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ABSTRACT

Most of the controversy about the investment-cash flow sensitivity as a measure of financial constraints concentrates on quoted firms. We assume that unquoted growing SMEs were subject to financial constraints before a venture capital (VC) investment. We analyze the investment-cash flow sensitivity in unquoted Spanish SMEs with and without VC involvement. We find a positive relationship between investment and cash flow in the subsample of VC-backed firms. Our findings provide an additional justification for the role of VC as a source to fill the financing gap and support the investment-cash flow sensitivity as a measure of the presence of financial constraints. 
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1. INTRODUCTION

Given that access to external funding of a firm depends upon a greater or lesser presence of the problems stemming from asymmetrical information, it is to be expected that large firms with a long financial history and a significant amount of fixed assets will not be faced with restraints when it comes to obtaining funding. The characteristics of this group of firms, as far as size and the availability of information are concerned, make it easier for them to access funds provided by capital markets. Small and medium-sized enterprises (SMEs, henceforth), on the contrary, suffer constraints when attempting to obtain financial resources to fund growth because public information concerning their history and financial track record is lacking, as are assets to put on the table as collateral. 

With no access to the stock market, SMEs make use of debt markets to obtain the extra funds needed for their growth. Nevertheless, debt markets provide resources at a high cost, demand enough assets as collateral, and require complex contracts which in some cases are difficult, or even impossible, for SMEs to take on.

As a consequence, constraints in obtaining financial resources force SMEs to fund their expansion through funds coming from people surrounding the entrepreneurs, such as family and friends, and internally generated resources. Nonetheless, the latter may not be sufficient, thus highlighting their problems in financing growth opportunities. 

As regards those limitations faced by SMEs, venture capitalists may play a critical role in funding their expansion. Their financial limitations are lessened not just by the resources directly supplied by the venture capitalist. The presence of these specialized investors also offers value added to the firm, which may materialize in different ways (Sahlman, 1990; Hellmann and Puri, 2002; Chemmanur, Krishnan y Nandy, 2007; among others), and is positively assessed by entrepreneurs (Hsu, 2004). For the purposes of this paper, a key contribution of venture capitalists is the increased credibility of SMEs in their relation with third parties, such as potential shareholders, creditors, customers and suppliers, making it easier for them to negotiate financial terms and conditions.

In this context, the period prior to the venture capitalist’s joining the firm is characterized by investment decisions being conditioned to the available resources, basically represented by internally generated funds. The relationship between investment and cash flow, as a proxy for internally generated funds, is interpreted by Fazzari, Hubbard and Petersen (1988) and later studies as evidence of the presence of financial constraints. However, Kaplan and Zingales (1997) have opened the discussion concerning the sensitivity of investment to cash flow to provide evidence of financial constraints in firms which, due to their characteristics, have easy access to external finance. The controversial aspect of these contributions focuses on the discussion regarding the pre-classification of firms as being subject to financial constraints or not, because the firms considered are all quoted and, thus, are supposed to have access to external funding.

This pre-classification issue is addressed in this paper by selecting a sample of growing unquoted SMEs that were subject to a venture capital (VC) deal. We aim to measure the sensitivity between investment and cash flow in those firms prior to the entry of the venture capitalist. In this way, basing our research on a group of firms presumably subject to financial constraints, the aim is also to compare whether what was suggested by Fazzari et al. (1988) is true or not; or whether, on the contrary, the relationship they establish is not important in explaining the existence of financial constraints. 

The scope of this paper centres on years prior to the entry of a VC investor on a representative sample of unquoted Spanish SMEs. In order to avoid the distortion of the economic situation, firms that received VC between 1995 and 2007 are analyzed, considering them during at least three years before the entry of the investor. 

The results confirm that the existence of financial constraints in firms from the sample is linked with investment-cash flow sensitivity. In the same direction, an increase in total, short-term and long-term debt has a negative effect on investment. This circumstance, also detected in firms without VC involvement, albeit with lower coefficients, stresses the justification for searching for other external sources of funds, such as VC, to continue taking advantage of growth opportunities. 

The main contribution of this paper to the literature is the empirical demonstration of the financial constraints suffered by SMEs as a determining factor in the quest for an alternative source of external funding, such as VC. Secondly, from a sample of firms which presumably were subject to financial constraints, new evidence is provided of the sensitivity of investment to changes in cash flow, as hypothesized by Fazzari et.al. (1988). Similarly, it must be stressed that it is the first paper about this issue carried out on firms receiving VC, and we are aware that only Guariglia (2008) has ventured forth into this analysis for unquoted firms, albeit with a different approach. 

The rest of the paper is organized as follows. In section 2 a description is given of SMEs’ financial constraints on the basis of information asymmetries and the contribution of VC to provide solutions to these problems. Section 3 includes the description of the methodology used, whilst the results are presented in Section 4. Finally, the main findings are highlighted and discussed in Section 5. 

