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JEL Abstract Considering two samples of Portuguese SMEs: 582 young SMEs and 1654 old SMEs,
CLASSIFICATION using the two-step estimation method and quantile regressions, the empirical evidence allows
C23; us to conclude that the determinants of investment have a different impact on young and old
G32; SMEs, depending on a firm’ level of investment. In the framework of Acceleration Principle and
G33; Neoclassical Theories, the determinants are relevant in explaining the investment of young and
L26 old SMEs with high levels of investment. The Growth Domestic Product, as the investment deter-
minant of Acceleration Principle Theory, has a greater impact on the investment of young SMEs
KEYWORDS with high levels of investment. Sales, as the investment determinant of Neoclassical Theory,
Investment; have greater impact on the investment of old SMEs with high levels of investment. Cash flow, as
Old SMEs; the investment determinant of Free Cash Flow Theory, is important in explaining the investment
Quantile regressions; of young and old SMEs with low levels of investment. However, cash flow has greater impact on
Young SMEs the investment of young SMEs with low levels of investment. The empirical evidence obtained
allows us to make suggestions for policy-makers and the owners/managers of Portuguese SMEs.

© 2011 ACEDE. Published by Elsevier Espana, S.L.U. All rights reserved.
Introduction decisions; and theories, namely Free Cash Flow Theory that

consider the variables related to firm financing decisions

Various theories have attempted to explain the determi-
nants of firm investment and they can be divided into two
major groups: theories, namely Acceleration Principle and
Neoclassical Theories that consider the exogenous variables
of firm financing decisions as determinants of investment

* Corresponding author.
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to be fundamental for explaining the firm investment deci-
sions.

When analysing large firms, empirical tests of the
explanatory theories of firm investment, considering exoge-
nous variables of firms’ financing decisions as investment
determinants, have shown some success. For example,
the studies by Chirinko (1993), Aivazian et al. (2005) and
Hung and Kuo (2011) indicate that sales are a relevant
determinant in explaining firm investment, showing that

2340-9436/© 2011 ACEDE. Published by Elsevier Espafa, S.L.U. All rights reserved.
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investment increases when sales increase. However, these
results may be influenced by the fact of those studies have
analysed large firms.

The smaller size, greater likelihood of bankruptcy, and
the ability to change more easily the composition of
the assets of SMEs, together with less transparent infor-
mation provided to creditors (Diamond, 1989) contribute
decisively to SME investment being more dependent on
internal finance, due to their greater difficulties in accessing
external finance. Therefore, we can expect that in SMEs,
exogenous variables of firms’ financing decisions, like sales
and Gross Domestic Product (GDP), will be less important in
explaining investment, with variables related to firm finan-
cing decisions becoming more relevant than may be the case
in large firms.

Age can serve as a proxy for firm reputation (Diamond,
1989). Older firms’ reputation and past success may
allow more advantageous terms in accessing to external
finance, with firms becoming less dependent on internal
finance to fund their investment opportunities. Indeed,
the reputation acquired by firms, through age (Diamond,
1989) may contribute to less relevance of problems of
information asymmetry in the relationships between SME
owners/managers and creditors. Therefore, for older SMEs,
there are other variables, unrelated to financing decisions,
such as the economic situation, demand or sales, which are
important in their investment decision-making.

Studies about firms’ investment determinants’ do not
focus upon the relationships between determinants and
investment, neglecting that firms having low or high levels of
investment may imply distinct relationships between deter-
minants and investment. Therefore, this study analyses the
determinants of firm’ investment and focus on possible dif-
ferences between firms in different quantiles of investment
distribution.

Considering that the age of SMEs may be a determinant
of investment opportunities, and the lack of studies investi-
gating the application of the various explanatory theories of
investment to firms in general, and to SMEs in particular, the
main objective of this paper is to ascertain the applicability
of the explanatory theories in young SMEs and old SMEs with
different levels of investment.

To fulfil the objective of this study, we consider two
samples of Portuguese SMEs? in the period 2000-2009: 582
young SMEs and 1654 old SMEs, and use the two-step estima-
tion method proposed by Heckman (1979). Initially, probit
regressions estimate the inverse Mill’s ratio before, tur-
ning to quantile regressions to estimate the relationships
between determinants and investment in young SMEs and
old SMEs.

The current paper contributes for the literature of SMEs’
investment, providing new empirical evidence, because the

1 Fazzari et al. (1988), Fazzari and Petersen (1993), Aivazian et al.
(2005), Junlu et al. (2009), Sun and Yamori (2009) and Hung and Kuo
(2011).

Z We select Portuguese SMEs according to the European Union rec-
ommendation L124/36 (2003/361/CE), i.e., to be considered SMEs,
firms must satisfy two of the following criteria: fewer than 250
employees; annual total assets under 43 million euros; and business
turnover under 50 million euros.

previous studies have not focused upon small firms with dif-
ferent age and levels of investment. More precisely, the
empirical evidence obtained, showing the existence of dif-
ferences of the impact of the determinants of investment
on young and old SMEs with different levels of investment,
proves the applicability of the investment theories to young
and old SMEs with different levels of investment.

The remainder of the paper is divided as follows. Sec-
tion ‘Firm investment theories and research hypotheses’
presents the literature review and research hypotheses. Sec-
tion ‘Methodology’ presents the methodology, namely the
database, variables and estimation method used. Section
‘Results and discussion’ presents the results and discussion
of the results. Finally, Section ‘Conclusion and implications’
presents the conclusions and implications of the paper.

Firm investment theories and research
hypotheses

Firm investment theories

Various theories explain the factors influencing firm invest-
ment. Basically, we can classify them into two major groups:
theories considering that investment depends more on con-
ditions outside of the firm, such as sales, demand, growth
opportunities and macro-economic conditions; and theories
considering that investment depends more on firms’ internal
conditions, namely internal finance and liquidity.

Particularly relevant in the first group of theories,
explaining firm investment, are those of Keynes (1936)
and Kalecki (1937), concerning the influence of demand on
investment, Acceleration Principle Theory (Chenery, 1952),
Neoclassical Theory (Hall and Jorgenson, 1967; Jorgenson,
1971; Chirinko, 1993), Tobin Q Theory (Tobin, 1969), and the
investment theory of Eisner (1978).

