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Abstract

This paper uses a survey of new businesses and focuses on the effect of liquidity constraints on firm growth and survival. We also consider a wide range of human capital, strategy and industrial variables. The empirical framework adopted allows for sample censoring arising from firm exit. Our results suggest that being financially constrained at the start-up does not have any significant impact on firm growth, but affects negatively its survival.
1. Introduction

Which factors are important for helping new firms to grow conditional on surviving? In this context, existing literature has mainly focused on the examination of the validity of Gibrat’s Law, which states that firm’s rate of growth is independent of firm size, and the association between firm age and firm dynamics. This literature has well established that firm size and age have a negative effect on firm growth (see Evans, 1987). Apart from this, central to all discussions of entrepreneurship within the rational choice perspective is access to capital. Theoretically, new firms present a problem of asymmetric information for banks and other financiers which may result in credit rationing (Stiglitz and Weiss, 1981). Evans and Jovanovic (1989) suggest that entrepreneurs with high ability are very likely to be constrained by capital. Other literature has articulated a ‘bootstrap approach’ which suggests that highly ‘promising ventures’ also operate under capital constraints (Bhide, 2000). So do liquidity constraints in the first year of trading matter for the subsequent growth of a firm and its survival? 


This paper uses a dataset constructed from responses to a survey of new businesses. The dataset covers 622 new firm starts in three English counties between 1990 and 2001. Building on the previous literature, we first examine whether or not the expected association between growth, size and age is applicable to our dataset. Our analysis then proceeds by focusing on the effect of liquidity constraints in the first year of trading on subsequent firm growth and survival.  We have also considered a wide range of human capital, strategy and industrial variables which have been suggested that they influence entrepreneurial failure by the economic and managerial literature. The empirical framework adopted allows us to control for sample censoring arising from firm exit. The paper finds several interesting findings: first, we found that firm growth decreases with firm size and age. An inverse relationship was found for firm survival. Second, a strong negative association between firm growth and founder who was previously unemployed was found. Third, we find a significant positive sign for limited company for both firm growth and survival. Fourth, being financially constrained at the start-up or having competitive advantage in low prices does not have any significant impact on firm growth, but affects negatively its survival. Finally, industry was also found to affect survival. 


The paper proceeds as follows: Section 2 discusses the literature review and presents the hypotheses derivation. Section 3 presents methodology applied to investigate growth in new firms.  Section 4 describes the data used; it discusses the data’s collection and characteristics.  Sections 5 presents, discusses and analyses the results.  Section 6 draws the paper to an end with a brief summary and the main conclusions.

2.  Background 

Blanchflower et al. (2001) use data from the 1997-1998 International Social Survey Programme to find that far more wish to be self employed than actually are. Their conjecture is that a lack of capital holds back potential entrepreneurs. Capital markets therefore, seem imperfect.  This does not mean they are irrational. Stiglitz & Weiss (1981) offer an asymmetric information framework to show that, acting rationally, banks limit the number of loans, not the total value.  Despite the existence of several sources of finance, research supports a credit rationing model.  Lindh & Ohlsson (1996) find a significant, non-endogenous, positive impact of windfall gains (lottery winnings and inheritances) on the probability of being self-employed. However, human capital controls are very weak so it could be the lottery dummy proxies for low human capital.  Using inheritances and gifts, Blanchflower and Oswald (1998) adopt a similar approach to find an effect of equivalent magnitude and sign.  Both papers indicate the presence of liquidity constraints, ceteris paribus. Blanchflower and Oswald’s results also show lottery windfalls do not proxy for low human capital. 

 Black et al. (1996) reveal that for 85% of UK business loans the collateral value exceeds the loan value. Supporting evidence gives the appearance of credit rationing, where collateral requirements price agents out and, rather than becoming self-employed, they choose to remain employed.  Their results suggest a 10% increase in the value of housing equity would increase new VAT registrations by 5-6% each year, consistent with the liquidity constraint hypothesis.  In Evans & Jovanovic (1989) probit estimates with net family assets (for an all male survey) generate the same qualitative results. Thus, most entrepreneurs face binding constraints but the effect of this is to deter entry into self-employment.  