2. THE FINANCIAL CONSTRAINTS OF SMES

2.1.
SMEs and Sources of Long-Term Funding

The problems stemming from information asymmetries, described by Jensen y Meckling (1976), Myers and Majluf (1984) and Stiglitz and Weiss (1981), among others, imply that interest groups in the firm do not have the same access to information. The lack of sufficient information to determine the quality of different investment projects in the firm as well as the quality of management for making investment decisions1 determines the level of risk that creditors and/or investors face. The level of risk is then reflected through a high cost of capital, plus the requirement of additional collateral and/or the limitation of the amounts supplied. 

According to Myers (1984) and Myers and Majluf (1984), when additional financing is required, there is a hierarchy in the use of funds which is based on information asymmetry. Whenever possible, funding a firm should be covered by internally generated funds, which are not affected by adverse selection problems. If these were not enough, debt would be the next option, with stock issues something to be avoided, since the risk associated with the latter is greater than that of debt. Thus, firms with high levels of internally generated funds will not have such a strong need to seek external finance. This occurs in the presence of considerable financial slack (Myers and Majluf, 1984). The availability of cash and/or liquid assets enables the firm to take advantage of growth opportunities with no need to access external funds. 

In the particular case of SMEs, problems of information asymmetry are acute (Ang, 1991; Carpenter and Petersen, 2002), since beyond the shareholders’ motivation of avoiding ownership becoming diluted and their desire to keep control of the business, the growth and survival of SMEs are affected by hidden information, the lack or low level of collateral and the lack of any history or financial track record to characterize them (Ang, 1991; Chittenden, Hall and Hutchinson, 1996; Berger and Udell, 1998). Evaluation of the quality of assets and investment opportunities by suppliers of external funds may be difficult (Fazzari et al., 1988), so obtaining resources to finance SMEs’ growth is limited to certain funding sources.
From the entrepreneur’s point of view, if stock issues are compared with debt, the original stockholders will tend to prefer the latter, since they are against dilution of ownership and loss of management control (Holmes and Kent, 1991; Chittenden et al., 1996). This translates into preference for sources of funding which minimize the loss of control (López-Gracia and Aybar-Arias, 2000; Hogan and Hutson, 2005; Chittenden et al., 1996). Additionally, the stock market does not constitute an alternative for SME financing, since it is relatively expensive and, even, out of reach for smaller firms (Ang, 1991; Ang, 1992; Kadapakkam, Kumar and Riddick, 1998). 

On the other hand, information asymmetry problems in the SMEs’ access to bank loans (Gregory, Rutherford, Oswald and Gardiner, 2005) and the lack of collateral (Chittenden et al., 1996) result in high costs (Berger and Udell, 1998; Titman and Wessels, 1988; Wald, 1999) and complex contracts (Berger and Udell, 1998). The firm could then be forced to turn down an investment project because the expected return is wiped out by a high cost of capital. The latter could condition the firm’s growth to the internally generated funds available.

If long-term debt is not available, SMEs are compelled to rely on short-term debt (Chittenden et al., 1996; Weston and Brigham, 1991). Commercial credit is usually easily obtained, even when it involves paying in no more than thirty days. However, the firm’s financial position would be compromised by not being able to match the maturities of accounts receivable and account payable. Similarly, short-term bank loans are a relatively accessible source of funds for SMEs but their high cost may be impossible for entrepreneurs to take on. Therefore, this type of funding has a significant effect on the SME’s level of liquidity but puts its financial stability in jeopardy. 

In spite of the ideas of Myers and Majluf (1984), Hogan and Hutson (2005) and Paul, Whittam and Wyper (2007) find evidence of SMEs’ main source of external financing being stock issues rather than debt when equity capital is supplied by specialized investors such as venture capitalists. Unlike other financial intermediaries, venture capitalists can alleviate the problems of information asymmetries and provide funds that the SMEs cannot obtain from other sources (Gompers and Lerner, 2001), while, at the same time adding value to the firms they are investing in (Sahlman, 1990; Gompers and Lerner, 1998; Jain, 2001; Hellmann and Puri, 2002; Chemmanur et al., 2007; among others). The likelihood of losing independence and control of the firm is offset by the benefits provided by external funding (Paul et al., 2007). Opportunities for growth are favoured not only by the arrival of financial resources, since choosing a good investor adds value to the firm (Hsu, 2004). Additionally, this source of finance would not require collateral and would not have a negative impact on working capital.

