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Abstract

In the literature, positive investment cash flow sensitivity is attributed to either asymmetric information
induced financing constraints or the agency costs of free cash flow. Using data from a sample of 68
manufacturing firms listed on the South African JSE, this paper contributes to the literature by investigating
the source of investment cash flow sensitivity. We have found that asymmetric information explains the
positive investment cash flow sensitivity better than agency costs. Furthermore, asymmetric information has
been observed to be more pronounced in low-dividend-paying firms and small firms. Despite South Africa’s
having a developed financial system by international standards, small firms are seen to be financially
constrained. We attribute the absence of investment cash flow sensitivity due to agency costs to good
corporate governance of South African listed firms. Thus the paper provides further evidence in support of
the proposition in the literature that the source of investment cash flow sensitivity may depend on the
institutional setting of a country, such as its corporate governance.
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1 Introduction

The influence of cash flow on firms’ investment spending has been documented as far back as the
1950s and 1960s (see Meyer & Kuh, 1957; Donaldson, 1961). However, the seminal contribution
in this literature is provided by Fazzari, Hubbard and Petersen (1988; 2000). These authors
demonstrated that cash flow has a positive and significant effect on a firm’s investment spending
and that investment cash flow sensitivity is higher in financially constrained firms than in less
financially constrained firms. This has been corroborated by other authors, who have persistently
documented the same positive and significant result (see Hoshi, Kashyap & Scharfstein, 1991;
Oliner & Rudebusch, 1992; Vogt, 1994; Gilchrist & Himmelberg, 1995; Hadlock, 1998; Degryse
& De Jong, 2006). In contrast, Kaplan and Zingales (1997; 2000) observed that less constrained
firms displayed higher cash flow sensitivity to investment than more constrained firms while
Clearly, Povel & Raith (2007) recorded a U-shaped investment cash flow sensitivity. This non-
monotonic behaviour was also observed by Guariglia (2008), Hadlock and Pierce (2010) and
Hovakimian (2009).

In the literature, the first explanation for a positive relationship between cash flow and
investment spending is asymmetric information between the firm insiders and external capital
providers. Myers and Majluf (1984) modelled this issue formally. In their model, firm insiders
(managers and owners) aim to transfer wealth from external capital providers to existing
shareholders. To achieve this goal, they withhold information about the value of the firm from
capital market participants. In the presence of such information asymmetry, external capital
providers add a premium to the finance they provide to firms. This raises the cost of external
finance relative to internal finance and forces firms to rely on internal sources (cash flow) to
finance investment. The lack of external finance creates a financing gap (constraint), and as a
result firms forgo many positive net present value (NPV) projects (i.e. they under-invest).
Asymmetric information therefore leads to financing constraints and is one explanation for the
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positive influence of internal finance on firm investment.

The second explanation relates to the agency costs of a firm’s free cash flow (i.e. the cash that
remains available to investors after paying the costs of doing business). Jensen (1986) modelled
this issue formally and argues that if corporate governance practices are weak and valuable
investment opportunities are absent, managers can waste a firm’s free cash flow on unprofitable
projects instead of paying the funds to shareholders in the form of dividends or repurchase shares.
Managers might act in this manner because their objective is in conflict with shareholders’ wealth
maximisation objective. They might prefer growth of the firm to value maximisation because their
pecuniary and non-pecuniary benefits are tied to firm size. With this scenario, they would invest
the firm’s free cash flow in negative NPV projects, resulting in an overinvestment problem. Like
asymmetric information, agency costs of this nature may be one explanation for the positive
influence of internal finance on firm investment.

Certain governance mechanisms have been suggested in the literature to reduce free cash flows
and the associated agency costs. These include the use of debt finance and the payment of
dividends (see Jensen, 1986; Easterbrook, 1984).Through regular repayment of interest, debt
finance disciplines managers and protects the wastage of free cash flows. Paying out the free cash
flows as dividends also helps to align the interests of managers with those of shareholders.