As well as those who are turned down, Kon and Storey (2003) argue that there are a group of discouraged borrowers. Discouraged borrowers are those who do not approach the banks for lending because they believe that the likelihood of receiving funding is low and does not warrant the costs involved in applications. Fraser (2004) estimates that 4% of UK businesses are discouraged borrowers at any one time. 

H1; Those who are discouraged borrowers are more likely to be liquidity constrained. 

There is a particular difficulty for new firms. Brito and Mello (1995) suggest that learning by outside financiers is critically important in determining growth, as the firm gains a track record then bankers learn about the firm and can lend more comfortably. The new firm, with no track record is a more uncertain proposition for an outside financier. 

H2; the youngest firms were more likely to be liquidity constrained.  

It may also be that liquidity constraints at start-up reduce the probability of survival. Saridakis et al (2007) found that firms which reported being financially constrained at start up have less chances of survival. The authors suggested that the negative and significant coefficient of the financially constrained at start-up variable suggests there is a permanent impact on the firm from the experience of the early years, which is consistent with the organizational ecology perspective.

Does the experience of the first year matter subsequently? The theory of organizational ecology emphatically answers yes to this question as Carroll and Hannan (2000) say: …the social and economic conditions at the time of an organization’s founding have a lasting influence upon its structure and operation – sometimes spanning decades of existence’ (2000: 6). Baron, Hannan and Burton (2001) suggest that there are blueprints that new firm founders use at start-up. What was interesting from our point of view was that changes to these blueprints were costly for the firms in terms of performance. Often this has been couched in terms of survival where change resulted in an increased risk of mortality. 

H3: Being liquidity constrained has a significant and negative effect on firm survival.

Accepting this as the case, how do constraints affect firm growth?  In one paper, Carpenter and Petersen (2002) indicate growth is affected by finance.  They present a very plausible model where, in the presence of credit-rationing and collateral requirements, if a firm’s finance constraint is binding an extra dollar of investment increases the asset value by more than one dollar.  Their regressions of asset growth on internal finance estimate a coefficient in excess of one. The marginal returns to investment are positive and so the authors conclude that for most small firms, growth is constrained by a lack of internal finance.  More generally, it indicates undercapitalisation due to liquidity constraints generated by capital market conditions and a lack of internal funds.  Their results also show a weaker growth-internal finance relationship for firms that use share capital, implying a relaxation of the internal finance constraint.  Similarly, Becchetti and Trovato (2002) found that being turned down for finance, or rationed, had a negative impact on growth rates. Although the negative coefficient for being rationed may indicate low ability and hence rational lending, Becchetti and Trovato (2002) interpret these as an indication of liquidity constraints seriously affecting growth. Brito and Mello (1995) argued that young liquidity constrained firms were at a competitive disadvantage with lower earnings and therefore, less to reinvest; so they struggle to fully capitalise or are undercapitalised and less competitive, leading to suboptimal output and profits. By implication, initial constraints have a persistent, stifling effect on growth, albeit one that decays over time. Holtz-Eakin et al (1994) analysed ‘growth’ by estimating the impact of wealth measures on entrepreneurial earnings in one year.  They estimate a $150,000 inheritance (in 1982 or 1983) increased 1985 earnings by nearly 20%.  Their growth measure is a snapshot measure of a level of income and gives no indication of change over time; however, it shows a persistent effect; suggesting constrained firms under-perform.  

H4: Being liquidity constrained has a significant and negative effect on firm growth.

On the other hand, Bhide (2000) studied INC 500 firms –the fastest growing 500 firms in the US. In his view promising start-ups as he called them were often cash strapped at the outset, ‘meager funding forces entrepreneurs to conduct low-cost experiments that help resolve market and technological uncertainties and prepare the ground for subsequent large-scale investment’ (2000: 357). Cash-strapped entrepreneurs used their ingenuity to overcome their constraints and build their businesses. Getting over the liquidity constraints just showed their entrepreneurial ability. Bhide (2000) argued that the personal computing revolution was preceded by a large number of low cost ‘bootstrapped’ entrepreneurs in the 1970s leading to high level of investment in the 1980s. Although, Bhide concedes that some new firms like bio-tech firms may need high levels of investment, overall we might expect that liquidity constrained firms were as likely to grow as any other. 