2.2.
The Sensitivity of Investment to Cash Flow as a Measure of Financial Constraints

Given the constraints suffered by SMEs in obtaining external finance, there appear to be no doubts concerning the fact that growth in this group of firms is conditioned by the availability of internally generated funds (Chittenden et al., 1996; Michaelas, Chittenden and Poutziouris, 1999; Carpenter and Petersen, 2002; Watson and Wilson, 2002; among others). Hogan and Hutson (2005), Paul et al. (2007), among others, affirm that obtaining resources from outside suppliers may involve excessively high costs (Carpenter and Petersen, 2002; Kadapakkam et al., 1998). As a consequence, internally generated funds are practically the only source of finance for investment opportunities, and can condition the firm’s growth.

In the literature, the presence and importance of financial constraints in a firm’s investment take as their basis a model relating investment and internally generated funds. From the work by Fazzari et al. (1988),2 a common practice is the use of available cash flow as a proxy for internally generated funds. Additionally, Fazzari et al. (1988) include Tobin’s Q as a measure of the firm’s growth opportunities. Their results show that investment in firms with low dividends, as a measure of the presence of financial constraints, shows greater sensitivity to available cash flow. 

Hoshi, Kashyap and Scharfstein (1991) analyzed the sensitivity of investment to changes in cash flow in a sample of Japanese firms belonging or not to a characteristic Japanese business organization, namely keiretsu. Firms belonging to a keiritsu are characterized by their close links with large Japanese banks, whereas a group of firms not belonging to these organizations has very little connection with the banks. This poor link with financial institutions hinders this latter group in obtaining financing, so that investment made by these firms shows itself as more sensitive to cash flow than that of the former. 

From the statements made by Jensen (1986) and Myers and Majluf (1984), Vogt (1994) tried to determine the reasons behind the relationship between investment and cash flow, as identified by Fazzari et al. (1988). His findings show evidence of a positive relationship between both elements with a level of significance much higher in firms with a low Tobin Q.

Kadapakkam et al. (1998) provided extra evidence concerning the relationship between investment and cash flow taking into account the size of the firm. The positive relationship between investment and cash flow found in a sample of firms in six member countries of the OECD (United States, Canada, France, Germany, Great Britain and Japan) gives testimony to the presence of constraints in obtaining funds. Nonetheless, when the sample is disaggregated by firm size, investment sensitivity to cash flow is higher in the group of large firms than in that of the small ones. According to the authors, this is explained by time flexibility available to large firms in putting their available investment projects into practice, plus their capacity to tackle agency problems. SMEs face strong competitive pressures which make them take on investment projects even accessing external funds at prohibitive costs. 

Contrary to the findings of Fazzari et al. (1988), and subsequent studies, Kaplan and Zingales (1997) consider that sensitivity of investment to cash flow should not be taken as evidence of financial constraints. From a subsample of the firms used by Fazzari et al. (1988), Kaplan and Zingales (1997) pre-classify firms as financially constrained or not using quantitative and qualitative information and then test the sensitivity between investment and cash flow. They find that investment in firms with fewer financial constraints is more sensitive to changes in cash flow. In response to the approach of Kaplan and Zingales (1997), Fazzari et al. (2000) indicate a series of disparities regarding the sample size and classification used by Kaplan and Zingales (1997), so that the findings obtained do not provide support for their conclusions. 

Bertoni, Colombo and Croce (2008) study the effect of VC financing on the sensitivity to cash flow of firm’s investment in Italian unlisted new-technology-based firms. They distinguish the effects of VC financing according to the type of investor, namely independent VC funds versus corporate VC investors, and find that the investment rate of the firms has a strongly positive correlation with their current cash flows. After receiving VC financing, they observe that the firms increase their investment rate independently of the type of VC investor involved. However, the investments of corporate VC backed firms remain sensitive to shocks in cash flows, whereas independent VC backed firms exhibit a low and statistically not significant investment-cash flow sensitivity that they interpret as a signal of the removal of financial constraints.
More recently, Hovakimian and Hovakimian (2009) found that the investment-cash flow relationship becomes more intense due to the positive correlation between access to outside capital and cash flows. They maintain that a debt issue implies a commitment of future cash flows that may influence future investment.  

In spite of the controversy regarding the validity of the approach by Fazzari et al. (1988), it is still accepted in the literature as a valid way of analyzing financial constraints (Pawlina and Renneboog, 2005). In this line, we aim to assess the investment-cash flow in growth firms that later receive VC. Since these are firms in the expansion stage requiring extra equity finance, we assume that they were under financial constraints before the entry of the VC investor. If what Fazzari et al. (1988) claimed is true, cash flow would be expected to be significant in explaining the volume of investment of this group of firms in the period prior to the entry of the venture capitalist and with higher coefficient than that observed in a similar group of firms with no VC involvement.  