According to the theories of Keynes (1936) and Kalecki
(1937) firm investment depends on firms’ expectations about
future demand. On the one hand, if an increase in the
demand is expected, as a consequence of the economic
expansion, the firms increase the investment. On the other
hand, if a decrease of the demand is expected, as a conse-
quence of a period of economic recession, firms reduce their
investment. In accordance with the Acceleration Principle
Theory (Chenery, 1952) firms take advantage of favourable
conditions allowed by a phase of economic expansion,
increasing their investments to maximise their value. In
periods of economic recession, when it is less likely that firm
profits will increase, firms reduce the investment, adjus-
ting it to the lower business opportunities. According to
Neoclassical Theory (Hall and Jorgenson, 1967; Jorgenson,
1971; Chirinko, 1993), firms adjust the investment as a
function of their exogenous variables, with sales being espe-
cially important in this context. If sales increase, then firms
increase investment, but investment diminishes if sales fall.
Regarding Tobin Q Theory, if a firms’ market value is higher
than the value of their assets, i.e., if the Tobin Q ratio is
above 1, firms tend to increase the level of investment,
because their market value is higher than the value of their
assets as a whole. If firms’ market value is less than the
value of their assets, with the Tobin Q ratio being under 1,
firms tend to reduce the level of investment, because their
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market value is less than the total value of their assets, and
so a negative adjustment of investment will occur. Finally,
according to the investment theory of Eisner (1978), firms
adjust the level of investment as a function of variations in
sales and profits. On the one hand, firms increase the level of
investment, when they predict an increase in sales and pro-
fits. On the other hand, firms reduce the level of investment
if they forecast a reduction in sales and profits.

In the second group of theories explaining firm invest-
ment, the theories of Keynes (1936) and Kalecki (1937),
the Liquidity Model (Kuh, 1963), the Managerial Theory of
Investment (Baumol, 1967), and the Free Cash Flow The-
ory (Fazzari et al., 1988; Fazzari and Petersen, 1993) have
particular importance due to emphasis on the influence of
internal and external finance on investment.

According to the theories of Keynes (1936) and Kalecki
(1937), about firm investment, besides the investment in
fixed assets being influenced by demand, it depends on
firms’ capacity to obtain both internal and external finance.
If firms do not have the capacity to generate internal
finance, and verify restricted access to external finance,
then they decrease the level of investment. According to
the Liquidity Model (Kuh, 1963), investment depends on
firm liquidity. If firms have the capacity to generate liquid-
ity, they will be able to increase investment. If they face
restrictions on liquidity, they will have less investment
capacity, and, so they reduce investment. In accordance
with the Managerial Theory of Investment (Baumol, 1967),
managers prefer to finance the investment through inter-
nal funds, due to the greater flexibility in managing this
type of finance compared to external finance. According
to Free Cash Flow Theory (Fazzari et al., 1988; Fazzari
and Petersen, 1993), internal finance, and more specifically
cash flow, is important in explaining the firm investment.
This importance increases as firms are more restricted in
the access to credit, as a consequence of the informa-
tion asymmetry implicit in the relationships between firm
owners/managers and creditors. The fact of firm own-
ers/managers being better informed than creditors about
firms’ specific characteristics contributes to creditors to
restrain the credit granted. This aspect is particularly impor-
tant, because, when internal finance is insufficient, the
restrictions imposed by creditors may contribute to firms
diminishing the investment.

The investment theories described above have been con-
sidered in various empirical studies analysing the investment
in large firms. The specific characteristics of SMEs that make
them different from large firms regarding their environment,
structure, decision-making process, flexibility and proximity
to markets justify closer scrutiny of some investment theo-
ries: Acceleration Principle Theory (Chenery, 1952), because
SMEs operate in rather undiversified market niches, there-
fore their investment is vulnerable to periods of economic
recession and expansion; Neoclassical Theory, because SME
investment is more vulnerable to exogenous variables, par-
ticularly, to sales that allow those firms to evaluate their
performance and their level of liquidity (Heshmati and Loof,
2008); and Free Cash Flow Theory, because the investment
of SMEs, particularly the investment of the unquoted SMEs,
is heavily dependent on the existence of cash flow (Fazzari
et al., 1988), namely when those firms face restrictions in
accessing debt.

Research hypotheses

In accordance with Diamond (1989), SME age is a proxy
of firm reputation. Therefore, it is expectable that old
SMEs obtain debt in more favourable terms, consequently
depending less on internal finance, than the younger SMEs.
Moreover, according to Fazzari et al. (1988), the existence
of firms with low levels of investment suggests that those
firms are financially constrained. Young SMEs face more dif-
ficulties in obtaining debt, due to their lower age and lower
size. It is expectable that the investment determinants in
young SMEs with low levels of investment are different from
the investment determinants of young SMEs with high levels
of investment. Thus, the applicability of firms’ theories to
investment decisions of SMEs might be influenced by the age
and the level of the investment.

Bernanke and Gertler (1996) state that SMEs, having
greater difficulty in diversifying their sources of finance
compared to large firms, are more exposed to fluctuations
in the economic climate. Therefore, application of Accel-
eration Principle Theory (Chenery, 1952) to SME investment
decisions may be particularly appropriate, since investment
in this type of firm may be especially sensitive to fluctuations
in the economic situation, increasing in periods of economic
growth and diminishing during economic recession.

In periods of economic recession, credit markets impose
greater restrictions on borrowing. In addition, in these
periods, SMEs are less able to retain cash flow. This being
so, in economic recession, SME investment is expected to
fall. In periods of economic growth, SMEs may, have, firstly,
easier access to credit, and secondly, greater capacity to
retain cash flow, these aspects contributing to increase the
investment.

The young SMEs with high levels of investment are likely
firms with more internal finance, thus less restricted finan-
cially, justifying the greater possibility to fund investment
opportunities, in the opposite to the situation of young
SMES with low levels of investment. We can expect that
the marginal effects of economic growth on investment
are, particularly, relevant for young SMEs with high levels
of investment, given that their greater level of investment
suggests that these firms are less financially restricted than
young SMEs with low levels of investment.

Based on the discussion presented before, we formulate
the following research hypothesis:

H1. The importance of the Acceleration Principle The-
ory, in explaining the investment decisions of young SMEs,
depends on the firm level of investment.

The studies by Modigliani and Miller (1958) show that
internal and external finance are perfect substitutes. The
assumption that the cost of capital is independent on the
finance source implies that investment may be funded
through any composition of internal finance, debt and exter-
nal equity.

According to Neoclassical Theory (Hall and Jorgenson,
1967; Jorgenson, 1971; Chirinko, 1993), sales are a factor
determinant of firm investment. On the one hand, if sales
increase, firms increase investment, but on the other hand,
if sales fall they reduce investment. Chirinko (1993), based
on sample of large firms, show that sales are statistically
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predominant over any other explanatory variable of invest-
ment. Furthermore, other studies (Aivazian et al., 2005;
Hung and Kuo, 2011) identify a positive influence of sales
on investment in large firms.

In general, the samples used for, empirical validation of
Neoclassical Theory, are essentially made up of large firms
(Fazzari et al., 1988). The importance of sales is expected
to be lower for SME investment than for large firms’ invest-
ment. For small firms, the sales revenues are frequently
more relevant in overcoming liquidity difficulties than for
funding the investment.