Moreover, Mustar et al, 2006 point out that it is not so much the absolute resources but the relation between the availability of resources and whether they are sufficient for the business model and strategy for which they will be used. 

However, as Fraser (2004) points out when examining rejection rates for new firms. The samples that only contain survivors may not tell us the whole picture. It might be, therefore that growth is similar whether one is liquidity constrained or not, but that the likelihood of survival is lower for those who suffered liquidity constraints in the first year. 

3. 
Statistical Framework

We have identified one question which captures firm’s liquidity constraint at start up in the 2001 Firm Survey. The responders are asked to score this problem on a scale of severity where one four point index was constructed. Self-reported data has been extensively used in the literature and has a good record, see for example Bennett and Robson, 2003 for its use in impacts of  business advice, although see Fraser, Greene and Mole (2007) for its accuracy compared with archival data. In this particular case self-reported liquidity constraints mean that the measure is relative to the resources needed to pursue the new venture. The index is defined as follows:  
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We initially conduct ordered probit analysis in order to explore to some extent the determinants of the liquidity constraint index:
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represent a latent variable denoting the unobserved propensity of a firm i to achieve a certain level of financial liquidity. 
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. However, the 2001 Firm Survey provides information of the characteristics of the current entrepreneur. To surmount this problem we have restricted our sample to non ownership-management change from the first date of operation till the survey date.

[image: image6.wmf]b

 is the parameters to be estimated and 
[image: image7.wmf]i

v

 is a random error term.


Then we turn our interest to examine the effect of liquidity constraints and other factors on firms’ growth and survival. The growth measure is defined as
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where E is employment size (regular employees+ temporary and daily employees) and
[image: image9.wmf]2001

2004

-

=

d

 . 

In this case, 
[image: image10.wmf]i

g

 is only observed if firm i is observed both in 2000 and 2004. We express this status as
[image: image11.wmf]1

=

i

s

. A firm, however, may exit and disappear during the observation period. If firm i fails then
[image: image12.wmf]0

=

i

s

. Based on Yasuda (2005) and Evans (1987) we use sample selection model to describe our estimation framework.  The regression and selection equations are: 

                                             
[image: image13.wmf]i

i

i

u

x

g

,

1

2001

,

2004

,

+

¢

=

b

          if 
[image: image14.wmf]0

*

>

i

s

                                      (4)

                                             
[image: image15.wmf]    

observed

not 

2004

,

=

i

g

if 
[image: image16.wmf]0

*

£

i

s


                                             
[image: image17.wmf]i

i

i

u

z

s

,

2

*

+

¢

=

g

                                                               (5)                                                                                                  

                                             
[image: image18.wmf]î

í

ì

>

=

otherwise

0

 

0

s

 

if

1

*

i

i

s


where 
[image: image19.wmf]r

s

=

)

,

(

corr

 

and

 

)

1

,

0

(

~

 

),

,

0

(

~

2

1

2

1

u

u

N

u

N

u

.  To estimate the above model, we use the Heckman’s two-step estimation procedure (Heckman, 1979), which described analytically in Greene (2000).
 

4. Data

The data came from a new firm survey conducted in 2001.  To compile the dataset, researchers compared B.T. telephone directories for 2000 with those for 1995.  The selected firms started within the counties between 1990 and 2001, and were wholly independent, non-retail businesses.  The interviewees were located in Buckinghamshire, Shropshire or Tees Valley and were interviewed in person. These counties are chosen to reflect high, medium and low firm entry rates, rates respectively, according to official statistics for England and Wales which are based upon new registrations for Value Added Tax (see Greene et al., 2004). The response rate of the survey was 73%. The 2001 Firm Survey provides us with useful information regarding founder and firm characteristics, strategies and finances. Generally, the firms are very young with about 70% of the firms being under five years old. Additionally the percentage of the firms above the small classification was tiny. Table 1 in describes the data across the three counties. All firms were tracked by telephone at three further points in time, 2002, 2003 and 2004, and additional information about the number of employees was extracted. 
	Table 1. Age and Size of Firms in 2001 (n=622)

