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ABSTRACT. In this paper, the entrepreneur within the new
small firm is regarded as taking complex rather than simple
actions, which determine whether he or she will remain in
business. Thus, instead of simply choosing output, as in the
standard analysis of the competitive firm, the entrepreneur
may take actions which involve choices about markets,
finance, organisation, innovation, and much else besides. To
explore this approach, very detailed information on actions
within small firms is required. It is shown how this was
obtained by a fieldwork study of new business starts. Using
data from this fieldwork, arich statistical picture was created
of actions within the new small firm. In turn this permitted
econometric analysis of actions that help a new small firm to
stay in business over a three year period. This indicates that
the crucial actions which enable a small firm to stay in
business are: the rapid repayment of debt and the willingness
to sacrifice short-run profit for growth. Thereis also evidence
that staying in businessis fostered by tight control of the wage
bill, especially by substituting other labour inputs for full time
employees.

1. Introduction

When Alfred Lord Tennyson wrote,* “ It surely was
my profit had | known”, he was describing in
poetry what the market achieves quite naturally.
Whether or not entrepreneurs are conscious of it,
by their actions within competitive firms they
participate in a selection process which favours the
survival of those firms which achieve superior
performance. Conventionally, economists have
tended to think of such entrepreneurs as having
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few actions at their disposal to achieve good
competitive performance. In fact, the competitive
firm faces many action possibilities, extending
well beyond output, location, advertising etc. For
example, it has many possible actions it can take
with regards to both the financial structure and the
composition of its work force.

This paper examines a random sample of one
hundred and fifty new business start-ups for
evidence on the complex set of actions which
entrepreneurs may undertake. These complex
actions are classified under the headings of
markets, costs, strategy, finance, organisation,
human capital and innovation. The outcome of
these complex actions is simple; the new start-up
either folds or remains in business. An econo-
metric analysis of the probability of staying in
business over a three year period, depending on
the actions of entrepreneurs, was undertaken. This
produced three results of particular note. First,
using a bank loan or overdraft was detrimental to
staying in business. This accords with theoretical
views of small firm financial structure which
emphasise the importance of rapid debt retirement,
Hilten et al. (1993), and low gearing, Reid (1991),
for staying in business. Second, the attitudes
adopted towards running the business are impor-
tant. If the entrepreneur treats the business as
simply an alternative to unemployment, or uses it
to fulfil personal dreams, like getting rich quick,
being one’s own boss etc, survival prospects are
diminished. However, if the entrepreneur iswilling
to sacrifice profit initially in order to “grow on”
the firm, it is much more likely to stay in business.
Third, the structure of employment within the new
small firm is important. On a headcount basis,
larger small firms have better survival prospects
than smaller small firms, which is associated with
a reduction in full-time employees and tighter
control of the wage bill. There is also a hint that

i‘ Small Business Economics 13: 303-315, 1999.
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early innovation is generally not important in the
inception stage of the life-cycle of the new small
firm. Perhaps starting the firm is itself “the inno-
vative event”; and further precipitate innovation
reduces prospects for staying in business.

2. Background

Small, competitive enterprises are the life-blood
of any economy with a significant market
mediated sector. According to the latest figures
supplied by the DTI, 99% of businesses in the
U.K. economy (barring the sector for electricity,
gas and water) were SMEs, defined as businesses
which employed two hundred and fifty or fewer
employees. Of these, many are very small. Indeed,
in the U.K. today, of the 3.7 million active
businesses, over 2.5 million were sole traders or
partners without employees. As well as being the
embodiment of competitiveness — through their
lack of market power and exposure to rivalry —
these firms are important as vectors of change and
innovation, according to the “new learning” of
industrial organisation, Acs and Audretsch (1993).
Yet knowledge of their functioning, especially at
the bottom or “micro-firm” end of the size distri-
bution of firms, is rather scant, particularly if a
broad theoretical perspective is taken of their
modus operandi.

| refer here to the notion that the entrepreneur
within the small firm, in general, can be taken to
engage in a variety of activities which generate
private benefits and costs. In analysing the litera-
ture which distinguishes the entrepreneur from a
mere small business manager, Rispas (1998, p.
113) concludes that the key question is: “What
kinds of activities does the entrepreneur perform?”’
Unfortunately, if such activity were viewed only
in the most traditional framework, it would
involve no more than the selection of outputs. But,
departing from this traditional perspective and
viewing the small firm more generally, the activ-
ities of entrepreneurs involve a complex of
choices, such as location (in both physical and
characteristics space), production, inventory,
hiring, advertising, business strategy, innovation,
financial structure, and so on. If actions a, define
avector of actions a which are chosen from awide
action set A, and the corresponding revenues and
costs are R(a) and C(a), then in a static setting

the small firm can be thought of as maximising
the concave function m(a) = R(a) — C(a) over
a A, Varian (1992). This defines a set of Kuhn-
Tucker conditions R'(a) — C'(a) < Oforal a =0
which have both familiar and less familiar
interpretations. Familiar conditions include setting
the marginal cost of a positive output equal to its
corresponding marginal revenue; and less familiar
conditions, extending our purview to a financial
theory of the firm, include setting the marginal
value productivity of money capital equal to the
capitalised value of the full marginal cost of
borrowing, Vickers (1987, Ch. 4). This approach
can be extended to a dynamic framework for
which the maximand is an integral over an
intertemporal profit function, subject to side
constraints. This defines best trajectories of
actions rather than best points of action, as in
Hilten, Kort and Loon (1993). Despite the scope
for creating an increasingly general view of the
small competitive enterprise, an abiding consid-
eration for long-term survival is that i(a*) = 0
i.e. the non-negativity of profits, generated by
whatever set of actions a*, no matter how complex
their form.