Sales can be expected to be of greater relative impor-
tance in explaining the investment of old SMEs than that of
young SMEs. Growth of small firms is constrained by inter-
nal finance, and in case of financial distress, firms may pass
up valuable investment opportunities (Myers and Majluf,
1984). In the beginning of the life-cycle, SMEs are primar-
ily concerned with survival and growth in their operating
markets, and less concerned with conquering alternative
markets. Moreover, in the first stages of their life-cycle,
sales revenues are used mainly to pay down the firms’ start-
up expenses rather than channelled to investment. In later
stages of the life-cycle, SMEs may adjust investment as a
function of sales seeking to diversify their activities and
acquire alternative markets. Sales may also be particularly
relevant in explaining the investment of SMEs with high lev-
els of investment, since these firms are better prepared to
diversify their activities and expand to new markets.

From the above, we formulate the following research
hypothesis:

H2. The importance of the Neoclassical Theory, in explain-
ing the investment decisions of old SME, depends on the firm
level of investment.

Donaldson (1961) conclude that cash flow is an impor-
tant determinant of firm investment. Furthermore, the
importance of cash flow is a consequence of managers’
preferences for finance sources due to the imperfections
of the capital markets and uncertainty. The authors state
that managers prefer internal finance due to the asymmetry
of information with external investors. According to Myers
and Majluf (1984), firms prefer internal finance, because
the asymmetric information between firms and the capi-
tal market increases the cost of external finance. Internal
and external finance are not perfect substitutes, given the
existence of problems of asymmetric information, making
external finance more expensive than internal finance.

Growth of small firms is constrained when internal
finance is insufficient, therefore firms may pass up valuable
investment opportunities (Myers and Majluf, 1984). Prob-
lems of information asymmetry in the relationships between
owners/managers of firms and creditors were in the origins
of Free Cash Flow Theory (Fazzari et al., 1988; Fazzari and
Petersen, 1993). According to this theory, firm investment is
not only dependent on exogenous factors, such as sales, but
also on endogenous factors, which are particularly important
in explaining investment. Fazzari et al. (1988) and Fazzari
and Petersen (1993) conclude that cash flow is a relevant
determinant in explaining firm investment, and the sensi-
tivity of investment to cash flow variations is greater for
firms that face greater financial restrictions. Nevertheless,

Kaplan and Zingales (1997, 2000) dispute the conclusions
of Fazzari et al. (1988) and Fazzari and Petersen (1993),
concluding that the sensitivity of investment to cash flow
variations is greater for firms with fewer financial restric-
tions. On this subject, the conclusions of Moyen (2004) are
particularly relevant, showing that conclusions about sensi-
tivity of investment depend on condition of firms to be or
not to be financially restricted. Regardless of the greater
or lesser sensitivity of investment to cash flow variations,
the empirical evidence of various studies® shows that firms
increase the level of investment when they have greater
cash flow, but they reduce the level of investment when the
cash flow is lower.

Lower age of SMEs implies, firstly, greater business risk,
and a consequently greater likelihood of bankruptcy, and
secondly, less reputation in credit markets (Diamond, 1989).
These characteristics may decisively contribute to lenders
making terms of credit difficult for young SMEs, given the
greater business risk associated with their activities (Stiglitz
and Weiss, 1981; La Rocca et al., 2011).

SME greater likelihood of bankruptcy, less ability to
provide collateral, less transparent information available,
and greater possibility to change the firm asset composi-
tion contribute to lenders to hinder SME access to credit
(Diamond, 1989).

The greater likelihood of bankruptcy, less reputation and
credibility of young SMEs compared to old ones may deci-
sively contribute to lenders setting less favourable credit
terms to young SMEs. In addition, SMEs with low levels
of investment probably face greater obstacles in accessing
external finance, namely in obtaining debt. Therefore, we
can expect that problems of information asymmetry, in the
relationships between SME owners/managers and creditors,
to be especially important in explaining the investment deci-
sions of young SMEs with low levels of investment.

Therefore, the Free Cash Flow Theory is expected to be
particularly applicable to investment decisions of the young
SMEs with low levels of investment, given that these firms
will bear greater costs in accessing external finance, conse-
quently they are extremely dependent on internal finance
to fund their investments.

Based on the arguments presented before, we formulate
the following research hypothesis:

H3. The importance of Free Cash Flow Theory, in explaining
the investment decisions of the young SME, depends on the
firm level of investment.

Methodology
Database

This study uses the SABI (System Analysis of Iberian Balance-
Sheets) database, from Bureau van Dijks, for the period
2000-2009.

3 Fazzari et al. (1988), Fazzari and Petersen (1993), Aivazian et al.
(2005), Junlu et al. (2009), Sun and Yamori (2009) and Hung and Kuo
(2011).
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Table 1 Sample structure of Portuguese SMEs.
Total SMEs Young SMEs Old SMEs
SMEs Observations SMEs Observations SMEs Observations
Survival SMEs in all 1830 15,317 504 3383 1326 11,934
period
2000-2009
Non-survival SMEs 406 2091 78 388 328 1703
exiting in the
period
2000-2009
Total number of 2236 582 1654
SMEs
Total number of 17,408 3771 13,637

observations

SMEs are the subject of analysis in this paper. In Portugal,
SMEs account for about 99.68% of the total number of firms,*
contributing decisively towards employment and economic
growth (National Institute of Statistics, 2010). The study of
investment determinants of Portuguese SMEs is particularly
important for survival and growth of SMEs, and consequently
to increase the employment and economic growth in Portu-
gal.

We select firms based on the European Union rec-
ommendation L124/36 (2003/361/CE). According to this
recommendation, a firm is considered an SME when it meets
two of the following three criteria: fewer than 250 employ-
ees; annual total assets under 43 million euros; and business
turnover under 50 million euros.

Seeking to solve the problem of possible result bias due
to the survival issue, and to obtain a sample more rep-
resentative of the Portuguese SME situation, we consider
two types of SMEs: surviving SMEs in the period of anal-
ysis (2000-2009); and non-surviving SMEs in the period of
analysis (2000-2009).

Considering that this paper has the purpose to analyse the
investment determinants of young and old SMEs with low
and high levels of investment, we divide the total sample
of Portuguese SMEs into young and old SMEs. Just as Oliveira
and Fortunato (2006) and La Rocca et al. (2011), we consider

4 According to the report of the National Institute of Statistics
(2010, p. 1) *"in 2008, there were 349,756 micro, small and medium-
sized enterprises (SMEs) in Portugal, representing 99.68% of the
firms in the non-financial business sector. Micro enterprises were
predominant, corresponding to 86% of all SMEs. Employment in non-
financial firms was mainly assured by SMEs (72.5%), and SMEs were
also responsible for 57.9% of turnover and 59.8% of gross added
value at factor cost generated in 2008’’. The National Institute of
Statistics uses the recommendation of the European Union L124/36
(2003/361/CE) to define an SME. According to the same report (only
available in Portuguese language) there are only 1115 large firms
in Portugal, which represent 0.32% of the total number of firms
in Portugal. We must state that the research sample of this study
is composed by SMEs, because they are firms with unique charac-
teristics that make them different from large firms: the majority
of Portuguese SMEs are unquoted SMEs and strongly dependent on
bank debt.

as young SMEs those up to 10 years of age, considering those
over 10 years of age as old SMEs.

