability that a self-employed indi-
vidual will be a sole trader by 1.2 percentage
points, and raises the probability of being in the
1–2 or 3–9 employees’ categories by over 0.4 per-
centage points. Marginal effects for the two high-
est categories are correspondingly 0.18 and 0.11
percentage points, respectively. This suggests that
reductions in the ‘‘tightness’’ of local labour mar-
kets have a substantial effect on the chances of a
small business being in the higher employment
categories. The pattern of marginal effects for the
year dummy variables reflects that of the coeffi-
cient estimates. By 1999 a self-employed individ-
ual is over 3 percentage points more likely to
employ 1–2 or 3–9 employees than in 1992, 1.5
percentage points more likely to employ 10–24
and 1 percentage point more likely to employ 25
or more. This translates into the conclusion that
a small business is a third more likely to be in
one of the three highest categories at the end of
the period compared to the start, and a fifth
more likely to be in the 1–2 employee category.

The significant non-linearity in the relationship
between age and employment category compli-
cates interpretation of the marginal effects. They
vary as age changes. All marginal effects peak at
47.8 years of age (in absolute size). At this age
the marginal effect of becoming one more year
older is minus 0.69 percentage points on the prob-
ability of being a sole-trader, 0.27 percentage
points on the probability of employing 1–2, 0.25
percentage points on the probability of employing
3–9, 0.11 percentage points on the probability of
employing 10–24, and 0.06 percentage points on
the probability of employing 25 or over. Each of
these marginal effects is only three-fifths as large
at age 18, but around seven-eighths as large at
age 65.13 A woman is 4 percentage points more
likely to be a sole-trader than a man, around 1.5
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percentage points less likely to be employing 1–2
or 3–9 employees, 0.6 percentage points less likely
to be employing 10–24 and 0.4 percentage points
less likely to be employing 25 or more. Taking
into the account the category sample frequencies,
women are between a sixth and an eighth less
likely to be found in the higher employment cate-
gories than men.

We turn now to the occupational, industrial
and regional marginal effects. Two broad occu-
pational groups carry coefficients which indicate
significant difference from the elementary
(unskilled) occupation reference category: profes-
sional/managerial and service, shop and market
sales workers. A self-employed person in the
professional/managerial occupational group is
nearly 8 percentage points less likely to be a
sole-trader, around 3 percentage points more
likely to employ 1–2 or 3–9 employees, 1.2 per-
centage points more likely to employ 10–24 and
0.8 percentage points more likely to employ 25
or more. Taking account of the relative sample
frequencies of the size categories this suggests
that the profession/managerial self-employed are
between a fifth and a third more likely to be
employers (with the largest relative effect for the
10–24 employees category). The marginal effects
for the service and shop worker group have the
opposite signs. This group are up to a quarter
less likely to be employers (again with the larg-
est relative effect for 10–24 employees category).
Industrial group coefficients are significant in
the case of construction (negative) and distribu-
tive, hotels and restaurants (positive). The
(absolute) size and pattern of the marginal
effects are in both cases similar to those for the
professional/managerial occupational group. So
the self-employed in construction are roughly a
fifth to a third less likely to be employers com-
pared to the manufacturing and extractive
industries reference group. The self-employed in
the distributive sector are approximately a fifth
to a third more likely. As was noted when the
model coefficients were discussed, the self-
employed in all regions are more likely to be
employers compared to those in the London ref-
erence region. So, for example, the region where
this difference is quantitatively greatest is Wales.
Here a self-employed person is 24 percentage
points less likely to be a sole trader compared

to an otherwise identical individual in London,
7 percentage points more likely to employ 1–2
others, 9 percentage points more likely to
employ 3–9, 5 percentage points more likely to
employ 10–24 and 4 percentage points more
likely to employ 25 or more. So a self-employed
business in Wales is a third less likely to be a
sole-trader than one in London. It is approach-
ing a half more likely to employ 1–2. The rela-
tive effect then increases over the employment
categories to the point where the Welsh small
business is close to one and a half times more
likely to employ 25 or more.

5. Conclusions and assessment

Self-employment is a numerically important form
of economic status in many industrialized econo-
mies. Governments are increasingly identifying
the small business sector as a potential engine of
economic growth. An important indicator of the
success of self-employment is the ability of small
businesses to create employment for others.
However, the identification of factors that may
drive the ability of the self-employed to employ
others has been the subject of only limited
research. Such previous research as is available
has focused on the aggregate picture or on a par-
ticular age cohort. In this paper we have investi-
gated job creation by the self-employed using a
recent longitudinal data source representative of
the economically active population in the UK.