This paper combines a view of the complex of
actions that an entrepreneur within a small firm
can take, embracing markets, costs, finance,
strategy, human capital, organisation and technical
change, with the simple criterion of long-run
survival, 1= 0. This complex view of the small
firm's operations is possible because detailed
analyses were undertaken of one hundred and fifty
new businesses using fieldwork methods. These
firms were then tracked over a period of three
years, and their withdrawal from the market was
noted as a violation of the simple condition
1 = 0. In this way, mapping from profit to the
binary outcome of survival or non-survival, an
econometric model of the consequences of a
complex of actions on survival probability can be
estimated.

In 199495, a random sample of new business
starts, stratified on a regional basis, was selected
from the client lists of Enterprise Trusts in
Scotland. The latter are so-called business incu-
bators, playing the role of catalysts or business
facilitators for start-up activity. Nineteen such
Enterprise Trusts were used, covering the main
population centres in Scotland; and sub-samples
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were drawn in proportion to client lists to achieve
the target full sample size of one hundred and fifty
new business starts. Data were gathered under the
headings of markets, finance, costs, business
strategy, human capital, internal organisation and
technical change. Each firm had an identifiable
start-up date, and was within three years of incep-
tion. The typical firm in this sample refers to
average values, if real variables are used, or modal
values if binary or categorical variables are used.
It had sales of £233Kk, created from selling nearly
fifty products, in four product groups, in local
markets. It employed three full-time and two
part-time workers. It had eleven major rivals and
twenty-four minor rivals, and was subject to fierce
competition by price, followed by advertising and
salesmanship. Overall, competition was perceived
to be strong, involving competition against rivals
who were largely other small firms producing a
similar product. Most markets had a dominant
supplier or group of suppliers, and there were
typically no collusive or conjectural aspects to
competition. Thus, four-fifths of firms said rivals
actions were irrelevant to their own actions.

About two-fifths of the sample produced
products that were, broadly speaking, services
(SIC 50-99), with retail distribution and business
services (the modal group) being well represented.
Of the one-third of firms in manufactures (SIC
01-49), those in electrical and electronic engi-
neering, textiles, paper products, and footwear and
clothing were particularly well represented.

By business types, proportions in the sample
were as follows: sole trader (54%), partnership
(19%), private company (27%). These compare
with the similar percentages of 50%, 23% and
27%, respectively, computed for figures for 1995
provided by Scottish Enterprise (1996), which
relate to about twenty-one thousand new firms.

Table | provides additional summary statistics
on the sample, the variables represented being
those that figure prominently in the econometric
analysis of this paper. Variables are defined in
the Appendix, but are often self-explanatory. To
illustrate what the table is conveying by reference
to financial data, it is to be noted that only one
third of the firms had used bank loans to launch
the business, and the typical owner-manager had
put in as much as £13k at launch. These figures
tend to suggest a good quality of business start,

in that typically owner-managers are sufficiently
confident in their project qualities to allocate con-
siderable personal resources to their success, and
do not wish to increase risk exposure, or to incur
debt servicing costs, by taking on loans too early
in the life-cycle of the small firm. Most owner-
managers (89%) were willing to foster growth
(Smiprof) at the expense of short-run profit. There
were twice as many owner-managers (17%) who
just aimed to survive (MainaimA), rather than to
maximise their rate of return (MainaimG) (9%).
That is, the achieving of the condition 1> 0 was
more important than the maximisation of WK,
where the latter is equivalent to maximising Tt if
K, capital, is constant in the short run. The pref-
erence for the former motive is also emphasised
by the willingness of owner-managers to sacrifice
some profits for the sake of growth. However,
none of this is inconsistent with long-run
profit maximisation. Indeed, long-run profit
(MainaimC), not shown in Table |, was the most
commonly nominated business aim (30%), though
it did not prove significant in the econometric
analysis.

In terms of technical change, firms had typi-
cally not adopted new technologies since start-up
(NewtechA = 53%), though a significant minority
had done so successfully (NewtechD = 37%).
Product and process innovation (Prodinn, Procinn)
were not undertaken to a great extent. This should
not be taken to suggest that innovation is unim-
portant to small firms, for this would fly in the
face of evidence previously cited, like Acs and
Audretsch (1993). Rather, it suggests that the
innovation, if such it be, occurred at or in the
launch of the business itself; and that, for these
very young firms, with an average age in business
of 21 months, no further scope for innovation was
subsequently perceived to exist in the period
shortly after inception. In this sense, the so-called
“entrepreneurial event” of business inception
should also be regarded as a cardinal “innovative
event”.