Based on the criteria mentioned above, we select®: 582
young SMEs, of which 504 survive and 78 do not; and 1654
old SMEs, of which 1326 survive and 328 do not.

Table 1 presents the structure of the database used in
this study.

Regarding the industry sector structure, we consider the
classification used by IAPMEI® (2008) considering the fol-
lowing industry sectors: Agriculture, Forestry and Mining;
Construction; Manufacturing; Trade; Services; and Tourism.

Table 2 presents the industry sector structure of Por-
tuguese firms, as well as the industry sector structure of
young and old Portuguese SMEs.

We find that firms in trade and services sectors are pre-
dominant in Portugal, and this is also the case in terms of
these sectors’ representation among young and old SMEs.

Definition of variables

In accordance with anterior studies (Aivazian et al.,
2005; Carbo-Valverde et al., 2008; Martinez-Carrascal and
Ferrando, 2008) the dependent variable used in this study
is Investment (/; ), measured by the ratio between the vari-
ation of fixed capital less amortisation and depreciation in
the current period and fixed assets in the previous period.
For testing the applicability of the Acceleration Principle
Theory to the investment decisions of young and old SME,
we consider, as Carbo-Valverde et al. (2008), the explana-
tory variable of Gross Domestic Product (GDP;) measured
by the logarithm of Gross Domestic Product. For testing the

5 The Portuguese stock market is rather undeveloped, with access
to it being denied to almost all Portuguese SMEs. The research sam-
ple is composed by only unquoted Portuguese SMEs. Therefore, in
this study it is not possible for us to calculate the Tobin Q as a
measure of the growth opportunities of Portuguese SMEs, unlike
the studies about the investment determinants of quoted firms, for
example, Esteve and Tamarit (1994), Aivazian et al. (2005) and Hung
and Kuo (2011).

6 IAPMEI is a Portuguese governmental institution that provides
support to Portuguese SMEs.



284

S. Mendes et al.

Table 2  Sectorial structure of Portuguese SMEs.

Sector Percentage of Percentage of total Percentage of
total Portuguese sample of young SMEs in total sample of old
SMEs in 2005 2000-2009 SMEs in 2000-2009

Agriculture, Forestry and Mining 0.30 0.20 0.5

Construction 13.9 12.8 15.6

Manufacturing 14.3 13.6 22.1

Commerce 31.8 29.1 27.4

Services 30.2 34.2 26.6

Tourism 9.50 10.1 7.8

Source: Percentage of total Portuguese SMEs in 2005: IAPMEI (2008).

applicability of the Neoclassical Theory to the investment
decisions of young and old SMEs, we consider the explana-
tory variable sales (SALES; ;) measured by the logarithm of
sales, following the measure used by Martinez-Carrascal and
Ferrando (2008). Finally, for testing the applicability of the
Free Cash Flow Theory to the investment decisions of young
and old SME, we consider the explanatory variable cash flow
(CF; ¢) measured by the ratio of earnings after tax plus depre-
ciations to total assets, following Aivazian et al. (2005),
Carbo-Valverde et al. (2008) and Brown et al. (2009).

Table 3 presents the relationships between the varia-
bles used in the empirical tests of the research hypotheses
presented above in Section ‘Research hypotheses’ referring
to the validation of the different theories of investment
selected.

Martinez-Carrascal and Ferrando (2008) conclude that
the level of debt and the costs of debt may be important
for the explanation of firms’ investment, mainly in context
of SMEs. Additionally, and on the basis of the conclusions of
those authors, we consider the debt level and interest rate
as variables of control, explaining the investment decisions
of young and old SMEs. Following Aivazian et al. (2005) and
Martinez-Carrascal and Ferrando (2008), debt level (LEV; ;) is
given by the ratio between total liabilities and total assets.
In accordance with Martinez-Carrascal and Ferrando (2008),
we consider Interest Pay (IP; ;) as interest rate given by the
ratio between total interests and total debt.

Table 3 Determinants and investment

relationships.

expected

Determinants Investment expected relationships

Gross Domestic
Product (GDP;)

Positive relationship to investment of
young SMEs with high investment -
support the Acceleration Principle
(Hypothesis H1)

Positive relationship to Investment of
old SMEs with high investment -
support the Neoclassic Theory
(Hypothesis H2)

Positive relationship to investment of
young SMEs with low investment -
support the Cash Flow Theory
(Hypothesis H3)

Sales (SALES; ;)

Cash Flow (CF; ¢)

All the monetary variables were deflated. The base year,
taken for deflation of monetary variables, is 2009. It should
be noted that all estimations include annual dummy varia-
bles, so as to measure other effects of the economic climate,
besides those measured by Gross Domestic Product, on vari-
ations of investment in young SMEs and old SMEs. In addition,
we consider industry sector dummy variables to measure the
impact of possible different relationships between deter-
minants and investment, according to young and old SMEs
belonging to different industry sectors. We consider sec-
tor dummy variables representing the activities presented
above: Agriculture, Forestry and Mining; Construction; Man-
ufacturing; Trade; Services; and Tourism.

Estimation method

Survival analysis

Estimating the relationships between determinants and
investment, and considering only surviving firms may imply
bias of the estimated results as a consequence of not consid-
ering the situation of non-surviving firms. In accordance with
Calvo (2006) and Lotti et al. (2009), to address the prob-
lem of possible result bias, as a consequence of the survival
issue, we use the two-step estimation method proposed
by Heckman (1979), considering surviving and non-surviving
firms.

In a first stage, considering the total sample of young and
old SMEs, we estimate probit regressions for firms remaining
in the market and for those leaving it. The dependent vari-
able takes the value of 1 if firms survive and the value of
0 if they do not. Just as Calvo (2006), we will consider the
determinants used in the second stage of estimation, when
we estimate the investment determinants, as explanatory
variables of the probit regression.

The probit regression to estimate can be presented as
follows:

Pr(sit =1) = ao + y1GDP; 1 + y2SALES; 1 + y3CFj 1
+ yalEVie_ 1+ y5IPie—1 +nDs + ¢d: + 2 (1)

where GDP;_; is GDP in the previous period; SALES;. | are
sales in the previous period; CF;;_4 is cash flow in the pre-
vious period; LEV; ;4 is debt in the previous period; IP; ;_; is
the interest paid in the previous period; D, are industry sec-
tor dummy variables; d; are annual dummy variables; and
z; ; is the error.
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Based on the probit regressions estimated in the first
step, we calculate the inverse Mill’s ratio,” and use it, as an
additional explanatory variable of investment, in the second
step, when estimating relationships between determinants
and investment in young SMEs and old SMEs using quantile
regressions.

Quantile regressions

Models subject to a quantile regression have received
considerable attention, as they allow a more complete
statistical analysis of the stochastic relationship between
random variables (Koenker and Xiao, 2004; Serrasqueiro
et al., 2010).