The results presented point to the quantitative
and qualitative importance of a number of fac-
tors in determining the ability of the self-
employed to create jobs for others, and on the
transition from sole trader to employer. Only
one-third of the stock of self-employed at any
point in time has made a successful transition
from sole trader to employer. Barely 6 or 7 per
cent of the self-employed manage to create jobs
for 10 or more people. Analysis of transitions
between small business size categories has shown
that growth may be difficult to achieve. However,
it is likely that the true scale of transition to
medium sized enterprise is underestimated,
because as a successful business start-up grows in
size it is more likely to convert to limited com-
pany status. Individual- or household-level sur-
vey data cannot easily track the scale of this. On
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the other hand conventional business surveys
may offer little information about the sole-trader
origins of economic activity.

We have exploited the use of longitudinal data
in the present paper to control for local and
aggregate demand influences on job creation. We
have also, as a result of using longitudinal data,
been able to investigate the potential impact of
the unobservable entrepreneurial ability through
the explicit modelling of individual heterogeneity.
Our results suggest that unobserved heterogeneity
is significant in size and failure to control for it
may significantly affect the robustness of any
conclusions about the quantitative importance of
drivers of job creation.

Ceteris paribus the most successful job creators
appear to be in middle age and are more likely to
be men. They are also more likely to be in profes-
sional or managerial occupations. Both financial
and entrepreneurial capital appears to exert a sta-
tistically significant influence on the transition
from sole-trader to small-scale employer and
from small-scale to larger employer. Although
modest in quantitative terms the effects of hous-
ing wealth are statistically significant. Housing
appears to provide an important source of collat-
eral for the business finance needed to allow small
businesses to grow. The importance of collateral
is reinforced by the conclusion that the financial
resources of the small business owner do not
appear directly to influence ability to create jobs.
Typically those self-employed who employ others
possess 80 per cent more housing equity than sole
traders and this despite being on average only
2 years older. In terms of measurable entrepre-
neurial capital, we find that having a
self-employed parent appears to have a significant
demonstration effect on the ability of the
self-employed to create jobs. This is reinforced if
the parent was also an employer of others. A
self-employed person with an employer–parent is
three-quarters more likely to be employing 10 or
more workers than one whose parent was not an
employer. Formal education is also significantly
associated with the ability of the self-employed to
create jobs for others. The strongest effect is
found for those with a university degree. We
would suggest that higher education provides
‘‘soft skills’’ such as self-confidence and self-
reliance, necessary for the successful development

of a small business. Analyzing the demographic
characteristics of the successful self-employed, the
results suggest that greater targeting of support
for female sole-traders may be necessary to close
the gender imbalance among entrepreneurs.

Public policy towards SMEs typically places
emphasis on the goal of improving business start-
up rates. In our data nearly 11 per cent of the
self-employed in any year revert to paid employ-
ment the following year. The majority, but by no
means all, of these are sole-traders. This illus-
trates the point that small business ventures are
generally risky and often fail. It is likely that poli-
cies which aim to improve start-up rates will
therefore suffer from considerable deadweight
loss. The research presented in this paper points
to the importance of targeting SME support poli-
cies carefully with the aim of encouraging existing
small businesses to grew. Policies aimed at
improving ‘‘entrepreneurial’’ capital are likely to
be long-term and developmental in nature. They
will need to focus on the specific development of
human resource management skills, particularly
for sole-traders who have not acquired such skills
through family background. This suggests a more
thoughtfully designed approach than typical
approaches aimed broadly at raising ‘‘entrepre-
neurial awareness’’. Furthermore, although grad-
uates appear to have an advantage as successful
entrepreneurs, policies directed at this demo-
graphic group may only yield rewards 20 or more
years in the future, once graduates develop small
businesses from the launch-pad of successful
careers in paid employment. Careful development
of generic ‘‘soft-skills’’ may be more important in
the long-run than graduate SME start-up schemes
for potential young entrepreneurs.

However, some more direct conclusions are
possible for policy concerning financial capital.
For many self-employed, the equity tied up in
their own homes would appear to be the princi-
pal if not the sole source of collateral for busi-
ness development. This is certainly not the first
study to point to the importance of financial cap-
ital, and specifically housing wealth collateral, as
a determinant of small business success. Policy
makers may be able to short-circuit to need to
wait for upturns in the housing market before
small business growth can occur. They may also
be able to assist entrepreneurs in localities where
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the housing market is weak by stepping in to cor-
rect capital market imperfections. However,
intervention often takes the form of direct provi-
sion of intermediate scale investment capital.
Loan guarantee schemes for entrepreneurs with
low levels of housing wealth may be a cheaper
and more effective alternative.

Given the skewness observed in the distribu-
tion of housing wealth the influence of financial
capital may be very significant for a small pro-
portion of the total stock of entrepreneurs. Vola-
tile housing market activity, such as experienced
in the UK and other European countries over
the last 15 years, can lead to considerable uncer-
tainty about the future value of collateral and so
increase the burden of capital risk premium on
the self-employed. On the other hand increased
deregulation of housing finance in the UK may
have played some role in assisting job creation
by the self-employed. In the absence of large-
scale government intervention, we can conclude
that a stable housing market might be an impor-
tant precondition for a successful job-creating
small-business sector.

