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ABSTRACT

Provided that there is some convergence in thedadiiams over time, one should expect smaller
firms to grow faster than their larger counterpartéowever, if financial constraints influence
the firm’s investment decision this could have iogtions for the potential prospects of the firm.
This study examines whether liquidity constraint@vén influenced firm size and growth
dynamics in Barbados. Panel-Gibrat regressionsaagmented with proxies for liquidity
constraints of the 17 publicly listed firms on Barbados Stock Exchange (BSE) over the period
1997 to 2007. If liquidity constraints are fourml lbe important, it could suggest that more
emphasis should be placed on providing short-temamtial support.
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1. I ntroduction

Firm liquidity relates to the ability of a compaty convert assets to cash. Anderson (2002)
notes that liquidity is vital in periods of low @angs where the firm is unable to access capital
markets and serves as an important buffer to coatimormal business operations. Without
sufficient liquidity, firms may not be able to takelvantage of potentially profitable investment
opportunities that in the long-run could impactfom growth and survival (Bond et al., 2003;
Fazzari et al., 1988).

Liquidity constraints could be even more importéot more vulnerable firms, i.e. start-ups,
small businesses, etc. Oliveira and Fortunato g20@dte that larger companies tend to have
easier access to cash flows from internal resoudsdst or issuance of equity. Indeed, empirical
results provided in the paper suggest that thetsatysof firm growth to cash flow is greater for

smaller and younger firms, implying greater finangcconstraints for these firms.

Many authors have examined the relationship betweensize and growth (see Simon and
Bonini, 1958; ljiri and Simon, 1964; Lucas, 196i)an attempt to assess the validityGalbrat's
Law. Mansfield (1962) provides a relatively simpletstaent of Gibrat's Law: “the probability
of a given proportionate change in size during ecggd period is the same for all firms in a
given industry regardless of their size at the teigig of the period.” The law therefore suggest
that the growth rate of any firm should be indepEmdf its size at the beginning of the period
examined. The evidence to date in support oflttvishas been mixed. Singh and Whittington
(1975) find a weak positive relationship betweere @ind growth, while Kumar (1985) reports a
mild negative association between these two vaglboth examined UK data from different
periods. Similarly, Evans (1987) reports a stroegative association between firm growth and
firm size for all relevant samples including theiensize distribution of firms; rejecting Gibrat’s
law for US data. More recent studies including iblag and Luzzi (2004), Oliveira and
Fortunato (2006), Macas Nunes and Serrasqueir®@j2tdve all rejected Gibrat's Law.

There has been little research concerning financomgtraints and firm growth in the Caribbean.

The closest study to this one is that by Craigwehkl. (2004). The paper examines three types



of financing constraints: internal finance, debilicg and exponential interest costs. The
findings suggest that initially young, liquidity mstrained firms tend to over-invest in capital,
exhausting it over future periods and resultinglower growth rates. In addition, firms with a
debt ceiling experience a fluctuating growth patter

The present study contributes to literature on fgmwth as it explores the importance of
liquidity to firm growth dynamics in the Caribbearmo account for the potential endogeneity
between liquidity and firm growth, the paper emgldige system GMM estimator. The study
also contributes to the literature by explicitlycaanting for intervening role that governance
could play in the growth dynamics of firms. Thedings of this study could be useful for
potential investors on the Barbados Stock Exchamge the Caribbean exchanges in general. In
addition, if liquidity constraints are found to lnaportant it could suggest that policymakers

should pay greater attention to the liquidity @frstups and small firms.

The remainder of the paper is structured as follofusllowing the introduction, Section 2 of the
paper summaries the literature on liquidity constsaand firm growth. Section 3 describes the
econometric approach and the data used in the studgsess the impact that firm liquidity has
had on the growth dynamics of listed companiesarbBdos. Section 4 summaries the empirical
results, while Section 5 summarises the main figslias well as provide some policy

recommendations.