Given that the purpose of this paper is to ascertain
the applicability of the theories explaining investment in
young and old SMEs with low and high levels of investment,
the most suitable estimation method is quantile regres-
sions.

The values of the dependent variable (i.e., investment)
are in ascending order for the different quantiles. Low val-
ues of investment are included in low quantiles (5th, 10th,
25th) and high values of investment are included in high
quantiles (75th, 90th, 95th).® Through quantile regressions
we can determine if the same independent variables used
in a model influence differently the dependent variable in
the different quantiles. For example, a given independent
variable X can have a negative and statistically signifi-
cant relationship with the dependent variable Y, when that
dependent variable Y has low values, i.e., in the lower
quantiles of variable Y distribution (i.e., 5th qt, 10th qt,
25th gt). However, the relationship between variable X and
variable Y may be of a different nature when dependent
variable Y has high values, i.e., in the upper quantiles
of investment distribution (i.e., 75th qt, 90th qt, 95th
qt) with, for example, the relationship between X and Y
being positive and statistically significant in these circum-
stances. The major advantage of using quantile regressions
is determining whether the relationship between a depend-
ent variable and a set of independent variables depends
on the level of the dependent variable. In other words,
use of quantile regressions allows us to check whether the
relationship between a dependent variable and a set of inde-
pendent variables is identical for low (i.e., low quantiles)
and high (i.e., upper quantiles) levels of the dependent
variable.

7 To see in detail the formula for calculating the inverse Mill’s
ratio, consult Heckman (1979).

8 For example, if a young SME, in a certain period, has a very
low level of investment, then the dependent variable, referring
to investment, and the correspondent independent variables (GDP,
Sales, Cash Flow, Debt, Interest Paid) for that observation will be
included in the most inferior quantile of investment, i.e., in the
quantis referring to a low levels of investment, for example in the
5th quantile. Considering an old SME, in a given period, with a level
of investment very high, then the dependent variable, referring
to investment, and the correspondent independent variables (GDP,
Sales, Cash Flow, Debt, Interest Paid), will be included in the most
superior quantis of the investment distribution, i.e., in the quantis
referring to a high levels of investment, for example in the 95th
quantile.

This study will use the quantile regressions developed
by Koenker and Hallock (2001), which can be presented as
follows:

lie = Bo + BoxZk,it + Zoie, (2)
in which,
Quanty(l;¢/Zk i) = B Zk.it (3)

where [;; is the investment of firm i in the
period t; 6 are investment distribution quantiles
(0 = 5th, 10th, 25th, 50th, 75th, 90th, 95th), B«  are
the parameters to estimate, in each investment distri-
bution quantile, measuring the relationships between
investment determinants and investment; Zg;. is the
vector representing investment determinants, where
Zk,i,e =(GDP¢_1; SALES; ¢ 1; CFic_1; LEVit_1; IRi¢—1; Aie; Ds;
d;), i represents the firm i =[1, ..., 504], t is the period
t=1[1, ..., 9] for young SMEs, and i=[1, ..., 1326], t is
the period t =[1, ..., 9] for old SMEs; z,, is the error; and
Quanty(li¢/Zx ) is the quantile of the dependent variable
li¢, being conditional in relation to the vector Zy;, that
refers to the independent variables.

In this way, we seek to study the investment
determinants of young SMEs and old SMEs, fol-
lowing a regression subject to quantiles, in which
0 = 5th, 10th, 25th, 50th, 75th, 90th, 95th. Estimating
the quantiles subject to the regression for the different
values of 6, we will have the distribution of the variable /; ¢,
subject to the corresponding values of Zg;, for the values
ofi(i=1,...,504)and t (t=1, ..., 9) for young SMEs and
for the valuesof i (i=1, ..., 1326)and t (t =1, ..., 9) for
old SMEs. Since our principal objective is to determine the
applicability of the theories explaining investment in young
SMEs and old SMEs, for different levels of investment, we
will consider as quantiles, referring to low investment,
the 5th gqt, 10th gt and 25th qt, considering as quantiles,
referring to high investment, the 75th qt, 90th qt and 95th
gt. As the 50th gt is the median of investment distribution,
it is not considered as a quantile referring to low or high
investment.

Seeking to guarantee the robustness of the results
of estimated parameters for the different quantiles, we
use the bootstrap matrix method proposed by Buchinsky
(1995, 1998). Based on Monte Carlo simulations, Buchinsky
(1995) concludes that the bootstrap matrix method is more
advisable for data samples with a quite low number of obser-
vations, being considered a valid method, in the presence
of several types of heterogeneity.

To test for possible non-linearities, in all the investment
distribution, for each of the determinants considered in this
study, we use the Chow test. For each determinant of invest-
ment, the null hypothesis indicates the non-existence of
non-linearities between determinants and investment over
the investment distribution of young SMEs and old SMEs,
the alternative hypothesis indicating the existence of non-
linearities between determinants and investment over that
distribution.
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Table 4 Descriptive statistics.

Variable Observations Mean St. desv.
GDP; 9 11.9576 0.22756
Variables Young SMEs Old SMEs

Firms Observations Mean St. desv. Firms Observations Mean St. desv.
li ¢ 582 3771 0.05561 0.19342 1654 13,637 0.04390 0.15568
SALES; ¢ 582 3771 14.6912 0.28092 1654 13,637 15.4544 0.29121
CFi ¢ 582 3771 0.061482 0.15766 1654 13,637 0.06675 0.17034
LEV; ¢ 582 3771 0.70914 0.20431 1654 13,637 0.64908 0.19844
IP; ¢ 582 3771 0.05542 0.06673 1654 13,637 0.04628 0.05819

Results and discussion
Descriptive statistics and correlation matrices

Table 4 presents the descriptive statistics of the variables
used in this study.

On the basis of the analysis of the descriptive statistics,
we conclude that young SMEs have a high level of debt, sug-
gesting that the internal finance may be insufficient to fund
their growth opportunities.

Tables 5 and 6 present the correlation matrices regarding
the variables used in this study for young SMEs and old SMEs,
respectively.

Gujarati and Porter (2010) conclude that the problems of
collinearity between explanatory variables are, particularly,
relevant when the correlation coefficients between those
variables are over 50%. From observation of the correlation
coefficients between the explanatory variables, regardless
of considering young or old SMEs as the subject of analysis,
we conclude that, in no circumstances, there are correlation
coefficients over 50%. This being so, problems of collinea-
rity between explanatory variables will not be particularly
relevant in this study, regardless of considering young or old
SMEs as the subject of analysis.

Investment determinants

In the appendix, namely in Table A.1, we present the results
regarding the survival analysis for young and old SMEs, which
refer to the first stage of the estimation method in two
stages proposed by Heckman (1979).

Tables 7 and 8 present the quantile regressions referring
to the relationships between determinants and investment
for young SMEs and old SMEs, respectively.