In terms of human capital, both as regards its
quality and application, Table | provides some
insight into its role in small firm activity. Most
owner-managers (75%) had college or university
qualifications (College); and the average number
of years of high school education was nearly five
(School). However, the hours worked were long,
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TABLE |

Summary statistics for key variables
Variable? N X o (min, max)
Bankloan 149 0.322 0.467 0,1
Busplan 150 0.893 0.310 (0, 1)
Colluni 149 0.752 0.434 ©,1)
Debt 150 0.507 0.502 0,1
Employ® 150 6.400 14.70 (1, 157)
Ftime 150 2.800 6.435 (O, 46)
Hrswk 150 57.85 18.38 (0, 126)
Impact 148 15.47 18.97 (0, 120)
Inbus 150 20.79 15.97 (0, 132)
InvolveA 150 0.260 0.440 0,1
InvolveB 150 0.067 0.250 (0, 1)
InvolveE 150 0.187 0.391 ©,1)
InvolveF 150 0.260 0.440 0,1
LegbusA 150 0.26 0.440 0,1
LegbusB 150 0.29 0.454 0, 1)
LegbusC 150 0.187 0.391 0,1
MainaimA 150 0.167 0.374 0,1
MainaimG 150 0.087 0.282 0,1
NewtechA 150 0.533 0.501 0,1
NewtechD 150 0.373 0.485 (0, 1)
Owncash 150 13014 29860 (0, 0.25.10°)
Prodgrp 150 4.313 3.890 (1, 30)
Product® 150 46.57 88.08 (0, 999)
Procinn 150 1.387 1.110 0, 3)
Prodinn 150 1.0733 1.118 ©, 4)
PtFt 150 1.114 1.267 (0.021, 9)
Secschl 150 4.747 1.142 @7
SmlProf 149 0.893 0.311 0,1
Timman 150 15.54 16.667 (0, 100)
Timprod 150 40.69 31.16 (0, 100)
Wages 148 2491 24.58 (0, 90)

& Each row gives the variable name used for analysis in the text, along with its mean, standard deviation, and minimum and

maximum values. Variables are fully defined in the Appendix.

> Just one firm accounts for the large maximum on the employment variable. This was a cleansing firm that coordinated a large
number of unskilled workers, who were listed as available for work, to undertake daily contract cleaning in commercia premises
like shops and factories. The mean employment size was just six.

¢ The upper range on product variety, if this was described as “very large” or “huge’ etc., was set at 999.

at 58 hours per week. Furthermore, much of this
time (41 hours) was devoted to the product
(Timprod) rather than to management (Timman)
(just 16 hours). Thus, the owner-managers, whilst
being relatively well educated, displayed attributes
of what are sometimes called “artisan entrepre-
neurs’. Such entrepreneurs, by their actions, tend
to give primacy to supply of the commaodity rather
than to its fitness to fulfil a customer need. They
tend to spend long days at the workplace, and
devote more attention to process than to purpose.
One would expect learning in the market place to
modify this aspect of entrepreneurial behaviour,

along lines suggested by Jovanovic (1982), Frank
(1988) and others.

3. Determinants of survival

Previous analysis (Reid, 1997) has shown how
many features of small businesses are subject to
change, even marked change, over short periods
like three years. However, the interpretation of
such features as part of the complex of actions
which entrepreneurs may undertake, and the con-
sideration of their consequences for staying in
business, have yet to be considered. This section
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aims to remedy this deficiency by giving more
formal expression to the relationship between the
complex of actions an entrepreneur may take in a
new small business and its probability of staying
in business over a period of three years. The data
on actions open to the entrepreneur relate to
1994-95, and were acquired in the first year of the
study. The data on survival relate to the period
1996-97, the third year of the study.

For estimation purposes, a probit model is used,
of theform | = X3, where | isan index of survival,
equal to unity if the firm stays in business and to
zero if the firm goes out of business. Statistically,
the set of actions which entrepreneurs may take,
X, is a set of control variables, and B a set of
estimated parameters. Estimation is by maximum
likelihood and was performed using Shazam
software. For the estimation method, which makes
use of the Newton-Raphson iterative method, see
Greene (1993, pp. 643-647). The coding used in
the Shazam routine is due to John Cragg. For a
tolerance limit of 0.001, convergence usually
occurs in five or so iterations. The estimates are
reported in a form which provides summary
statistics, estimated coefficients, asymptotic t-
ratios and weighted aggregate elasticities. For the
computation of weighted elasticities, see Hencher
and Johnson (1981, pp. 59-63). The latter, rather
than the estimated coefficients, or even elasticities
at the mean, give the appropriate measure of the
responsiveness of the survival probability to
exogenous variation in any of the control vari-
ables. For example, if the headcount of the
workforce (Employ) had a significant positive
effect on the probability of survival of small
business over athree year period, and the associ-
ated weighted aggregate elasticity were +0.2, this
would mean that a 10% increase in headcount,
ceteris paribus, would increase the survival prob-
ability by 2%.

Table Il reports on a probit model for a wide
set of control variables, thirty-one in number,
including those concerned with financial structure,
wages and employment, markets, motivation,
business form and innovation. The overall fit of
the probit is satisfactory, as judged by the Cragg-
Uhler R? of 0.51, which is high for cross section
models of this sort. A likelihood ratio test of the
null hypothesis that all the elements of the (3
vector are zero produces a test statistic of 54.8,