	A) Age in 2001
	Buckinghamshire
	Shropshire
	Tees Valley 

	(in years)
	(%)
	(%)
	(%)

	1-5
	61.59
	67.55
	76.56

	6-10
	34.44
	32.45
	22.5

	10+
	3.97
	0.00
	0.94

	B) Size in 2001
	Buckinghamshire
	Shropshire
	Tees Valley 

	(No. of Employees)
	(%)
	(%)
	(%)

	1-5
	72.19
	69.54
	74.06

	6-10
	19.87
	11.26
	12.50

	10+
	7.95
	19.21
	13.44

	Observations
	151
	151
	320

	Notes: We found that the proportions of age do not differ significantly between Buckinghamshire and Shropshire. In contrast, the proportions of size do not differ between Buckinghamshire and Tees Valley.


5.
Empirical Results

Table 2 shows a probit and an ordered probit model estimates of being liquidity constraint at the start up. The results generally suggest that being liquidity constraint is not well explained by a relative reach number of covariates. However, the results clearly show that being a discouraged borrower increases the likelihood of being liquidity constrained. Therefore we find support for H1. Furthermore, we found that age is negatively associated with being liquidity constraint. That is that new starts lacking the track record are harder for investors to value and therefore are more likely to be liquidity constrained. This supports H2 and is consistent with the view of Britto and Mello (1995). Interestingly the coefficient of legal form and industry dummies were individually and jointly statistically insignificant.  Finally, we found that firms in Tees Valley and Buckinghamshire were less likely than firms in Shropshire to be liquidity constrained at the first year of their operation. The availability of finance in Buckinghamshire is no surprise since house prices are high and provide an asset base to use for borrowing. That fewer firms were liquidity constrained in Teesside is more interesting, following Mustar et al (2006) it may suggest that the question we asked encompassed the issue of not only resources but the use to which they are put. In other words the Teesside ventures ‘cut their cloth according to their means’.  

	Table 2: Probit and Ordered Probit Estimates of being Liquidity Constraint

	Variable
	Probit
	Ordered probit

	
	Coeff.
	Std. err.
	Coeff.
	Std. err.

	Discouraged borrowers (1=yes)
	0.84**
	0.21
	0.75**
	0.19

	Age in 2001 (years)
	-0.01*
	0.01
	-0.01*
	0.01

	Male (1=yes)
	0.16
	0.20
	0.18
	0.19

	Degree (1=yes)
	0.01
	0.19
	0.09
	0.18

	Unemployed before (1=yes)
	0.27
	0.18
	0.24
	0.17

	In business before (1=yes)
	-0.02
	0.16
	0.05
	0.15

	Born in Cleveland (1=yes)
	0.11
	0.17
	0.17
	0.16

	New firms in 2001 (1=yes)
	-0.06
	0.17
	-0.05
	0.16

	Start up employment  (1=if <3)
	0.10
	0.17
	0.14
	0.17

	Pre-start up business plan (1=yes)
	0.01
	0.15
	0.02
	0.15

	High competition (1=yes)
	0.16
	0.15
	0.18
	0.15

	VAT (1=yes)
	0.32
	0.19
	0.23
	0.18

	Tees Valley  (1=yes)
	-0.91**
	0.21
	-0.75**
	0.20

	Buckinghamshire (1=yes)
	-0.51**
	0.20
	-0.44**
	0.19

	Constant
	-0.10
	0.51
	-
	-

	
	
	
	
	

	Legal form 
	2 categories (p=0.77)
	
	2 categories (p=0.88)
	

	Industry
	4 categories (p=0.33)
	
	4 categories (p=0.40)
	

	
	
	
	
	

	Log likelihood
	-189.99
	
	-294.24
	

	Chi2 (degrees of freedom)
	61.90(20) (p=0.00)
	
	52.39(20) (p=0.00)
	

	Observations
	390
	 
	387
	 

	Note: When age2 was included in the model, age was not any more statistically significant.

	*Significant at the 10% level.