The results indicate that: Gross Domestic Product, sales
and debt are determinants stimulating investment in young
SMEs with high levels of investment; sales, debt and inter-
est paid are restrictive determinants of investment for young
SMEs with low levels of investment; and, cash flow is a deter-
minant stimulating investment of young SMEs, regardless of
firms’ level of investment. However, the positive impact
of cash flow in investment is greater for young SMEs with
low levels of investment than for SMEs with high levels of
investment.

The results indicate that Gross Domestic Product and
sales are determinants stimulating the investment in old SME
with high levels of investment; debt and interest paid are
restrictive determinants of investment in old SMEs with low
levels of investment; and cash flow is a determinant stim-
ulating the investment in old SME, whatever firms’ level of
investment.

Regardless of considering young or old SMEs as our sub-
ject of analysis, and whatever the level of investment, the
relationship between the inverse Mill’s ratio and the firm’
investment is negative and statistically significant. These
results show that use of the two-step method by Heckman
(1979) was effective in solving possible result bias as a con-
sequence of the survival issue.

Table 9 presents the results of the tests of possible non-
linearities in the relationships between determinants and
investment in both young and old SMEs.

Except for the relationship between cash flow and invest-
ment in old SMEs, whether taking young SMEs or old SMEs
as the subject of analysis, we reject the null hypothesis of
equality of estimated coefficients, measuring the relation-
ships between determinants and investment, throughout the
investment distribution. We can conclude that, apart from
the relationship between cash flow and investment in old
SMEs, significant non-linearities are identified in the rela-
tionships between determinants and investment, i.e., the
kind of the relationship between determinants and invest-
ment depends on the level of firm’ investment.

Gross Domestic Product is a positive determinant of
investment in young SMEs with high levels of investment,
but not for young SMEs with low levels of investment. On the
basis of these results we accept the previously formulated
Hypothesis H1 as valid, since the GDP, as the determinant
used in the framework of Acceleration Principle Theory
(Chenery, 1952), is important to explain investment deci-
sions of young SMEs with high levels of investment, but
not the investment decisions of young SMEs with low lev-
els of investment.® The results suggest that young SMEs with

9 However, GDP is more important to increase the investment in
young SMEs with high levels of investment than it is to increase
the investment in old SMEs with high levels of investment. As can
be observed from the results presented in Tables 7 and 8, the
coefficients estimated measuring relationships between GDP and
investment are of a greater magnitude in young SMEs with high
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Table 5 Correlation matrix - young SMEs.
INV;, ¢ GDP; ¢4 SALES; ¢4 CFi LEV; ¢4 IP; t—1
INV; ¢ 1
GDP; ¢4 0.2781" 1
SALES; ;1 0.0117 0.1331" 1
CFi 0.4248" 0.0402 0.1345" 1
LEV; ¢4 —0.0452" 0.1468" 0.0309 —0.3478" 1
IP; ¢ —0.3566" 0.1178" 0.0105 —0.2761" 0.1578" 1
* Statistically significant at 5% level.
™ Statistically significant at 1% level.
Table 6 Correlation matrix - old SMEs.
INV; ¢ GDP; ¢4 SALES; ¢4 CFi LEV; ¢4 IP; ¢
INV; ¢ 1
GDP; ¢4 0.0954" 1
SALES; ;1 0.0201 0.0864"
CFi 0.2156" —0.0411" 0.0101 1
LEV; ¢4 —0.1580" —0.0120 —0.0801" —0.1644" 1
IP; ¢ —0.1901" 0.0113 0.0426" —0.1456" 0.1344" 1

* Statistically significant at 5% level.
™ Statistically significant at 1% level.

high levels of investment are, particularly, concentrated in
growth, seeking to reach a minimum scale of efficiency that
allows them to survive in their operating markets.

Given that the GDP is a positive determinant of young
SMEs with high levels of investment, the results suggest that
young SMEs with high levels of investment are able to benefit
more efficiently from the evolving economic climate, than
young SMEs with low levels of investment. The fact that GDP
is not a positive determinant of investment in young SMEs
with low levels of investment seems to indicate that these
SMEs, probably due to the difficulty in managing their finan-
cial resources, are not able to take advantage of favourable
development of the economic situation by increasing invest-
ment.

The conclusions of Bernanke and Gertler (1996) that SMEs
may be more sensitive to the evolving economic climate than
large firms, because of the greater difficulty in diversifying
their sources of finance, do not appear to be particularly
relevant in explaining the empirical evidence identified in
this study, since the economic situation does not influence
the investment of young SMEs with low levels of investment.

Sales are a positive determinant of investment in old SMEs
with high levels of investment, but they are not a positive
and not a restrictive determinant of investment in old SMEs
with low levels of investment.'® Consequently, the empirical

levels of investment (75th qt, 90th qt, 95th qt) than in old SMEs
with high levels of investment (75th gt, 90th gt, 95th qt).

10 We also verify that the impact of sales in investment is greater
for old SMEs with high levels of investment than for young SMEs with
high levels of investment. The results presented in Tables 7 and 8
confirm that the estimated coefficients, which measure the rela-
tionships between sales and investment, are of a greater magnitude
in old SMEs with high levels of investment (75th gt, 90th qt, 95th

evidence obtained in this study allows us to corroborate the
previously formulated Hypothesis H2.

Previous empirical evidence (Aivazian et al., 2005; Hung
and Kuo, 2011) indicates that large firms adjust investment
as a function of sales. In the current study, young and old
SMEs with high levels of investment adjust the investment
as a function of sales, but the magnitude of that adjust-
ment is greater for old SMEs with high levels of investment.
The empirical evidence obtained, regarding the sales as
determinant of investment, allows us to conclude that the
principles of the Neoclassical Theory (Hall and Jorgenson,
1967; Jorgenson, 1971; Chirinko, 1993) are verified by SMEs
with high levels of investment, mainly by old SMEs with high
levels of investment.

We verify that cash flow is a determinant stimulat-
ing investment in young SMEs with low and high levels
of investment. However, the magnitude of the estimated
parameters, measuring the relationships between cash flow
and investment, is greater in young SMEs with low lev-
els of investment than in young SMEs with high levels of
investment.'" Based on these results, we can consider the

qt) than in young SMEs with high levels of investment (75th gt, 90th
qt, 95th qt).

" From observation of the results presented in Table 7, we find
the magnitude of estimated parameters measuring relationships
between cash flow and investment is greater in young SMEs with
low levels of investment (5th qt, 10th gt, 25th gt) than in young
SMEs with high levels of investment (75th qt, 90th qt, 95th qt). On
the basis of the results presented in Tables 7 and 8, we also verify
that the magnitude of estimated parameters, measuring the rela-
tionships between cash flow and investment, is greater in young
SMEs with low levels of investment (5th qt, 10th qt, 25th qt) than
in old SMEs with low levels of investment (5th qt, 10th qt, 25th qt)



Table 7

Investment determinants - young SMEs.