TABLE 11
Probit for full set of control variables
Variable Coefficient t-Ratio Weighted
elasticity
Bankloan -1.119 —2.301** —0.946.10
Inbus 0.330.10* 1.821* 0.133
Ptft -0.816.10* -0.307 -0.186.107
InvolveA -2.033 —3.031*** -0.135
InvolveB 0.150 0.137 0.948.10°
InvolveE -1.229 —2.007** —0.658.107*
InvolveF -1.431 —2.580*** -0.115
Smlprof 1.236 1.999** 0.233
Employ 0.170 1.084 0.194
Ftime -0.291 -1.561" -0.181
Wages -0.220.10* —2.44T*** -0.137
Busplan -0.843 -1.148 -0.175
Debt 0.562 1.224 0.572.10"
Owncash 0.190.10* 0.911 0.318.10*
Prodgrp 0.249.107* 0.435 0.213.10*
Product 0.130.10° 0.723.10* 0.146.107
Impact 0.870.107 0.877 0.299.10*
MainaimA 0.250.107* 0.490.107* 0.111.107
MainaimG 5.481 0.217 0.723.10°
Secschl 0.160 0.885 0.166
Hrswk 0.658.107 0.559 0.818.10™*
Colluni 0.287 0.688 0.453.10*
TimProd 0.499.107 0.715 0.496.10*
TimMan 0.140.10* 0.817 0.411.10*
LegbusA -1.011 -1.5969* -0.736.107"
LegbusB -0.901 —-1.490* -0.520.10t
LegbusC -0.901 -1.237 -0.381.107
Procinn -0.182 —-0.950 —-0.55840.107*
Prodinn -0.377 —1.869* —0.849.10
NewtechA -2.702 —2.042%* -0.340
NewtechD —2.956 —2.141** -0.257
Constant 3.737 1.751* 0.824

Likelihood Ratio test:
X2 = 25.7 > x3,,1(10) = 23.2

Cragg-Uhler R? = 0.510; Binomial estimate = 0.790;
Sample size (n) = 138; Percent of correct predictions = 82%;
Critical t-values: ty,q = 1.289+; tos = 1.658*;

tooos = 1.980%*; 15010 = 2.358***

which exceeds the x30,(31) critical value of 50.9,
thus rejecting the null hypothesis. It is therefore
appropriate to proceed to discuss the estimated
coefficients.

A number of the variables in X have been
examined in an earlier consideration, Reid (1997),
of how attributes of the sample of small firms have
varied over a three year time period. Of note in
the estimates reported in Table Il are the fol-
lowing. A bank loan (Bankloan) has had a
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significant negative effect upon the probability of
survival. This is a result which Storey’s (1994)
notable analysis of new firm growth and bank
financing was unable to derive from such data as
were at his disposal. The reasons for this new
result appear to be that, on the one hand, a bank
loan requires debt servicing, which entails both
cost and risk; and on the other hand relatively
inferior projects which fail to attract equity (e.g.
from an informal investor or “business angel”),
because they lack promise as investment proposi-
tions, may end up being financed by a bank loan.
However, the effect, whilst significant, has a
relatively small elasticity (of —0.09). Considering
other financial variables, neither the use of debt
finance (Debt) nor the level of the owner
manager’s personal financial injection into the
business (Owncash) have significant effects upon
survival.

The number of months a firm has been in
business (Inbus) has a positive and significant
effect upon survival [cf. Evans (1987)], and a
relatively high elasticity (0.13). The time a firm
is in business provides a measure of the oppor-
tunity afforded to the entrepreneur for market
place learning [cf. Jovanovic (1982), Frank
(1988)]. The best way to learn about business is
to run a business, and in the process of learning
in this practical fashion, the entrepreneur’s human
capital is enhanced. The mean age of the business
at first interview was 21 months. These features
of the age variable, Inbus, indicate varied experi-
ence of entrepreneurial learning and also help to
estimate the coefficient of this variable with some
precision.

The ratio of part-time to full-time workers
(PtFt) is measured as (Ptime + 1) + (Ftime +1)
where Ptime and Ftime refer to numbers of part-
time and full-time workers, respectively. Thisratio
apparently has an insignificant effect upon
survival probability. This variable is a measure of
the casualisation of the small business work force;
the larger it is, the more predominantly is the
workforce of a part-time form, with a smaller body
of “core” full-time workers. Longer-term evidence
[cf. Reid (1996)] suggests casualisation of the
workforce raises the probability of survival,
through lowering unit labour costs? and increasing
task flexibility within the enterprise. However,
over the relatively short period considered here,

the PtFt variable does not pick up this effect,
though further evidence, reported upon below,
suggests the structure of the workforce already has
at least some bearing on survival probability, even
at the early stage of the young firm’s life cycle.

Three widely mentioned reasons for getting
involved in running a small business — to provide
an alternative to unemployment (InvolveA); to be
one’'s own boss (InvolveE); and to satisfy the need
for achievement (InvolveF) — are considered, and
all have significant negative effects upon the
probability of survival. Using a broader based
measure of performance than mere survival, Reid
and Smith (1996) show that only the most eco-
nomically driven reasons for business involvement
tend to convert into good performance. However,
if they are vaguely specified (e.g. “to get rich”,
as for InvolveB) they tend to have no bearing on
survival [Cf. Results in Table IV of Reid and
Smith (1996)]. Note the coefficient of this variable
isinsignificant in Table I1.

Aims of the business can be important for per-
formance, but are not of measurable importance
here for mere survival. MainaimA (survival) and
MainaimG (high rate of return) have insignificant
coefficients. From evidence elsewhere [cf. Reid
and Smith (1996)], aiming to make a high rate of
return certainly fosters small business perfor-
mance, measured by weighting profitability, pro-
ductivity and growth. But here it does not seem
to influence brute survival. Even running a firm
with the limited aim of survival in mind
(MainaimA) does not prove effective. As is
common in the early stages of the small firm'slife
cycle, entrepreneurs are still learning what best
to do for their businesses.