	**Significant at the 5% level.


We then turn our interest to examine the determinant of growth and survival. Therefore, equations (4)-(5) are estimated and the results are presented in Table 3. The evidence presented in table 3 supports H3 but not H4. Thus we find evidence for liquidity constraints in the first year of trading on the subsequent survival of the firm. This is consistent with the idea that liquidity constraints leave a firm vulnerable to external (economic) shocks (Saradakis et al, 2007). This is also consistent with the organizational ecology perspective, where previously the vulnerability had been shown in relation to corporate population density and the negative impact of change on survival (see Carroll and Hannan, 2000). 

We did not find support for H4. The impact of self-reported liquidity constraints in the first year on growth, dissipated over time. Thus the fast growing companies that Bhide (2000) studied were not disadvantaged by their early liquidity constraints, yet there may have been more firms like those he studied if the liquidity constraints resulted in failure. We are forced back onto Fraser’s (2004) point that the survivors may not tell us the whole story. Our evidence supports this view.  

 Column I shows the relationship between firm growth, size and age. The results suggest that firm growth decreases with size and age. Regarding the selection function, we find that the probability of survival increases with size and age. The positive coefficient of the product of size and age implies that firm growth increases with size more rapidly for older firms and that firm growth increases with age more rapidly for larger firms. These results are similar to those reported in previous studies. However, Yasuda (2005) suggested that this relation may be driven due to the differences in the firms’ distribution by size between emerging and mature industries and therefore, industry controls should be taken into account. 

In column II we control for industry as well as for a variety of other covariates that they may influence firm growth and survival. In this model, we have assumed that a variable that capture whether the firm has a competitive advantage in low prices affect the chances for observation but not the outcome under study (see Saridakis et al., 2007). In this case the coefficient of size remains almost unaffected, but the coefficient of age in the growth function declines dramatically and becomes insignificant. This implies that it is not the age that leads older firms to higher levels of growth. We also find that firms run by highly educated individuals have higher probability of surviving but not to higher growth than those run by less educated. Moreover, being limited company has a significant effect on both growth and survival. The industry dummies were statistically insignificant for firm growth but the inverse was found for the firm survivability.  

Our results also support the Jovanovic model (1989) which suggests that growth does not influenced by the introduction of new products. Surprisingly, firm growth was found not to be affected by start-up finance and liquidity constraints. However, we found strong evidence that liquidity constraints are associated with firm survivability. This is consistent with the liability of smallness thesis, as Bruderl and Schussler (1990) show,  initial endowments (that is the opposite of liquidity constraints) enable firms to survive for longer both because it can run for longer without sales and because it has a buffer that enables the firm to withstand economic shocks. Neither of these arguments would suggest that the firm should necessarily grow more quickly. We found that high competition has only significant and negative affect only on growth. Typically, previous organizational ecology work in this area suggests that high rates of competition would increase mortality rates (for an overview see Carroll and Hannan, 2000). Although these researchers examine the historical processes in a single industry whereas this data is cross-sectional. The measure of competition that we use is not concentration ratios that may relate to the minimum efficient scale of an industry, rather the perception of competition, which may mean that those who know more about the external market and the competition are those growing firms that are vying for market share. 

 Finally, firms that they have changed their manager before the day of the first survey were more likely to survive. This is intriguing:  typically small firms that change their managers are more likely to change strategy, and the organizational ecology literature suggests that this should increase the risk of mortality rather than reduce it. However, other evidence to changes in ownership leading to increased productivity as the new owner reviews all aspects of the business (Harris, Siegel and Wright, 2005). Our evidence points to this aspect being more dominant. .


	Table 3. Firm growth and survival

	Specification:
	Whole sample

	
	I
	II

	Variable
	Growth
	Survival
	Growth
	Survival

	ln(Firm age) in 2001 
	-0.038**
	0.306**
	-0.007
	0.206**

	
	(0.019)
	(0.091)
	(0.019)
	(0.071)

	ln(Size) in 2001
	-0.113**
	0.144**
	-0.085**
	0.151**

	
	(0.017)
	(0.059)
	(0.019)
	(0.049)

	ln(Firm age)*ln(Size)
	0.001**
	-
	0.000
	-

	
	(0.000)
	-
	(0.000)
	-

	Financially constrained (1=yes)
	-
	-
	-0.009
	-0.461**

	
	-
	-
	(0.028)
	(0.186)