Empirically, a number of studies have been conducted to verify the source of investment cash
flow sensitivity in different countries. These include the research by Vogt (1994) and Hadlock
(1998) in the USA, and the study by Degryse and De Jong (2006) in the Netherlands. Vogt (1994)
found that both asymmetric information and agency costs are important in explaining firm
investment behaviour but found agency cost explanations to be more dominant. The same agency
cost dominance result was found by Degryse and De Jong (2006) and they attribute the result to
the specific governance environment facing firms in the Netherlands. On the other hand, Hadlock
(1998) found asymmetric information to be a dominant reason for the observed investment cash
flow sensitivity. Most past studies have been conducted on the assumption that asymmetric
information is the primary cause of investment cash flow sensitivity and Hadlock’s (1998) result is
consistent with this. Hadlock (1998) even criticised Vogt’s (1994) result on the grounds of
inconsistency. These differing results show that the specific institutional environment (governance
and financial systems) determines which theory will be found to be dominant in explaining
positive investment cash flow sensitivity.

It is against these mixed results in the literature that we examine the source of investment cash
flow sensitivity in the South African environment. South Africa is unique in several respects. First,
the country has a better governance system by international standards (see World Economic
Forum, 2014/15 report). Hence, we could hypothesize that agency costs may not be a primary
explanation for positive investment cash flow sensitivity. Second, the country has a well-
developed financial system, which suggests that financing constraints may not be severe. This
would weaken the role of asymmetric information in explaining positive investment cash flow
sensitivity. These characteristics of the South African institutional environment make it an ideal
laboratory in which to investigate the issue.

The rest of the paper is structured as follows. Section 2 reviews the relevant literature on the
subject matter. It also discusses the South African institutional environment (corporate governance
and financial system) to provide an adequate context for the study. Section 3 describes the source
of the data and the methodology employed. Section 4 presents the results and discusses them, and
section 5 concludes the paper

2 Literature review

One implication of Modigliani & Miller’s hypothesis (1958) that the investment decision of firms
is independent of their financing decision is that internal and external finance are regarded as
substitutes for each other. However, the hypothesis was framed under the assumption of perfect
capital markets in which firms do not face constraints in raising external finance. In reality, raising
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external finance is costly to firms and hence cannot easily replace internal finance. In other words,
firms will be financially constrained and may be dependent on internal finance. Early literature by
Donaldson (1961) and Pinegar & Wilbricht (1989), for example, shows that internal finance is the
primary source of firms’ investment capital.

The Modigliani & Miller (1958) proposition has also been challenged from the perspective of
arguments that demonstrate the existence of asymmetric information and agency costs. Fazzari et
al. (1988; 2000) have demonstrated that the existence of asymmetric information and agency costs
affects the sensitivity of investment cash flow in a particular manner. Their conclusions have been
generally supported by various other studies (Bond, Harhof & Van Reenen, 1999; Carpenter,
Fazzari & Petersen, 1994; Nickell & Nicolitsas, 1999). They have also observed that low-dividend-
paying firms are financially constrained because of asymmetric information and hence they rely on
internal finance to fund their investment. Hadlock (1998) found support for the asymmetric
information theory. Empirically, evidence on the relevance of agency costs is mixed, with Oliner
and Rudebusch (1992), Carpenter (1995), Devereux and Schiantarelli (1990), Strong and Meyer
(1990), Hoshi et al. (1991), Hubbard, Kashyap & Whited (1995) failing to find evidence in support
of this theory, and Vogt (1994) and Degryse and De Jong (2006) finding such evidence.