If they are willing to sacrifice some short-run
profit to promote growth (Smlprof), this has a
positive and significant effect upon survival, and
also ahigh elasticity (0.23). In commenting further
on this variable, we observe that if an entrepre-
neur seeks only short-run profit and then an early
exit, her business will by design be short-lived.
But beyond this, the avoidance of a short-run view
(e.g. looking relatively far ahead in terms of
business planning) has been shown to enhance
business performance [See the Impact variable in
Table IV of Reid and Smith (1996)]. Here,
however, it has no measurable effect on mere
survival, as the coefficient on the Impact variable
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isinsignificant, this being a measure of how many
months ahead an entrepreneur looks when
evaluating the impact of her decisions. Merely
having formulated a business plan (Busplan) does
not promote survival, emphasising that a formu-
laic approach to business planning is ineffectual
as compared to a strategic approach.

Earlier work (Reid, Jacobsen and Anderson,
1993) has suggested that the wage hill is often a
principal “cost driver”® of small firms, and that
tight control of the wage bill is a prerequisite to
survival, and indeed, more broadly, to perfor-
mance. In the probit of Table II, the variable
Wages measures the percentage of total costs that
are attributable to wages, salaries and directors
remuneration. We have seen earlier that the
average for this variable is 25%, with the figure
being below a quarter for survivors and
approaching a third for non-survivors. Not sur-
prisingly, the coefficient on Wages is negative and
highly statistically significant. A 10% reduction in
the proportion of costs allocated to labour will
raise the survival probability by nearly 1'/,%. The
related variables, headcount employment*
(Employg) and full-time employment (Ftime) are
of marginal significance in this “encompassing”
probit probably because of some collinearity with
the Wages variable. However, their interpretation
isimportant, and more detailed consideration will
be given to them in Section 4 below when
reporting upon a more parsimonious probit
equation (cf. Table Il below).

Previous work (Reid, 1991) with older firms
has shown that especially the number of product
groups (Prodgrp) and even the number of products
(Product) produced by the small firm have a
bearing on survival. The product range enables a
small firm to exploit economies of scope and to
attenuate risk by adopting a portfolio balance
approach to product placement across different
market segments [cf. Ungern-Sternberg (1990)].
However, here these variables have coefficients
which are insignificant, suggesting that such
considerations are unimportant with our very
young small firms. They may be too busy trying
to find and exploit nichesin the first place, before
even coming to consider finer matters like risk
spreading.

Human capital aspects are thought to be
important in any productive process, of which

running asmall entrepreneurial firmis an example
[cf. Bates (1990); Townroe and Mallalieu (1993)].
However, two of the human capital variables,
years of secondary schooling (School) and having
done a college or university degree (College),
prove to be insignificant determinants of survival.
The marketplace experience, and the learning it
implies over time, appear to be more important
than academic credentials for survival through the
early stages after business inception.

Other aspects of the production function of a
small firm are inputs like hours of effort, and
hours devoted to various tasks [cf. Oi (1983)]. In
fact, both hours per week spent in the business
(Hrswk) and the proportion of effort allocated to
production (TimProd) or management (TimMan)
have insignificant effects upon the probability of
survival. Our evidence elsewhere [Reid (1997)]
is that of the various allocations of effort by the
owner-manager, only time spent planning has a
significant positive effect upon survival.

Although a more detailed analysis of business
structure, for example based on transactions costs
consideration, suggests certain business types have
superior properties to others, both in terms of
survival, and of more general measures of perfor-
mance (e.g. profitability, growth), the basic legal
structure of a small firm appears unimportant for
survival, at least in the short term.® Thus, the
coefficients are all insignificant for the variables
for the business forms of: sole proprietorship
working from home (LegBusA); sole proprietor-
ship working from business premises (LegBusB);
and partnership (LegBusC).

An important characteristic of SMEs is their
capacity to be innovative [cf. Acs and Audretsch
(1993)]. However, for the micro-firms under
examination here, once the innovation of launch
itself had passed, process innovation (Proclnn)
had an insignificant effect on survival, and indeed
the consequence of product innovation (Prodinn)
was generally to lower survival probability, pre-
sumably because of premature introduction of new
products. Either not using new technology at all
(NewTechA) or even perceiving one's capability to
implement new technology to be good
(NewTechD) had significant and negative effects
upon new business survival. Indeed, the elastici-
ties of these last two control variables were the
highest of the set, at —0.34 and —0.26 respectively.
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However, the results may be indicating that the
performance of small firmsthat innovate early are
more variable than those that do not. As a conse-
gquence, from the pool of early innovators there
may be a higher exit rate. The ex ante profit on
early innovation may even be positive. Further
hypotheses should be explored in this area, but this
would require use of data on profits. Very often,
the launch of the firm is itself the major techno-
logical leap, either in terms of production or of
organisation. There is evidence that it is not just
specific technological advances that are important
for survival and performance, but rather the
assemblage of collective new technical capabili-
ties [cf. Smith (1997)]. For example, in the use of
new information technology (IT) it isnot so much
whether or not you use a fax, phone, or PC on an
individual basis, but rather whether you use
clusters of fax, phone and PC together. These
clusters effectively coordinate IT functions, and
positively influence performance and survival.

4. A parsimonious model of survival

We turn now from the encompassing model of
Table Il to a more parsimonious model in Table
[11. The reported Cragg-Uhler R? of 0.25 is satis-
factory, and alikelihood ratio test that all elements
of the B vector are zero rejects this hypothesis at
the 1% level. This model has advantage over that
of Table Il interms of both economy, in a method-
ological sense, and of better displaying how
employment structure influences survival.

We note, first of all, that the signs and signifi-
cance of the coefficients of the variables
Bankloan, Inbus and Involve (A, E, F) are as
before, and the interpretations above are sustained.
The stability of the behaviour of these variables
between both sets of estimates is also a measure
of the robustness of the empirical regularities they
represent. The benefits to survival of sacrificing
some short term profit for growth (SmiProf) are
again indicated.