Notes

* The British Household Panel Survey data used in this
paper were made available through the ESRC Data
Archive. The data were originally collected by the ESRC
Institute for Social and Economic Research at the Uni-
versity of Essex. Neither the original collector of the data
nor the Archive bears any responsibility for the analyses
or interpretations presented here. I am grateful to Reza
Arabsheibani for helpful comments at a preliminary
stage, and to seminar participants at the Welsh Assembly
Government, Cardiff.
1 A number of papers have addressed directly the ques-

tion of liquidity constraints on self-employment, among
them Evans and Jovanovic (1989) and Holtz-Eakin et al.
(1994). Both these studies find, using U.S. data, that
liquid assets are positively associated with the probability
of self-employment, and, in the case of Evans and Jova-
novic, that liquid assets are also positively associated
with earnings in self-employment.
2 See, for example, Rees and Shah (1986).
3 All household are located in Great Britain. Northern

Ireland was excluded from the survey until an additional
sample of Northern Irish households was recruited in
2000.
4 Technical details are provided in Taylor et al. (2003).
5 Individuals in the agricultural sector are excluded from

the whole analysis because of the rather specific nature of
agricultural land tenure law and inheritance, and the

resulting high level of stability in self-employment status.
This is consistent with the approach taken in most previ-
ous empirical research on self-employment.
6 If we assume a Cobb–Douglas form for equation (1)

in which a, b, and c are the elasticities of output for
labour, capital and entrepreneurial capital, respectively
then the optimal employment level would be given by
L�it ¼ ½wt= apitK

b
itH

c
t

� �
�1=ða�1Þ.

7 Initial work also included the monthly income of a
spouse if one was present in the household, as an addi-
tional measure of financial wealth. However, the effect of
this variable was found to be insignificant.
8 One alternative would be to attempt to remove the

skewness through a logarithmic transformation. When
attempted this failed to produce maximum likelihood
convergence.
9 Technical details of the estimation method including

the computation of estimated marginal effects are con-
tained in Econometric Software, Inc. (2002), pp. E18–44-
E18–46.
10 GCSE examinations replaced O-levels in the late
1980s. The ‘‘no qualifications’’ reference category
includes those with some sub O-level standard examina-
tion attainment (certificates of second education (CSEs)).
11 All model estimation was performed using LIMDEP
8.0 (Econometric Software Inc., 2002).
12 Preliminary research investigated the possibility that
the self-employed have a latent or ‘‘inherited’’ advantage
in employing others over the employed, by modelling
small business employment conditional on the decision of
the owner to be self-employed rather than employed.
However, for a reasonable model specification (choice of
identifying exclusion restrictions) no significant sample
selection effect was found.
13 A diagram showing how the effects vary over the sam-
ple age range is available on request.

Appendix A: Covariate definitions

Housing equity: computed as estimated current house value

(historic purchase cost reflated to current prices using regional/

county level house price indices) minus estimated outstanding

mortgage principal; deflated to 1995 prices using RPIX.

Annual investment income: annual income from all invest-

ment sources deflated to 1995 prices using RPIX.

Self-employed parent: dummy variable ¼ 1 if either parent

was self-employed when respondent was 14 years old.

Self-employed parent who had employees: dummy vari-

able ¼ 1 if either parent was self-employed when respondent

was 14 and employed others.

Degree: dummy variable =1 if respondent has university/col-

lege degree level academic qualification.

Other higher education: dummy variable ¼ 1 is respondent

has other non-degree level higher education qualification.

A-levels: dummy variable ¼ 1 if respondent has one or more

A-level examination passes (typically sat at age 18)
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O-levels/GCSE’s: dummy variable ¼ 1 if respondent has one

or more O-level or GCSE examination passes (typically sat at

age 16). (GCSEs replaced O-levels in the late 1980s.)

Completed apprenticeship: dummy variable ¼ 1 if respondent

completed a recognised apprenticeship at any point in the

past.

Local unemployment: unemployment rate in respondent’s

county of residence during 4th quarter of the year; source

Office for National Statistics, Labour Market Trends, various

issues.

Age: age of respondent at interview in years.

Female: dummy variable ¼ 1 if respondent is female.

Ethnic minority: dummy variable ¼ 1 if respondent reports

that they are a member of a minority racial group (Chinese,

Asian, African, Afro-Carribean. . .)

Professional/managerial; technical and associate professional;

clerks; service, shop and market sales workers; craft and related

skill; plant and machine operatives: dummy variable ¼ 1 if

respondent is in a particular (mutually exclusive) ILO interna-

tional standard occupational classification category.

Industry: dummy variables ¼ 1 is respondent’s economic

activity is within particular 1-digit level industrial sector.

Region: dummy variables ¼ 1 if respondent is resident in a

particular UK standard region.
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