2. Literature Review

Firm liquidity is particularly important due to iofmation asymmetry. Informational problems,
particularly in relation to the capital market, caempact on a firm’s financial structure and
therefore have important effects on its investnaadisions and by extension its future growth
prospects (Hoshi et al., 1991). The authors etaltras hypothesis by dividing the firms into
two groups: (1) those affiliated with financial iitstion and therefore less likely to experience
information problems, and; (2) those not affiliateh financial institutions and therefore likely

to experience greater problems raising capitalshet al. (1991) find that investment tends to



be more sensitive to liquidity for the second defirms than for the first and could suggest that
firms that are subject to liquidity constraints neperience problems in terms of financing their

investment which could result in lower output ahdreby growth.

Hundley et al. (1996) note that many firms relyioternally generated funds to finance their
research and development programmes. As a résuis that are liquidity constrained should
engage in a relative smaller amount of research dewlopment and therefore experience
slower rates of growth. To evaluate this hypothése authors evaluate the relationship between
research and development intensity, profits andgidity for US and Japanese firms. While US
firms primarily rely on internally generated funtisfinance research and development, due to
arm’s-length relationships between firms and inmest Japanese firms tend to have close
relations with a main bank or a key equity holde&s a result, problems in terms of raising
external financing are likely to be less severehe Tesults suggest that while research and
development activity among US companies tends teelated to firm profits and liquidity, the

relationship between the three variables was muedker among Japanese companies.

Liquidity can also influence the survival new otaterely young firms. Holtz-Eakin et al.
(1994) evaluate the empirical relationship betwkegmidity constraints (access to capital) and
the survival of enterprises. To evaluate the hypsis the authors compare the survival rates of
individuals with/without substantial personal ficéal resources under the assumption that
relatively high net worth individuals would be alite offset any potential capital constraints.
Using inheritances as a proxy for net worth Holtkig et al. (1994) report that a $150,000
inheritance raises the probability of survival mgund 1.3 percentage points and a 20-percentage
points rise in sales receipts. Similar results @beained by Fazzari, Hubbard and Petersen
(1988). Carpenter and Petersen (2002) also shsiwg la database of 1600 small firms, are

particularly greater for smaller firms.

Most of the research on financing constraints amd §growth tends to provide evidence on a
particular country, particularly the US. It is gdde that the growth dynamics of firms can vary
across countries due to differences in the legatesy, corruption, as well as financial and

institutional development. To evaluate this is®egk et al. (2005) utilise a database consisting



of 4000 firms from 54 countries to examine the tiefeship between firm growth and financing

constraints. The study finds that small firms téade most affected by constraints stemming
from financial and legal underdevelopment as weltarruption. The main financial constraints
to growth turned out to be difficulties in dealimith banks, collateral requirements, high interest

rates, liquidity constraints in the banking system.

Most the recent growth in firms across the world lbacurred in the so-called new economy.
These firms are important sources of scientifiowation and employment. As a result, Elston
(2002) investigates whether the relationships dised above hold for firms primarily involved
in the development and/or application of informatior knowledge. The results suggest that
while for old economy firms growth tended to be Heg amongst larger firms, for the new
economy firms growth tended to be higher for smdilens. In terms of firm age, liquidity
tended to moderate the relationship between agegeowith: without controlling fro liquidity
constraints older firms tended to grow faster ttieeir less mature counterparts. However, once
the effects of liquidity are controlled for in theodel younger firms tended to grow faster than

more mature enterprises.

3. Empirical Approach
3.1 Econometric Approach

Gibrat's law suggest that the siz® f a firm perioct is due to the proportional effect and the
size of the firm in period — 1:

S.=(1+8,)S,_, 1)
where#d is a lognormally distributed error term. Follogihelson and Winter (1982) and Evans

(1987) a more general growth equation is employed:
Se= [6(x)]%(1+6,)S,, ()



whereX; is a matrix of factors that could potentially ingpan the firm size-growth relationship.

After taking logs, one obtains a regression equoaticthe following form:

in&—ini,_, -

LI e T S :
p =nGX.]+insS, _, +u, 3)

wherei, is normally distributed with mean zero and a cantvariance.

Following Nelson and Winter (1982), the matrix aft@ntial explanatory factors contains firm
age and size. Firm age is assumed to have a mealimpact on firm growth. As a result, a
squared age term variable is included in the regyasequation. This allows younger firms
experience faster rates of growth than their otdemterparts, up to some given threshold.