In order to study which theory, asymmetric information or agency costs, explains the
relationship between investment and cash flow, researchers have studied the interaction of cash
flow with Tobin’s Q in regressions (see Vogt, 1994; Degryse & De Jong, 2006; Hoshi et al.,
1991). Some exceptions are Hadlock (1998) and Oliner and Rudebusch (1992), who used the
interaction of cash flow with insider shareholding to explain the two theories. Tobin’s Q is simply
measured by the market value of the firm in relation to its book value and indicates the
profitability of future investment opportunities. Firms with high Q values (higher profitability of
future investment opportunities) are assumed to face asymmetric information and an
underinvestment problem (Myers & Majluf, 1984). Their financial resources are viewed as
insufficient to finance all the available positive NPV projects. In contrast, firms with low Q values
(lower profitability of future investment opportunities) are assumed to face agency costs and the
overinvestment problem. They are considered to have more financial resources than are needed for
the available positive NPV projects. Thus managers may have an incentive to waste the firm’s
financial resources in value-destroying projects.

Under the agency cost theory, firms will pay low dividends just to exploit the free cash flow
whereas under the asymmetric information scenario they pay low dividends to conserve cash. Vogt
(1994) found that the low-dividend-paying firms have significantly higher cash flow coefficients
than the medium- and high-dividend-paying firms, a result that is consistent with either the agency
cost or asymmetric information theory. However, further econometric tests lend support to the
agency cost theory. Degryse and De Jong (2006), who used a sample of Dutch firms, also found
results consistent with the agency cost theory. In addition, they found that bank debt is one of the
governance mechanisms that help to reduce the agency costs of free cash flows.

While studies similar to the one by Fazzari et al. (1988; 2000) conclude that investment cash
flow sensitivity for financially constrained firms is higher than in less financially constrained
firms, there are other studies that reach a contrary conclusion. For instance, Kaplan and Zingales
(1997; 2000), who extensively challenged and questioned the validity of the measure of financial
constraints and the positive relationship between investment and cash flow used by Fazzari et al.
(1988), observed that least constrained firms displayed a higher sensitivity of cash flow to
investment than more financially constrained firms. This has been supported in other studies (see
Chang, Tan, Wong & Zhang, 2007; Cleary, 1999; Erickson & Whited, 2000). The contradictory
conclusions in empirical studies have been attributed to the lack of a precise proxy for financial
constraints by Clearly, Povel and Raith (2007), whose research showed a U-shaped (non-
monotonic) relationship between investment and cash flow due to the interaction between the cost
and revenue effect of investment. This non-monotonic investment-cash flow relationship has also
been observed by Firth, Malatesta, Xin & Xu (2012) for China’s listed firms, Guariglia (2008) for
UK firms, and by Hadlock and Pierce (2010) and Hovakimian (2009) for US manufacturing firms.
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It is noteworthy that studies (including this study) on investment cash flow sensitivity (ICFS) have
focused only on manufacturing firms because of their relatively smooth investment schedules and
visible fixed investment compared to other sectors (Allayanis & Mozumdar 2004; Rousseau &
Kim, 2008; Hayashi & Inoue, 1991). This is a limitation of the study in that conclusions cannot be
generalised to other sectors of the South African economy.

Since studies have also alluded to the influence of the institutional environment on the source of
investment-cash flow sensitivity (e.g. Degryse & De Jong, 2006), a review of the governance
environment of the unit of study is necessary. South Africa, whose governance is largely Anglo-
Saxon based, has made significant corporate governance reforms since the end of apartheid in
1994 in the form of King Report I (1994), King Report II (2002) and King Report III (2009). King
Report I adopted an Anglo-American style of a unitary board of directors (consisting of executive
and non-executive directors), who are primarily accountable to shareholders with a voluntary
compliance and disclosure regime. King Report II further incorporated historical socio-economic
racial inequalities which were South African-specific realities in both the pre- and post-apartheid
periods. Thus, as opposed to the Anglo-American approach, the King reports incrementally
adopted an inclusive approach incorporating both shareholders and stakeholders, thus making
South African corporate governance a hybrid model (Ntim, Opong, Danbolt & Thomas, 2012).