This parsimonious model now displays more
sharply what is happening in the area of employ-
ment within the small firm. Larger small firms,
as measured by headcount (Employ), have superior
survival prospects to smaller firms, and the asso-
ciated elasticity is relatively large (0.28). Thus, a
10% increase in headcount will raise survival

TABLE Il1
Parsimonious probit for subset of control variables
Variable Coefficient t-Ratio Weighted
elasticity
Bankloan -0.638 —2.168** -0.736.107*
Inbus 0.198.10* 1.868* 0.105
Ptft -0.353.10* -0.186 -0.107.107*
InvolveA -1.184 —2.930%** -0.109
InvolveE -0.957 —2.365%** -0.682.10*
InvolveF -0.907 —2.372*** -0.886.10"
Smlprof 0.839 1.947* 0.221
Employ 0.200 1.938* 0.283
Ftime -0.235 —1.956* -0.175
Wages -0.102.10* -1.907* -0.820.107*
Constant 0.635 1.144 0.192

Likelihood Ratio test:
X2 = 25.7 > x3,0,(10) = 23.2

Cragg-Uhler R? = 0.250; Binomial Estimate = 0.788
Sample size (n) = 146; Percent of correct predictions = 77%
Critical t-values: tq,, = 1.289%, t;5 = 1.658*,

tooas = 1.980%*, tgoy0 = 2.358***

probability by nearly 3%. However, the composi-
tion of the headcount is important. Particularly in
the larger small firms, where they are the typical
employee type, full-time employees (Ftime),
sometimes called the “core employment” of the
business, can create pressure on the wage bill.
Indeed, as before, the Wages variable, which
represents the proportion of costs accounted for by
wage and salary payments, has a coefficient which
is highly significant and negative. That the number
of full-time employees is strongly negatively
associated with survival (Ftime) should therefore
come as no surprise. The elasticity is relatively
large, and suggests a 10% shedding of full-time
employees would raise the probability of survival
over three years by nearly 2%. Though this in
itself does not prove that casualisation of the work
force, even in this early stage of the life cycle®
enhances survival, as once again the coefficient of
the PtFt variable (the ratio of part-time to full-time
workers) is insignificant, it hints at such a possi-
bility. This possibility is further strengthened by
the already known fact that as more senior, skilled
personnel are deployed within the nascent business
early on, the better are its survival prospects [cf.
Atkinson and Meager (1994)]. This suggests that
most modification of employment structure to
promote survival will occur further down the
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hierarchy of the small firm. Employment structure
within the firm can be characterised as follows.
Suppose w; is the wage rate at the i’th hierarchical
level; and |; is the headcount at this level. Then
total headcount is L =  |; and the wage hill is
W =3 wil,. If employees can be moved between
hierarchical levels, the question to be posed is:
Can headcount (L) rise at the same time as the
wage hill (W) falls?

To approach this point by illustration, consider
average figures for both wages and salaries and
employment, at different hierarchical levels within
the firm. These figures are based on Reid (19973,
Table VII). Average employment levels from the
top down are: 1.9, 1.8, 3.3 and 2.0. The levels can
be thought of as: owner-managers, senior full-
timers, junior full-timers and casual or part-time
workers. The evidence is that the last category of
worker provides an effort which is a considerable
proportion (certainly much greater than 50%) of
the effort of full-timers. This is reflected in
remuneration. If the bottom level of worker has a
remuneration which is standardised at unity (1),
then the remunerations as you go up the hierar-
chical level are, on average, 1.4, 2.1 and 3.6
[the data source is again Reid (1997a, Table VI11)].
This average firm has a headcount (Employ) of
(1.9 + 1.8 + 3.3 + 2.0) =9 and a wage bill of
(19%x3.6) +(1.8x21)+(3.3x14)+(2.0x 1.1)
= 17.44. At the top level of the hierarchy are the
owner-managers, who are effectively fixed, and
presumably earning what isjust sufficient to retain
them in the entrepreneurial role.

Suppose they restructure employment to control
the wage bill, casualising all junior employees and
one senior employee, and hiring a further casual
employee to boost labour effort. Then the average
headcount becomes (1.9 + 0.8 + 0.0 + 7.3) = 10.0
which has gone up, but the wage bill becomes
(1.9 x 3.6) + (0.8 x 2.1) + (7.3 x 1.1) = 16.55
which has gone down. These figures are illustra-
tive, but certainly they make a point: casualising
the work force can powerfully control the wage
bill without reducing employment in terms of
headcount. Indeed, it is true that surviving firms
have higher levels of employment at the bottom
level of the hierarchy than non-surviving firms.
Further, the numerical example presented illus-
trates how the headcount can even rise, and yet the
wage bill fall, by selective restructuring of the

composition of employment within the small firm.
It may be that re-structuring of the work force
more readily allocates workers according to
marginal productivity. That is, at inception,
workers may not be optimally allocated; for
example, because their productivity levels have
not yet been observed. However, in the early phase
of the life cycle, such evidence emerges, and the
profit maximising allocation is then better
approached.

These findings are consistent with large sample
findings elsewhere, suggesting an increase in
part-time employment as a proportion of total
employment, especially in the small firm sector.
The global observation that there is more rapid job
creation amongst small firms, based on head-
counts, may in part reflect an increase in part-time
employment. This appears to be associated with
an increased wage gap between large and small
firms, see the study of Picot and Dupuy (1998),
which explores these effects in detail for the
Canadian economy.