Firm cash flow as a percentage of sales is aldaded in the regression equation to capture the
effects of liquidity constraints on firm growth.h& variable is anticipated to be positively related
to firm growth as low cash flow ratios may limitcass to external financing as well as hinder
the ability of the firm to exploit profitable invesent opportunities. Jensen and Ruback (1983)
and Fama and Jensen (1983) argue that managerstiéils® cash to support short-term sales
growth. Given there exists a managerial bias tdveates growth, it is also likely that managers
could use cash flows to stimulate short-term sgtesvth. This effect can be moderated by the
governance structure the firm has in place: closgbpnitored managers are less likely to pursue
short-term sales objectives over the long-term ginoyf the company. To capture the modifying

effect of the company’s governance structure omwgrpgovernance controls are also added to

the regression equation.

The dynamic panel data model outlined above ismegéid using the generalised method of
moments estimator suggested by Arellano and Bo881()l The estimator attempts to explicitly
account for the correlation between the laggedessgr and the error term. The Arellano-Bond
GMM estimator estimates the model in first diffezes in order to eliminate the country-specific

effects.



3.2 Data

The paper uses data on 17 companies listed on #ineaBos stock exchange. All data is
gathered from the company’s annual reports for 11@92007. The dependent variable, firm
growth (gowth) is computed as:

aemnaet I Aloe, Tl Calae 4
AT L LT . LLiTa; . L JFET o ey

Firm size (frmsizg is measured by level of sales in the currentgoemnwhile firm age (@€ is

the number of years since incorporation.

Four cash flow ratios serve as proxies for ligyidibnstraints. The first two cash flow ratios are
obtained by dividing each company’s opening casanuoa by total sale®¢ash_salgsand total
assets qcash_asse}srespectively. Opening cash, obtained from thevipus year's balance
sheet, provides an indication of the liquid researavailable to carryout business activities for
that current year. The others ratios being evatliaiclude free cash flowicf) which is scaled

by total salesf¢f sale$ and total assetdcf assets as well. fcf was calculated by adding
depreciation to net income after interest and taresis preferred dividends and dividends on
common stock. fcf differs from ocashas it represents the cash that a company is able t
generate after expenditures are made that arereelqto maintain and expand the asset base.
The gearing ratio measured by the ratio betweerfitims total debt and total assetdep) is

also calculated for each listed company.

The governance variables included as instrumerttseimegressions are: (1) board size; (2) board
independence, and; (3) board leadership. Boaal(sszzg is defined as the number of directors
on the Board, Board independenperputsid the percentage of the Board composed of outside
(non-executive) directors and Board leadershgn¢hai) as whether the positions of CEO and
Chairman are held by the same individual (dummyatée; 1 in the case of CEO duality and 0
otherwise).



Table 1. Descriptive Statistics

Variable N Mean M edian St. Dev. Kurtoss Skewness
Firm Characteristics

Age (years) 187 48.76 36.00 38.53 1.46 0.19
Firm Size ($ millions) 162 212.000 67.546 304.000 8.49 2.27
Growth 157 0.05 0.04 0.16 17.11 -1.34
Debt 154 0.42 0.38 0.23 2.68 0.78
fcf_sales 146 0.13 0.11 0.14 16.95 2.99
fcf_assets 146 0.07 0.07 0.05 3.26 0.13
ocash_sales 154 0.35 0.02 1.19 38.33 5.40
ocash_assets 155 0.03 0.01 0.09 5.41 1.09
Board Structure

Bsize 139 8.63 9.00 2.29 1.80 0.02
Peroutsid 127 0.76 0.82 0.15 3.89 -1.22
Ceochair 140 0.13 0.00 0.34 5.93 2.22

Table 1 reports summary statistics for firm-specdinaracteristics and board structure variables
for firms listed on the BSE. The mean (mediannhfeige is 49 years (36 years) and the mean
(median) firm size, which is proxied by sales, 83106 million (US$33.5 million). On average,
firm sales of listed companies tend to rise by Ec@et per annum. The growth dynamics of
these firms was not, however, normal as the meadukertosis (17.11) and skewness (-1.34)
were significantly different from those expectednfr a normally distributed series of growth
rates. In terms of indebtedness, for the averagepany, 40 cents in every dollar of assets is
owned to creditors. In terms of the variable dérast liquidity, most companies held about 13
cents per dollar of sales and about 7 cents péarduflassets.