Scholars have observed that the post-apartheid South African corporate setting is uniquely
characterised by concentrated ownership, weak enforcement of corporate regulations, high levels
of institutional ownership and weak shareholder activism, as well as distinctive features relating to
the greater need to meet affirmative action and stakeholder corporate governance provisions, such
as black economic empowerment (Armstrong, Segal & Davis, 2005; Ntim, 2009). In particular,
concentrated ownership renders the market for corporate control weak (Haniffa & Hudaib, 2006),
which can impact negatively on the willingness of corporations to engage in voluntary compliance
and disclosure, thereby limiting the ability of a voluntary code to improve corporate governance
standards.

The Institute of International Finance (IIF, 2007) Report assessing corporate governance
implementation and practices in emerging markets shows that while South Africa appears to have
a sound and well-developed corporate governance framework in the form of the King Code, scant
research has been done to ascertain the actual levels of voluntary compliance among listed firms.
Research by Ntim et al. (2012) has shown substantial variation among South African firms on the
degree of voluntary compliance with the King II Code. Nevertheless, the 2013-2014 Report of the
World Economic Forum shows that South Africa ranks highest for rigorous auditing and reporting
standards, efficacy of corporate boards, and the protection of minority shareholders’ interests.
However, despite the fact that South Africa has a good corporate governance code, its
implementation by companies has not been extensively researched.

3 Data and methodology

3.1 Data

Firm-level financial data for the years 2005-2013 was obtained from the Bureau van Dijk’s Orbis
financial database. We selected manufacturing firms because of the relatively smooth investment
schedules of these firms compared to other sectors such as the construction or services sectors
(Allayanis & Mozumdar, 2004; Rousseau & Kim, 2008; Hayashi & Inoue, 1991). Another reason
of secondary importance for selecting manufacturing firms was to make it possible to compare our
result with previous studies which also relied on manufacturing samples.

The sampling process proceeded as follows. A total of 68 listed manufacturing firms were
selected from a total of 81 JSE-listed manufacturing firms included in the Orbis financial database
on the basis of availability of data. Consistent with the research tradition in the field of investment
cash flow sensitivity, the following data cleaning strategies were followed. First, firms that were
engaged in significant merger and acquisition (M & A) and divestiture activities during the period
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under study were removed. The growth rate of assets was calculated and if a firm-year observation
was found to have a growth rate that exceeded 85 per cent; it was removed from the dataset. We
removed data of this kind because firm growth as a result M & A and divesting activities is not
normal. Second, all firm-level variables, which were used in the econometric model, were
winsorised at the 1 per cent and 99 per cent percentile, i.e. values below and above these
percentiles were capped at these percentiles. This procedure was employed to reduce the potential
impact of outliers on parameter estimates. Third, those firms—year observations with negative
equity values were dropped because data of this kind fall outside the usual pattern.

The usable sample of 68 firms had an average of 5.5 years’ data, making the total firm-year
observations 377. Use of the Generalized Method of Moments (GMM) estimation technique
further reduced the number of firm-year observations to 294.

3.2 Estimation model

The following model of investment, adapted from the standard approach in the literature,
was employed (see Hoshi et al., 1991; Vogt, 1994; Degryse and De Jong, 2006). Investment is
estimated as a function of its own lag, sales, cash flow, Tobin’s Q and interaction of cash flow
and Q.

Iit _ ﬁ S” CF:’ CF:t . V (1)
(Kirl)—a-'-ﬁ](K”z)-‘-ﬁz(K )+ﬂ3(K )+/))4Qit+/))5(K”1) (Qit)+fi+dt+€”

it—1 it—1

Where [ is investment measured as the difference between net property, plant and equipment at the
end and beginning of the period plus depreciation; K is the capital stock or net property, plant and
equipment; S is sales; CF is cash flow measured as net income plus depreciation; Q is Tobin’s Q
measured as the ratio of market value of equity to book value of equity; f; represents firm fixed
effects; d, represents time dummies. Time dummies are added because firm-level investment is
influenced by macroeconomic factors such as the business cycle. Finally, e; is the usual error term.