Independent variables

Dependent variable: /; ¢

5th gt

10th qt

25th qt

50th qt

75th qt

90th qt

95th qt

GDP;_4
SALES; t—1
CFi 1
LEV; ¢ 1

IP; ¢4

Ait

CONS

Pseudo R?
Firms
Observations

0.0071 (0.0290)
—0.0491" (0.0140)
1.5671" (0.2281)
~0.2177" (0.0560)
~0.2898" (0.0577)
—0.2567" (0.0509)
0.0145 (0.0308)
0.2934

504

3383

0.0056 (0.0270)
~0.0349" (0.0115)
1.4516" (0.1754)
—0.2451" (0.0678)
~0.2155" (0.0456)
—0.2891" (0.0678)
0.0190 (0.0376)
0.2890

504

3383

0.0104 (0.0305)
~0.0269" (0.0131)
1.32917 (0.1671)
—0.2090" (0.0589)
—0.1089" (0.0345)
—0.2453" (0.0490)
0.0140 (0.0323)
0.2687

504

3383

0.0110 (0.0345)
0.0146 (0.0283)
1.0991" (0.1566)
—0.0807" (0.0389)
—0.0451" (0.0240)
—0.2782" (0.0467)
0.0244 (0.0379)
0.1822

504

3383

0.0207" (0.0067)
0.0290" (0.0089)
0.5717" (0.1291)
0.1089" (0.0202)
0.0133 (0.0290)
—0.1901" (0.0445)
0.0199 (0.0315)
0.3218

504

3383

0.0245" (0.0076)
0.0389" (0.0125)
0.3414’ (0.1383)
0.1290" (0.0345)
0.0149 (0.0346)
~0.2290" (0.0533)
0.0106 (0.0166)
0.3303

504

3383

0.0298" (0.0101)
0.0461" (0.0129)
0.2314" (0.1144)
0.1508" (0.0389)
0.0103 (0.0307)
—0.2521" (0.0604)
0.0118 (0.0187)
0.3115

504

3383

Notes: (1) Standard deviations in parenthesis; (2) the estimates include sectoral dummy variables, but not show; and (3) the estimates include time dummy variables but not show.
* Statistical significant at 5% significance.
™ Statistical significant at 1% significance.

Table 8

Investment determinants - old SMEs.

Independent variables

Dependent variable: /; ¢

5th gt

10th qt

25th qt

50th qt

75th qt

90th qt

95th qt

GDP;_
SALES; ;1
CFi ¢
LEV; ¢ 1

IP; ¢4

At

CONS

Pseudo R?
Firms
Observations

—0.0098 0.0344)
—0.0181 (0.0214)
0.5891" (0.1245)
—0.1056" (0.0490)
—0.1561" (0.0341)
—0.2144" (0.0478)
0.0086 (0.0214)
0.1961

1326

11,934

—0.0033 (0.0121)
—0.0109 (0.0247)
0.6511" (0.1563)
—0.1451" (0.0331)
~0.1133" (0.0259)
—0.3090" (0.0562)
0.0140 (0.0225)
0.2350

1326

11,934

0.0074 (0.0254)
0.0190 (0.0391)
0.6190" (0.1178)
—0.0798 (0.0899)
~0.0781" (0.0372)
—0.2805" (0.0569)
0.0171 (0.0394)
0.1715

1326

11,934

0.0102 (0.0502)
0.0334° (0.0161)
0.5388" (0.0954)
—0.0129 (0.0677)
~0.0299 (0.0521)
—0.2229" (0.0436)
0.0202 (0.0266)
0.1888

1326

11,934

0.0122 (0.0165)
0.0464" (0.0153)
0.5562" (0.0867)
0.0451 (0.0891)
0.0209 (0.0575)
—0.1514" (0.0501)
0.0214 (0.0371)
0.1910

1326

11,934

0.0143" (0.0070)
0.0607" (0.0189)
0.6223" (0.1112)
0.0515 (0.0835)
0.0138 (0.0407)
—0.1886" (0.0494)
0.0167 (0.0209)
0.2103

1326

11,934

0.0178" (0.0064)
0.0743" (0.0219)
0.5005" (0.0844)
0.0566 (0.0790)
0.0339 (0.0680)
—0.1307" (0.0411)
0.0133 (0.0272)
0.2210

1326

11,934

Notes: (1) Standard deviations in parenthesis; (2) the estimates include sectoral dummy variables, but not show; and (3) the estimates include time dummy variables but not show.
* Statistical significant at 5% significance.
™ Statistical significant at 1% significance.

88¢

‘12 12 SapuUsW S



Investment determinants of young and old Portuguese SMEs

289

Table 9 Investment determinants of young and old SMEs - F Chow Test to non-linearities.

Variables Non-linearities test-young SMEs Non-linearities test-old SMEs
GDP;_4 18.75" (0.0000) 16.10" (0.0000)

SALES; ;1 33.09” (0.0000) 18.02" (0.0000)

CFit—1 13.44" (0.0020) 2.331 (0.1271)

LEV; ¢4 37.23" (0.0000) 17.80" (0.0000)

IP; ¢ 17.66" (0.0000) 14.09" (0.0001)

Note: Probabilities in parenthesis.
™ Statistical significant at 1% significance.

previously formulated Hypothesis H3 as valid, since although
Free Cash Flow Theory (Fazzari et al., 1988; Fazzari and
Petersen, 1993) seem to contribute for understanding young
SMEs’ investment decisions, whatever their level of invest-
ment. Moreover, Free Cash Flow Theory seems to be more
important in explaining the investment decisions of young
SMEs with low levels of investment.

As Diamond (1989) concludes, the lower age of SMEs can
imply greater business risk, and consequently greater like-
lihood of bankruptcy, as well as less reputation in credit
markets. According to Stiglitz and Weiss (1981) and La Rocca
etal. (2011), these characteristics may contribute to lenders
setting difficult terms of credit for this type of firms. These
arguments seem to be relevant, in explaining the greater
importance of cash flow for investment, in young SMEs
with low levels of investment. Indeed, SMEs in the start
of their life-cycle, with low levels of investment, will pre-
sumably be the firms more restricted financially. Considering
Donaldson (1961) and Myers and Majluf (1984), the greater
relative importance of cash flow, for financing investment
in this type of firms, suggests that problems of information
asymmetry in the relationships between owners/managers
and creditors imply that internal and external finance are
not perfect substitutes. Therefore, internal finance is par-
ticularly important in the activities of firms, where these
problems of information asymmetry are especially relevant.

The empirical evidence obtained in this study corrob-
orates the results of other studies,’? since cash flow is
important in explaining SME investment, with investment
being adjusted as a function of cash flow.

Regarding the control variables, debt and interest paid
are restrictive determinants of investment in young and
old SMEs with low levels of investment. However, the
magnitude of the estimated parameters, measuring the
relationships between debt and investment, and the rela-
tionships between interest paid and investment, are greater
in young SMEs with low levels of investment than in old
SMEs with low levels of investment.'® These results suggest
that problems of information asymmetry, in relationships

and in old SMEs with high levels of investment (75th gt, 90th qt,
95th qt).