Finally, one needs to compare the probit models
of Table Il and Table Ill from a statistical point
of view. Although the first model, in Table II, is
of interest in many of its features, alarge number
of its coefficients are not significantly different
from zero. A likelihood ratio test of the extra
restrictions imposed in the second model produces
a x? statistic of 34.158, which is less than the
critical value of x3.,(21) = 37.57, so we just
accept the hypothesis that the restrictions imposed
by the second model are valid at the 1% level, and
thus the parsimonious probit of Table Il is the
preferred specification. This model has 77% of
predictions correct, which is somewhat less than
the 82% of the first model, but acceptable, given
its relative simplicity, as an explanation of the
survival probability of small firms.’

An additional matter which needs to be con-
sidered concerns possible effects on the model of
industrial sector. Table IV presents results for the
parsimonious model, with the addition of dummy
variables for nine industrial sectors. The model is
of marginal significance overall at the 1% level
in terms of alikelihood ratio test of the model with
a constant term only, against the model with all
variables, including sectoral dummies. Thus, the
dummy variables appear to add little to the statis-
tical picture. More precisely, if alikelihood ratio
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TABLE IV
Parsimonious probit with sectoral dummies
Variable Coefficient t-Ratio Weighted
elasticity

Bankloan -0.658 —2.079** -0.704.107*
Inbus 0.245.10* 1.925* 0.120

Ptft 0.230.10™* 0.102 0.631.10°
InvolveA -1.250 —2.805%** -0.103
InvolveE -1.106 —2.395%** -0.658.10*
InvolveF -1.080 —2.643*** -0.102
Smlprof 1.096 2.247** 0.263
Employ 0.208 1.815* 0.271
Ftime -0.244 —1.855* -0.167
Wages -0.731.107? -1.142 -0.533.10*
SICO -0.247 -0.253 -0.175.10°
SIC1 -1.435 —1.755* -0.157.107*
SIC2 4.670 0.187.107 0.410.10°
SIC3 -0.514 -0.804 -0.106.10*
Slez! -0.763 —1.585" -0.548.107*
SIC5 0.287.10°° 0.488.10°° 0.883.10°°
SIC6 —-0.345 -0.711 -0.169.10*
SIC7 5.898 0.187.107 0.323.10°°
SIC8 —-0.552 -1.061 -0.269.107*
Constant 0.684 1.057 0.190

Likelihood Ratio test:
X? = 35.84 = x23,(10) = 36.2

Cragg-Uhler R? = 0.339; Binomial Estimate = 0.786
Sample size (n) = 145; Percent of correct predictions = 81%
Critical t-values: tq,, = 1.289%, t; 5 = 1.658*,

tooas = 1.980%*, tgop0 = 2.358***

test of the model of Table Il against the model
of Table IV is performed, a test statistic of just
10.66 isobtained , which is considerably less than
the X3,,.(9) value of 21.7. The model of Table IlI
istherefore much preferred using this test method-
ology. Turning now to individual SIC dummies,
it will be observed that not oneis significant at the
1% level. Although there are marginally signifi-
cant effects for sector 1 (Heavy Manufactures:
metals, minerals, chemicals etc.) and sector 4
(Light manufactures: food, textiles, footwear,
furniture etc.), these effects are not robust under
alternative specifications, when non-significance
is usually observed. Further, the effect of sectoral
dummies in this model is slight, as judged by the
low absolute values of the weighted elasticities,
which are typically smaller by a factor of ten or
more than the weighted elasticities for the other
included variables. It is therefore concluded that
sectoral effects upon staying in business are slight.

5. Conclusion

This paper starts from a view of the new small
firm that emphasises the wide variety of actions
open to the entrepreneur (e.g. in terms of
financing, business strategy, organisation etc.), cf.
Rispas (1998). Thisisin contrast to the traditional
view, which emphasi ses mere control of output by
a passive manager. The proposed approach was
used to construct and test a model showing how
entrepreneurial actions affected the probability of
new small firms remaining in business over athree
year time horizon. The data used were based on a
fieldwork study of new business starts in Scotland
for the period 1994-97.

Using a probit model to estimate the effects of
entrepreneurial actions on new small business
survival, it was found that many actions do indeed
influence future business viability. It was also
found that certain actions and situations did not
favourably influence business viability, even
though there might be a prima facie case that they
should (e.g. innovation, sector). These cases are
worthy of attention first. Thus, it was found that
especially product and, in some measure, process
innovation soon after business birth have negative
consequences for staying in business. It is known
that small firms are often “early adopters” of
product innovations, see Karlsson and Olsson
(1998), which may suggest that adoption is best
done at inception itself, rather than shortly after-
wards. It is also possible that early innovators have
a higher performance variability, with better per-
formance on average, but relatively higher exit
rates.

Turning now to industrial sector, an emerging
trend in small firms economic policy is towards
an explicitly sectoral view. Thisis no doubt partly
the result of more successful sectorally based
small business lobby groups e.g. those operating
through trade associations. However, if the entre-
preneur is a profit seeking businessman, rather
than an artisan, and is not therefore wedded to one
sector, and key factors like finance capital and
unskilled labour are mobile across sectors, one
would not expect sectoral effects to be significant.
It must also be borne in mind that even very small
firms can, and frequently do, produce products
across several industrial sectors.® Despite the
policy penchant for a sector specific view, it
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should therefore come as no surprise that the
econometric evidence did not support the view
that sectoral effects were important.