In the standard approach, Tobin’s Q is measured as the ratio of the market value of assets to
replacement cost of assets (Lindenberg & Ross, 1981). Because of data insufficiency, we adopted
the approach of Klapper and Love (2004), who used the approximate Tobin’s Q, namely, the ratio
of the market value of assets to the book value of assets. In essence, this measure can be reduced
to the market value of equity to book value of equity as the market value and book value of debt
are assumed to be the same.

The estimation model in equation (1) was extended in a number of ways. First, cash flow was
interacted with subsamples of Q (defined as low Q, medium Q and high Q) to check the robustness
of the result. Second, cash flow was interacted with the subsamples of firms with different
dividend pay-out levels to check whether the low-dividend-paying firms are the ones that show the
greatest investment cash flow sensitivity. Third, cash flow was interacted with firm size as firm
size has implications for the two theories — asymmetric information theory and agency cost theory.
The agency cost theory will hold if cash flow coefficients are high for large firms whereas the
asymmetric information explanation will hold if the cash flow coefficients of small firms are high.
Fourth, triple interaction terms of cash flow, Q and dividend pay-out level subsamples were
created. The purpose of this analysis is to see in which subsample of dividend-paying firms either
theory will hold true. The expectation regarding each theory is that the result will hold in low-
dividend-paying firms. Fifth, as in the fourth case, triple interaction terms of cash flow, Q and firm
size subsamples were created, the purpose being to examine the firm sizes at which each theory
holds true. The expectation is that the agency cost theory will hold true in large firms and the
asymmetric information theory will hold true in small firms.

Dummy variables for subsamples of Q, dividend pay-out levels and firm size are created as
follows. First, all these variables are split using quartile values. Second, a dummy variable is
created for the data spanning the different quartile values. The quartile-based classification of
firms is used by several authors in the literature. For instance, Hoshi et al. (1991) split Tobin’s Q
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into two parts using the median (the second quartile); Vogt (1994) split Tobin’s Q into four parts;
Degryse and De Jong (2006) split Tobin’s Q into two parts using Q1 (the first quartile), with
values below Q1 rated as low Q firms and those above Q1 rated as high Q firms. They do this to
maintain adequate sample size and heterogeneity within the two groups.

For our research, we split Tobin’s Q and dividend pay-out levels into three parts using Q1 (the
first quartile) and Q3 (the third quartile); firm size was split into two parts using Q2 (the median).
We followed this approach in splitting the sample by considering the distribution of each variable
with the goal of achieving adequate sample size and heterogeneity in the subsamples. Tobin’s Q
and dividend-paying firms below Q1 are judged as low Q and low-dividend-paying firms. Those
between Q1 and Q3 are considered medium Q and medium-dividend-paying firms. Those above
Q3 are rated as high Q and low-dividend-paying firms. For firm size, those below Q2 are
classified as small firms and those above the median as large firms. The quartile values of the
different variables are as follows. For Tobin’s Q, Q1 is 0.77 and Q3 is 2.32, for dividend pay-out
levels the values are 0 and 0.28 respectively. The median firm size as measured by assets is USD
206.87. Despite using the ad hoc quartile-based classification which is dependent on the available
data, we acknowledge that there are theoretical and logical means of classifying firms. For
instance, with respect to Tobin’s Q, the theoretically valid cut-off point for classifying firms as
high and low Q could logically be a Q value of 1. However, this classification may not be
meaningful if the mean Q is substantially different from 1 and the data are not normally
distributed. We were therefore forced to use our own classification scheme, which is dependent on
the available data. We followed a scheme that generates sufficient sample size and heterogeneity
across the groups.

After the variables had been split by quartile values, a dummy variable was created as follows.
For a low Q dummy, the code 1 is assigned if the Q values are below Q1, otherwise the value is
zero. For a medium Q dummy, the code 1 is assigned if the Q values are between Q1 and Q3,
otherwise the value is zero. For the high Q dummy, the code 1 is assigned if the Q values are
greater than Q3, otherwise the value is zero. The same procedure is used to create dummies for
dividend pay-out levels and firm size variables. After this procedure, the various dummy variables
of Q, dividend pay-out levels and firm size were interacted with cash flow.