12 Fazzari et al. (1988), Fazzari and Petersen (1993), Aivazian et al.
(2005), Junlu et al. (2009), Sun and Yamori (2009) and Hung and Kuo
(2011).

13 The results presented in Tables 7 and 8 indicate that the mag-
nitude of estimated parameters measuring relationships between
debt and investment, and the relationships between interest paid
and investment, are greater in young SMEs with low levels of

between owners/managers and creditors, are particularly
relevant in explaining investment in young SMEs with low
levels of investment.

This empirical evidence appears to indicate that certain
characteristics of SMEs, such as the greater likelihood of
bankruptcy, less capacity to provide collateral, less trans-
parency of available information, and greater possibility
to change the composition of firm assets (Diamond, 1989),
could be especially relevant for lenders hindering credit and
setting credit terms to young SMEs with low levels of invest-
ment. In fact, the low levels of investment in young SMEs
may be a consequence of the obstacles in accessing credit,
implying for these firms to pass up investment opportunities.

It is interesting to confirm that debt is a positive deter-
minant of investment in young SMEs with high levels of
investment. This empirical evidence prevents us from cor-
roborating the conclusions of Myers and Majluf (1984) that
firms prefer to use internal rather than external finance to
fund investment, when our subject of analysis is young SMEs
with high levels of investment. Indeed, on the one hand,
debt contributes to increase the investment in young SMEs
with high levels of investment, the magnitude of the esti-
mated parameter becoming greater as we consider higher
quantiles. On the other hand, the magnitude of the esti-
mated parameter measuring the relationship between cash
flow and investment becomes lower as we consider higher
quantiles.™ These results indicate that the higher the level
of investment in young SMEs, the greater the preference for
external rather than internal finance to increase investment.

Conclusion and implications

Based on two samples of Portuguese SMEs: 582 young SMEs
and 1654 old SMEs, using the two-step estimation method
and quantile regressions, this paper analyses the applica-
bility of theories of investment in young and old SMEs with
different levels of investment.

investment (5th qt, 10th qt, 25th qt) than in old SMEs with low
levels of investment (5th gt, 10th gt, 25th qt).

4 The results presented in Table 7 reveals that in the upper quan-
tiles of investment distribution, (75th qt, 90th qt, 95th qt), the
magnitude of the estimated parameter, which measures the rela-
tionship between cash flow and investment, decreases, which is
evidenced by the estimated parameter in the 95th quantile. In the
upper quantiles of investment distribution (75th qt, 90th qt, 95th
qt), the magnitude of the estimated parameter, which measures the
relationship between debt and investment, increases, as can also
be observed from the estimated parameter in the 95th qt.
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The paper contributes to the literature revealing that
age and especially the level of investment are important in
explaining investment decisions of SMEs. The Growth Domes-
tic Product, as the investment determinant of Acceleration
Principle Theory, has a greater impact in the investment of
young SMEs with high levels of investment. The sales, as
the investment determinant of Neoclassical Theory, have
greater impact in the investment of old SMEs with high
levels of investment. Finally, the cash flow, as the invest-
ment determinant of Free Cash Flow Theory, has a greater
impact in the investment of young SMEs with low levels of
investment. The empirical evidence obtained, showing the
existence of differences in the impact of the determinants
of investment on young and old SMEs with different levels
of investment, evidences the applicability of the invest-
ment theories to young and old SMEs with different levels
of investment.

The results obtained show that the level of debt and the
interest rate are restrictive determinants of investment in
young SMEs with low levels of investment. These results rein-
force the possible dependence of those SMEs on internal
finance, as a consequence of their obstacles in obtaining
external finance for funding their investment opportuni-
ties.

It should be highlighted that in young SMEs with high
levels of investment, debt is a positive determinant of
investment, becoming relatively more important as invest-
ment grows, unlike the case of cash flow whose relative
impact diminishes in young SMEs with high levels of invest-
ment as the levels of investment become greater. These
results are particularly important, showing that when young
SMEs carry out major investments they do not necessarily
prefer internal to external finance.

Portugal is a country with a bank-based financial system,
in which, similarly to some other EU countries, the majority
of SMEs do not have access to the stock market. This fact
restrains, considerably, the possibility of diversification of
SMEs’ financing sources. When internal finance is insufficient
Portuguese SMEs are largely dependent on access to debt,
on reasonably favourable terms to fund their investment
opportunities.

The empirical evidence, obtained in this study, shows
that young and old SMEs with low levels of investment
may be affected by restrictions in access to debt, this
effect being particularly strong in young SMEs with low
levels of investment. SMEs in Portugal, as in other Euro-
pean countries, are an important creator of employment,
and stimulant of economic growth. Therefore, we suggest
policy-makers to support both young and old Portuguese
SMEs with low levels of investment, but with good invest-
ment opportunities. Above all, the governmental support
should be provided through special beneficial lines of credit
to young SMEs with low levels of investment, facing credit
restrictions, but with good investment opportunities. There-
fore, when internal finance is insufficient, those firms do not
restrain their investment, nor their growth, increasing their
possibility to survive in their operating markets. We suggest
that the owners/managers of young and old Portuguese SMEs
with low levels of investment try to adjust as far as possible
their investment as a function of the economic climate and
sales, so as to take advantage of more favourable conditions
for increasing investment.

This study contains one limitation. From the database
it is not possible to identify variables that would allow us
to determine the degree of relationship between the own-
ers/managers of Portuguese SMEs and creditors. Therefore,
it is not possible to determine more accurately the conse-
quences of information asymmetry in these relationships. In
future studies, seeking to use another database that allows
analysing the degree and the kind of relationships between
the owners/managers of Portuguese SMEs and creditors, we
suggest to analyse the influence of these relationships on
the investment decisions of Portuguese SMEs.

Appendix A. Survival analysis

Table A.1  Survival analysis - young and old SMEs.
Independent Dependent variable Pr(8;: = 1)
variables

Young SMEs Old SMEs
GDP;_4 0.0250" (0.0065) 0.0134" (0.0041)
SALES; ¢4 0.0561" (0.0124) 0.0115 (0.0106)
CFi 1 0.4877" (0.1433) 0.1054 (0.1290)
LEV; ¢4 0.1890" (0.0562) 0.1144" (0.0308)
IP; ¢ —0.1668" (0.0454) —0.0690" (0.0335)
CONS 0.0111 (0.0456) 0.0239 (0.0307)
Pseudo R? 0.4343 0.3249
Firms 582 1654
Observations 3771 13,637

Notes: (1) Standard deviations in parenthesis; (2) the estimates
include sectoral dummy variables, but not show; and (3) the
estimates include time dummy variables but not show.

* Statistical significant at 5% significance.

™ Statistical significant at 1% significance.
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