	Financially constrained*firm age
	-
	-
	-
	0.283**

	
	-
	-
	-
	(0.125)

	ln(Founder age)
	-
	-
	0.000
	-0.003

	
	-
	-
	(0.001)
	(0.004)

	Male (1=yes)
	-
	-
	0.004
	-0.110

	
	-
	-
	(0.028)
	(0.080)

	Degree (1=yes)
	-
	-
	0.025
	0.188**

	
	-
	-
	(0.028)
	(0.092)

	Unemployed (1=yes)
	-
	-
	-0.071**
	-0.160*

	
	-
	-
	(0.031)
	(0.085)

	Limited company (1=yes)
	-
	-
	0.054**
	0.338**

	
	-
	-
	(0.027)
	(0.088)

	Manufacture (1=yes)
	-
	-
	-0.020
	-0.407**

	
	-
	-
	(0.038)
	(0.117)

	Construction (1=yes)
	-
	-
	0.022
	-0.508**

	
	-
	-
	-0.054
	(0.163)

	Professional services (1=yes)
	-
	-
	-0.021
	-0.377**

	
	-
	-
	(0.035)
	(0.100)

	Distribution (1=yes)
	-
	-
	-0.004
	-0.368**

	
	-
	-
	(0.040)
	(0.112)

	Startup bank/finance company (1=yes)
	-
	-
	0.038
	0.248**

	
	-
	-
	(0.025)
	(0.075)

	High competition (1=yes)
	-
	-
	0.054**
	-0.117

	
	-
	-
	(0.023)
	(0.075)

	Product innovator (1=yes)
	-
	-
	0.024
	-

	
	-
	-
	(0.023)
	-

	Competitive advantage low prices (1=yes)
	-
	-
	-
	-0.230**

	
	-
	-
	-
	(0.080)

	Change management/ownership before 2001 (1=yes)
	-
	-
	-0.026
	0.271**

	
	-
	-
	(0.037)
	(0.109)

	Change management/ownership after 2001 (1=yes)
	-
	-
	-0.006
	-

	
	-
	-
	(0.035)
	-

	Intercept
	0.279**
	0.119
	0.025
	0.718**

	 
	(0.041)
	(0.145)
	(0.055)
	(0.212)

	ρ
	-0.546
	0.757

	λ
	-0.127
	0.182

	Wald test (ρ=0)~χ2(1)
	11.110(1)
	16.840(1)

	χ2 (degrees of freedom)
	50.350(3)
	35.65(18)

	Observations
	610
	520

	Note:  White standard errors are in brackets
	
	
	
	

	* Significant at the 10% level
	
	
	
	

	**Significant at the 5% level
	
	
	
	


6.
Conclusions

The paper explores the impact of self-reported liquidity constraints in the first year of trading on the subsequent performance of businesses. Being financially constrained at the start-up or having competitive advantage in low prices does not have any significant impact on firm growth, but affects negatively its survival. We also found a strong negative association between firm growth and founder who was previously unemployed was found; a significant positive sign for limited company for both firm growth and survival. 


The results suggest that self-reported liquidity constraints by new firms in their first year of trading have an enduring impact upon the enterprise. Those more likely to be  liquidity constrained were younger firms and those discouraged from accessing bank finance.  This paper goes beyond the existing literature by considering the role of liquidity constraints and a variety of other factors that may influence firm growth and survival. Our measure of liquidity constraints although subjective encompasses both the availability of resources and the use to which they are put. Thus those who set out to start a business that does not require more liquidity are not constrained in this measure. Liquidity constraints make the firms more vulnerable to external shocks and therefore more likely to exit the industry. By contrast those who survive are just as likely to grow. We found that perceptions of competition impacted upon growth but not survival. Finally, changes in ownership had a positive effect on growth but no discernable impact on survival. 
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� We expect that firm characteristics such as industry and legal form have remained unchanged till the date of the survey.


� The selection equation should contain at least one variable that is not in the outcome equation to avoid problems for identification.  However, when such variables are not identified, we depend on functional form to identify the model. 
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