As to the estimation technique, the Generalized Method of Moments (GMM) system of
estimators proposed by Blundell and Bond (2000) was employed. Such estimators control for
fixed effects through first differencing, taking into account heteroskedasticity and autocorrelation
and the presence of endogenous variables. To address the issues of heteroskedasticity, cluster
robust standard errors were used. Endogeneity was addressed by using the two lags of the
endogenous right-hand side variables in equation [1] as instruments. Lagged investment, cash flow
and the various cash flow interaction terms were treated as endogenous variables. The endogeneity
of cash flow arises from the fact that increased investment can increase a firm’s cash flows (i.e. the
simultaneity problem) in addition to the standard causality of cash flow to investment. The Sargan
test of over identifying restriction is used to test for instrument validity. The Autoregressive (AR)
of order two, AR (2), test is used to check for autocorrelations in first difference errors.

4 Results and discussions

4.1 Descriptive statistics
Table 1 below presents summary statistics.

Some firms show negative investment, which indicates divestment and other firms invest twice
from their existing capital stock. There are some firms with negative cash flows, an indicator of
short-term financial difficulty, but there are some with exceptionally high internal cash flow. The
average Q value is 1.81, which leans more towards high Q firms, if 1is used as the theoretically
valid cut-off point.



394 SAJEMS NS 19 (2016) No 3:388-399

Table 1
Descriptive statistics of key variables
Variables N T NxT Mean SD Min Max

Investment 68 55 377 0.22 0.36 -0.47 1.96
Cash flow 68 55 377 1.00 2.83 -3.32 25.46

Q 68 55 377 1.81 1.48 0.077 7.9
Sales 68 55 377 9.56 12.30 0.576 58.89
Pay-out 68 55 377 0.10 0.52 -4.14 1.26
Size 68 55 377 1,228,720 3,202,982 3,044 20,400,000

This could be an indication that South African manufacturing firms are in the high Q range, which
suggests that asymmetric information explanations may possibly be relevant. There are some firms
with negative dividend pay-out levels, indicating payment of dividends even when the firm is
making a loss. On the other hand, there are some firms that pay more than their current net income
as dividends. The firm size standard deviation shows that firms with sufficient variation in size
(both small and large firms) are included in the sample.

4.2 Econometric results

Before the results were interpreted, the model adequacy was examined. The Wald statistics was
significant, which indicates that all the included variables jointly explain the investment behaviour
of the manufacturing firms. The Sargan test was insignificant, which indicates that the instruments
are valid. The AR(2) test was also insignificant, indicating that there is no autocorrelation in the
first difference residuals and thus no specification problem in the model. Year dummies are
included in the model to capture investment dynamics, but most of these dummies are insignificant
except for the years 2009 and 2010, which are significant in some models. In general, no sensible
interpretation is produced by the inclusion of year dummies.
Table 2 below shows the econometric results for different levels of Tobin’s Q.

Table 2
Cash flow interaction with Q and subsamples of Q
* *
Variables Basic results cﬁtsel‘:'zzlcc‘t‘i':)r? subsg:li?eﬂi?\‘t':rgction
Coefficients P-values Coefficients P-values Coefficients P-values
Lagged investment -0.04 0.611 -0.01 0.925 0.05 0.467
Cash flow 0.04 0.000**
Sales 0.02 0.000** 0.03 0.000** 0.02 0.000**
Q 0.071 0.199 0.002 0.957 0.04 0.438
Cash flow * Q 0.02 0.000**
Cash flow * Low Q 0.035 0.497
Cash flow * Medium Q 0.007 0.442
Cash flow * High Q 0.06 0.000**
Wald 0.000** 0.000** 0.000**
Sargan 0.2636 0.1443 0.9989
AR(2) 0.2449 0.2622 0.3858
N 68
T 5.5
NT 377
** Significant at 5%

Basic result: This model estimates investment as a function of its own lag, cash flow, sales and
Tobin’s Q. Lagged investment is not significant, which indicates that there is no persistence in the
investment decision of firms. Current year investment does not depend on what happened in the
previous year. Cash flow is positive and significant, indicating financing constraints due to
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asymmetric information (Fazzari et al., 1988) or that the firm managers are wasting the firm’s free
cash flow (Vogt, 1994; Degryse & De Jong, 2006). The true source of such positive investment
cash flow sensitivity will be explored in later sections. The sale of goods has a positive and
significant coefficient, which is an indication that the demand for firms’ products is one driving
force behind investment. Surprisingly, Tobin’s Q is not a significant determinant of investment
spending in South African manufacturing firms.