The literature on financial structure of small
competitive firms suggests that even if debt
finance is useful for launching a business, and
might fuel the initial growth burst after inception,
it is generally desirable to retire debt as the firm’s
position is consolidated, cf. Hilten et al. (1993).
It is aso known that for firms which are three or
more years old, high gearing (i.e. high debt in
relation to equity) tends to reduce the chances of
staying in business, partly because debt is costly
in itself, but also because uncertainty about
interest ratesincreasesrisk cf. Reid (1993). These
insights are reflected in the econometric evidence
which indicated that a bank loan or overdraft in
the previous year typically reduced the probability
of survival.

Whilst economists have sometimes been
reluctant to use attitudinal variables in their
empirical work, an emerging literature, like that
of Rispas (1998) in the small firms area, suggests
they can play an important role. Here, this was
indeed the case and it was found that “life-style”
based attitudes to running a business (e.g. control-
driven motives) were inimical to survival. On the
other hand, a willingness to sacrifice profit for
growth (arguably a willingness to subordinate
short-run profit seeking to long-run profit seeking)
was significantly linked to staying in business.

Finally, it was suggested that the organisational
structure of the small firm was important.
Casualising the work force can sharpen incentives
across hierarchical levels, and offers opportunities
for controlling, and even lowering, the wage hill.
Whilst the headcount of total employment,
Employ, was found to have the strongest positive
consequences for survival, with a 10% increase
in headcount raising survival probability by 3%,
it was also found that a 10% decrease in full-time
employees raised the survival probability by
nearly 2%. Given that the members of the firm
who typically have highest human capital, and
enjoy the greatest remuneration, the entrepreneurs,
are effectively fixed specialised factors of pro-
duction, these findings suggest that a casualisation
of the work force within these new small firms
helps them to stay in business. This may reflect
the better approximation to the marginal produc-

tivity conditions necessary for profit maximisation
achieved by small firms after inception, having
started with an initial workforce of relatively
unknown productivity. This process essentially
involves broadening the base of the employment
pyramid, especially at the bottom, where non-core
labour is employed.

Thus, it is felt that this attention to a more
realistic view of the complex actions that an
entrepreneur may take in a small firm has been
rewarding in producing insights that are both
theoretically compelling, and empirically well
founded.
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! Guinevere 1,652.

2 In a variety of forms: lower wages, lower pension and
insurance costs, lower costs of hiring and firing etc.

3 A term due to Porter (1985) meaning a grouping of costs
which dominate cost trends.

4 Headcount of all in business, managers, directors, full-time,
part-time workers and trainees.

® In the longer term, this is unlikely to be true. Both theo-
retical and empirical analysis suggest the organisational form
of afirm has a significant bearing on growth and profitability
[cf. Reid (1997); Dobson and Gerrard (1989); Atkinson and
Meager (1994)]. Further, the work of Storey (1994) suggests
that limited companies are more likely to acquire debt, and to
start up with more employees, than sole proprietorships.

6 Though this may well be so in the late stage [cf. Reid
(1996)] for mature firms — in this case on average 14 years
old.

7 The parsimonious model predicts survival in 82% of cases
which did survive and 34% of failures. The encompassing
model had corresponding figures of 87% and 50%. The latter
is therefore a better predictor of failure than the former.
However, as our focus is on factors determining success, the
parsimonious model seems to perform comparatively well.

8 When this occurs, the relevant sector used for labelling the
firm is that in which most sales are generated by a product

group.
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Appendix

Variable name Definition

Bankloan =1 firm has used bank loan or overdraft in previous year, = 0 otherwise
Busplan =1 firm has a business plan, = 0 otherwise
College = 1 respondent went to college or university, = 0 otherwise
Debt =1 firm has debt, = 0 otherwise
Employ total headcount (directors + managers + full-time and part-time employees + trainees)
Ftime no. of full-time employees
Hrswk no. of hours a week spent by the owner-manager in the business
Impact planning horizon of the firm (months)
Inbus time since business inception at first interview (months)
InvolveA = 1 respondent became involved in the business as an alternative to unemployment, = 0 otherwise
InvolveB = 1 respondent became involved in the business “to get rich”, = 0 otherwise
InvolveE = 1 respondent became involved in the business to be own boss, = 0 otherwise
InvolveF = 1 respondent became involved in the business to satisfy the need for achievement, = 0 otherwise
LegbusA =1 firm is sole trader (operating from home), = 0 otherwise
LegbusB = 1firm is sole trader (operating from business premises), = 0 otherwise
LegbusC =1 firm is partnership, = 0 otherwise
MainaimA =1 main aim of business is survival, = 0 otherwise
MainaimG =1 main aim of business is high rate of return, = O otherwise
NewtechA =1 firm has not used new production technologies, = 0 otherwise
NewtechD =1 firm has generally been successful in implementing new production technologies, = 0 otherwise
Owncash cash injection by owner-manager at business inception (£)
Proclnn level of process innovation undertaken by firm (= 0 none, = 1 alittle, = 2 alot)
Prodgrp number of product groups or categories firm offers
Prodinn number of new products introduced by firm (= 0 none, = 1 “1-5", = 2 “6-10", = 3 “11-20",
= 4 “more than twenty”)
Product number of products firm offers
PtFt = (part-time employees + 1) + (full-time employees + 1)
School time respondent spent at secondary school (years)
Smiprof = 1 respondent is willing to accept smaller profits for a while to facilitate growth, = 0 otherwise
TimMan percentage of respondent’s time spent on management
TimProd percentage of respondent’s time spent on production
Wages percentage of total costs attributable to wages, salaries and directors’ remuneration
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