Descriptive statistics for the Board Structure ables are also presented in Table 1. exhibits the
mean (median) board size being 8.63(9). In addittbe mean proportion of non-executive
officers is 75.87% and only 13% of the companieshenBSE had a dual relationship between
the CEO and Chairman over that period.

The sample of local publicly-listed companies oa BGE consist of 29% manufacturing firms,
24% of financial service providers, 12% each fréwa tetail, utility and conglomerate businesses
and 6% each from the tourism and agriculture intksst The average growth of financial firms



over the period under investigation is 16.1% comgdo manufacturing firms that experienced

firm growth at 4.5%. The only industry that deelihover the period was agriculture (-3.6%).

Financial service firms, on average, were largeshmanies in the database. The average
financial firm had sales of US$280.7 million folleal closely by the conglomerates with
US$274.5 million. In contrast, the smallest companuld be found in agriculture (US$3.1
million). Over that period, retail firms were tmeost liquidity companies: 21 cents of every
dollar of assets was held in liquid resources, rfasturing companies held about 11 cents on the
dollar while financial and agricultural firms het&bout 3 cents for every dollar in assets. See

Appendix Al for information on individual firms ithhe database covering the period 1997-2007.

4. Results

This section presents and interprets the resutisl festimating the model of firm growth
presented in Section 3. Table 2 provides theaingrowth regression results: growth is assumed
to be a function of firm liquidity. The empiricahodel is estimated using the two-step system
GMM approach with white robust standard errors; @S results are provided for comparison

purposes.

In regressions (1) of Table 2, both cash flow st _salesandocash_salesre significantly
related to growth (at the 10% level). The positeefficient on the cash flow variables suggest
that firms with more liquid resources have bett@wgh prospects: a 1 percent risefahraises
growth by 30 percent while a similar rise in theenimg cash balance raises growth by 7 percent.
To assess the robustness of this result, ratherusiag sales as the scaling variable firm assets i
employed. The results are given in regression l{@)ever, the results were similar to those

obtained when sales is used to scale the variables.



Table2: Firm Growth and Liquidity (No Control Variables)

@) @) 3 4
fcf_sales, 0.3292 0.3837 0.6403 0.7207

(0.0608) (0.0292) (0.0000) (0.0000)
ocash_sales 0.0737 - -0.3608 -

(0.0967) - (0.0000) -
ocash_assets - 0.0693 - -1.5983

- (0.7503) - (0.0000)
growth., - - -0.150% -0.1622

- - (0.0000) (0.0000)
Regression oLS oLS GMM GMM
R-squared 0.0616 0.0412 - -
Wis 4.1 2.7 13705.5 2696.3

[0.019] [0.074] [0.000] [0.000]

Notes: Table 2 reports the coefficient estimated tneir p-values for four regressions involving tthependent
variablegrowth Note that a, b, and ¢ denote significance atl#te 5% and 10% level respectively. R-squared is
only recorded for the OLS method. The Wald statiélv; of joint significance of the independent variable

(excluding the constant term) is also observed.

Due to the potential simultaneous relationship eetwliquidity and growth, the robustness of

these OLS results is assessed by estimating theelnusthg a system GMMpproach. The

results are given in columns (3) and (4). The fomeht onfcf variable is similar to that obtained

with OLS, firms with more funds available after explitures needed to maintain the asset base
tend to have faster rates of growth. In contridre was a notable change in the results for the
opening cash variable. Rather than enhancing ¢roathigher opening cash balance had a
negative impact on firm growth. It is possibletttfas result could imply that firms tend to use
opening cash to finance internal operations rathen generate greater growth in terms of sales
(see Craigwell et al., 2004).

The results obtained above could have been dueetexclusion of other determinants of firm
growth. As a result, the basic regressions es#ichat the previous section are augmented with
various indicators of firm characteristics. Theuiés are given in Table 3. In regression (1) in
Table 3Age is negatively and significantly related to growtwmnsistent with the findings of
Oliveira and Fortunato (2006), which suggest thaunger firms grow faster than mature
enterprises. The positive coefficient on tigefavariable, however, suggests that there is a non-

linear relationship between age and growth. Iem®ss, the results suggest that initially younger
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firms grow at a faster pace than older firms da, &fter some time age will have a positive
impact on growth. The other control variablesmfisize and debt ratio, had a statistically

insignificant impact on growth.