Cash flow* Q interaction: Our result shows a positive and significant coefficient for the
interaction of cash flow with Tobin’s Q. This indicates that the higher the Q, the higher the
investment cash flow sensitivity. This also means that higher investment cash flow sensitivity is
observed in firms with higher Q values. This evidence is consistent with asymmetric information
as the source of investment cash flow sensitivity. High Q firms offer much investment
opportunity; they are young and growing firms with possible information opaqueness. As a result,
they face greater challenges in raising finance from capital markets. In the end they will be
financially constrained and rely on internal cash flows to finance their investment. This result is
consistent with the findings of Hadlock (1998) on mixed US firms but contradictory to those of
Vogt (1994) for US manufacturing firms and Degryse and De Jong (2006) for Dutch firms. The
latter authors found agency costs to be the source of investment cash flow sensitivity. The fact that
these findings are contradictory to agency cost explanations makes sense in the light of the better
corporate governance practices observed in South African firms. The institutional set-up in the
country may have a bearing on the observed investment cash flow relationship.

The finding that asymmetric information is the source of investment cash flow sensitivity
implies that South African manufacturing firms are financially constrained. At a glance, this seems
odd as the country has one of the most sophisticated financial systems by international standards.
But the reality may be that the financial system is serving only a few firms in good standing.

Cash flow* Q subsample interaction: Extreme values of Q may influence both the sign and
the significance of the parameter estimates of cash flow interaction with the continuous Q variable.
As in Vogt (1994), we interacted cash flow with subsamples of Q. This approach can also be used
as a robustness check. The result shows that the cash flow interaction with high Q firms is positive
and significant whereas the interaction of cash flow with either low Q or medium Q is not. Thus
only high Q firms show positive and significant investment cash flow sensitivity. This again
confirms that asymmetric information is the source of investment cash flow sensitivity.

Table 3 below presents the econometric results in which cash flow is interacted with firm
subsamples according to dividend pay-out levels and firm size.

Table 3
Cash flow interaction with subsamples of pay-out and firm size
Cash flow* pay-out subsample Cash flow* size subsample
Variables interaction interaction

Coefficients P-values Coefficients P-values
Lagged investment -0.04 0.551 -0.05 0.628
Sales 0.015 0.024* 0.02 0.000**
Q 0.047 0.327 0.04 0.366
Cash flow * low pay-out /size 0.03 0.000** 0.04 0.001**
Cash flow * medium pay-out /size 0.12 0.125
Cash flow * high pay-out /size 0.10 0.084 -0.0233 0.680
Wald 0.000** 0.000**
Sargan 0.9949 0.8882
AR(2) 0.5527 0.2931
N 68
T 5.5
NxT 377

** Significant at 5%
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Cash flow* pay-out subsample interaction: The purpose of this analysis is to know which
dividend-paying firms show higher investment cash flow sensitivity. Under both asymmetric
information and agency cost theories, low-dividend-paying firms are expected to show higher
investment cash flow sensitivity, but for different reasons. With regard to asymmetric information
theory, firms pay low dividends because they are financially constrained. They need to conserve
cash to finance their investment expenditures. With regard to agency cost theory, firms pay low
dividends because managers may intend to waste the free cash flows.

Our result shows that only the cash flow interaction with low-dividend-paying firms is positive
and significant. This is consistent with either theory. But since we found the asymmetric
information explanation to be valid in the previous subsections, we can deduce that the firms pay
low dividends to conserve cash instead of wasting cash in value-destroying projects.