In terms of the variables of interest, the findingsrelation to the liquidity indicators were
similar to those obtained in Table 2. The measafrdree cash flow has a positive and
statistically significant impact on firm growth wWhiopening cash tend to reduce firm growth.
The results were similar when assets are useceasctilar. In Table 4, the governance variables

are added to the regression variables as instremehtowever, the results did not change

appreciably.
Table 3: Firm Growth and Liquidity (with Control Variables)

1 @) €) 4
fcf_salesy, 0.3703 0.3697 0.2288 0.2532

(0.0313) (0.0305) (0.0329) (0.3360)
ocash_sales 0.0243 - -0.4268 -

(0.6404) - (0.0000) -
ocash_assets - 0.1497 - -1.95%6

- (0.5809) - (0.0000)
age -0.1697 -0.1726 -0.3281 -0.4257

(0.0218) (0.0158) (0.4573) (0.0840)
age’ 0.0278 0.0287 0.3026 0.3178

(0.0188) (0.0134) (0.0002) (0.0000)
firmsize,. 0.0023 0.0013 -0.3724 -0.2577

(0.8569) (0.9195) (0.0000) (0.0883)
debt_ratio 0.0515 0.0620 -0.0491 -0.0737

(0.1145) (0.0888) (0.2148) (0.4345)
growthie, - - -0.0888 -0.1062

- - (0.0004) (0.0113)
Regression OLS OoLS GMM GMM
R-squar ed 0.1493 0.1499 - -
Wis 35 3.5 224.7 40.1

[0.0031] [0.0030] [0.0000] [0.0000]

Table 3 reports the coefficient estimates and themlues for four regressions involving the deparidvariable
growth Note that a, b, and ¢ denote significance atlie 5% and 10% level respectively. R-squared iy onl
recorded for the OLS method. The Wald statistigs)(wf joint significance of the independent variab{excluding
the constant term) is also observed.
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Table 4: Firm Growth and Liquidity (Governance Indicators used as I nstruments)

1) (2) 3)

growth., -0.0539 -0.0322 -0.057%4

(0.0157) (0.3668) (0.0544)
fof_sales;, 0.6380 - -

(0.0000) - -
fcf_assetsi. - 1.6153 1.8544

- (0.0000) (0.0000)
ocash_sales -0.2944 -0.3094 -

(0.0475) (0.0983) -
ocash_assets - - -0.6295

- - (0.2908)
age -0.2291 -0.2943 -0.1596

(0.2765) (0.2246) (0.0577)
age’ 0.1672 0.2204 0.2042

(0.0001) (0.0000) (0.0000)
firmsize,. -0.2566 -0.3502 -0.316%

(0.0000) (0.0000) (0.0000)
debt_ratio 0.1143 0.1008 0.1223

(0.0034) (0.0424) (0.0254)
Regression GMM GMM GMM
Wis 3964.9 1165.4 326.4

[0.0000] [0.0000] [0.0000]

Notes: Table 4 reports the coefficient estimated toeir p-values for three regressions involving ttependent
variablegrowth Note that a, b, and ¢ denote significance atlt#e 5% and 10% level respectively. The Wald
statistic (w9 of joint significance of the independent variab{excluding the constant term) is also observed.

5. Conclusions

Using unbalanced panel data on publicly-listed Bdr@n companies over the period 1997 to
2007, this study employs pooled OLS and GMM sys&stimators to investigate whether
liquidity constraints influence firm growth-size mymics. Two proxies for cash are employed:
(1) free cash flow, and; (2) opening cash. Thdfmdent on fcf variable suggest that firms with
more funds available after expenditures needed amtain the asset base tend to have faster
rates of growth. In contrast, a higher openinghchalance had a negative impact on firm

growth. It is possible that this result could imphat firms tend to use opening cash to finance

12



internal operations rather than generate greatewthrin terms of sales. Craigwell et al. (2004)
provide empirical results to suggest that mosedistompanies in Barbados tend to rely primarily
on internal finance, in preference to either dabéquity to finance new investments. If this is
the case, free cash flow, which subtracts investsnennew assets from cash flow calculations,

could be a more accurate reflection of firm liqtydi
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