Cash flow* firm size subsample interaction: This is another test for the source of investment
cash flow sensitivity, namely, to determine whether it is a result of asymmetric information or
agency costs. The extant literature indicates that large firms suffer from agency costs as a result of
diverse ownership structure (Devereux & Schiantarelli, 1990) whereas small firms suffer from
asymmetric information (Vogt, 1994). Our result shows that the cash flow interaction with small
firms is positive and significant whereas the interaction with large firms is not. This is consistent
with the asymmetric information explanation.

Table 4 below presents econometric results of the cash flow interaction with Q and firm
subsamples according to dividend pay-out levels and firm size.

Table 4
Cash flow interaction with Q and subsamples of pay-out and firm size
Cash flow * Q * pay-out Cash flow * Q* firm size
Variables subsample interaction subsample interaction
Coefficients P-values Coefficients P-values
Lagged investment -0.03 0.719 -0.02 0.872
Sales 0.027 0.000** 0.02 0.000**
Q -0.021 0.489 0.005 0.913
Cash flow * Q * low pay-out /size 0.02 0.000** 0.022 0.000**
Cash flow * Q * medium pay-out 0.005 0.656
Cash flow * Q * high pay-out /size 0.015 0.421 -0.022 0.355
Wald 0.000** 0.000**
Sargan 0.9920 0.7958
AR(2) 0.1440 0.2937
N 68
T 5.5
NT 377
** Significant at 5%

Cash flow* Q * pay-out subsample interaction: This test was conducted to check the robustness
of findings. The interaction of cash flow and Q confirms the asymmetric information explanation
whereas the interaction of cash flow and dividend pay-out levels shows that low-dividend-paying
firms have higher and significant investment cash flow sensitivity. Our result again shows that
low-dividend-paying firms have a positive and significant coefficient. This is evidence of the
presence of asymmetric information problems in these firms.

Cash flow* Q * firm size subsample interaction: Like the result for the previous interaction
term of cash flow with size, the current result is significant with small firms. This result is again
consistent with the theory that asymmetric information is the source of investment cash flow
sensitivity.

Discussion: All our findings on the interaction of cash flow with Q, dividend pay-out levels and
firm size consistently indicate that the source of positive investment cash flow sensitivity observed
in South African manufacturing firms is asymmetric information induced financing constraints
rather than agency cost problems. The presence of asymmetric information is observed in high Q,
low-dividend-paying and small firms. This result is in contrast with the evidence found in
developed economies, where agency costs are the primary explanation for positive investment
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cash flow sensitivity. The puzzling issue is that South Africa has a developed financial system
which is comparable to those of advanced economies, but many firms are still financially
constrained. This may be the result of the financial system’s favouring only a few large firms. In
fact, the South African economy has an oligopolistic market structure where a few large firms
dominate the economy.

5 Concluding remarks

This paper addressed the source of investment cash flow sensitivity in South African listed
manufacturing firms. Knowing the source of this sensitivity has implications for improving the
efficiency of firm-level investment.Two theoretical explanations are discussed in the literature on
this issue. One is asymmetric information induced financing constraints and the second one is the
agency cost of free cash flows. South Africa’s specific situation makes this research an important
agenda to pursue. South Africa has one of the best corporate governance regimes by international
standards and hence agency costs are not expected to be the source of investment cash flow
sensitivity. Predictably, our findings show that asymmetric information is the source of positive
investment cash flow sensitivity in South African manufacturing firms and this problem has been
observed in high Tobin’s Q, low-dividend-paying and small firms. The implication of our results
is that asymmetric information creates financing constraints for firms. The other implication is that
the source of investment cash flow sensitivity may depend on the institutional setting of a country.
South Africa, which has a world-class corporate governance regime, does not suffer from the
agency cost problems observed in developed countries from prior research. However, the results
may not be generalisable to all sectors of the economy as the study was limited to manufacturing
firms.
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