3. DATA AND METHODOLOGY

3.1.
Data and Sample Selection

The presence of financial constraints on SMEs which were later financed by venture capitalists is tested in a sample of Spanish SMEs3 at the expansion stage. The period of analysis includes VC investments performed during the period 1995-2007.

In accordance with the data obtained from the Spanish Private Equity and Venture Capital Association (ASCRI), in that period 2,651 private equity investments were recorded in Spain, including all stages but not counting the financial and real estate sectors. Finding information on these was possible in the case of 2,230 firms on the AMADEUS database, which records information on 1,021,502 Spanish firms. 757 of them were at the expansion stage at the time of the initial VC investment. 

From this group firms which had at least three years of accounting data before the initial VC investment were chosen. Also excluded were firms in which their equity base had negative values during at least three consecutive periods. The previous process reduced the sample to a total of 356 firms, accounting for 47% of the population, even though some of them have missing data about some variables. The historical accounting information on these firms was obtained from the AMADEUS database.

To test the investment-cash flow sensitivity as a common characteristic of SMEs, 356 firms with no VC funding and comparable one by one with the previously identified firms were selected. The comparable firms were randomly chosen from the AMADEUS database, matching the sector, by means of the NACE Rev2 code, the number of employees, the revenues and the asset volumes at the time of the initial VC investment performed, as well as its location in a geographical area with a similar level of development, when possible.

3.2.
Models and Methodology

According to Fazzari et al. (1988) the presence and importance of financial constraints in the firms analyzed depends on the relationship between investment, as the dependent variable, and internally generated resources and growth opportunities, as independent variables. Investment refers to the formation or net increase of capital. Changes in fixed assets are interpreted as a reflection of conscious decision-making by the managers (Kadapakkam et al., 1998).

Regarding the independent variables, the capacity to generate resources internally is proxied by cash flow (CFit-1). In the face of limited access to external finance, exploiting the firm’s growth opportunities depends upon the available cash flow. Since their sample records data from quoted firms, Fazzari et al. (1988) use the Tobin’s Q as a proxy of growth opportunities. This ratio has the advantage of incorporating market judgment regarding the future profit-generating capability of the firm (Kadapakkam et al., 1998; Andrés-Alonso, Azofra-Palenzuela and Rodríguez-Sanz, 2000). When the market gives a favourable valuation of the firm, the latter is not expected to have further problems in obtaining additional finance. On the contrary, if growth opportunities are not very promising, access to external funding is limited. Vogt (1994) finds evidence that the latter happens in firms with low Tobin Q ratios.

Based on the original approach by Fazzari et al. (1988), in our first model we add a dummy variable (VCi) that takes the value 1 when the firm received a VC investment, or zero otherwise. Likewise, other dummy variables are added to control for the technological background and the geographical location of the firm. The model, which would also incorporate time dummies, would be represented as follows:

	Iit= (0 + (1CFit-1 + (2Qit-1 + (3VCi + (4Ti + (5Ri + εit
i = 1, 2, ... I firms;
t = 1, 2, ... T years
	(1)


The investment variable (Iit) is given by the quotient of the difference between the book value of the net fixed assets of the firm in year t and t-1 plus the depreciation expenditure of the year t (Morgado and Pindado, 20034; Pawlina and Renneboog, 2005; Bertoni, Colombo and Croce, 2008), divided by the net value of the fixed assets of the firm in year t-1. Cash flow (CFit-1) is measured by the quotient of the firm’s net earnings in year t plus the depreciation of the firm’s assets in year t-1 (Carpenter and Peterson, 2002; Shin and Kim, 2002) divided by the value of the net value of the firm’s permanent assets in year t-1.

The Market-to-Book ratio, as an estimation of Tobin’s Q (Qit-1), is obtained from the quotient between firm’s market value in year t-1 and the firm’s book value in year t-1 (Kadapakkam et al., 1998; Pawlina and Renneboog, 2005; Hovakimian and Hovakimian, 2009). The book value of the firm’s total assets in year t-1 is taken from the AMADEUS database. 

Regarding the numerator, since all firms included in the sample do not have a stock market quotation, we estimate market values by applying average EBITDA multiples selected from real transactions. The source of information is the Mergermarket database, from which 2,887 transactions in non-financial Spanish firms for the period 1992-2007 are taken. From these a random selection is made of at least one deal for each sector of activity and year. In parallel, the accounting information is extracted for each of the selected acquired firms to calculate the EBITDA multiple of the transaction. The source of accounting information is the AMADEUS database. This operation is repeated for all the Mergermarket database subsectors, and an average of the EBITDA multiples for each of the years being studied is calculated. The multiples obtained are then used to estimate the market values of the firms in the sample, all of them unquoted and with no observable market value. As a result, it is possible to have a market value estimate for each firm analyzed that changes over time. 

With the VCi variable a differentiation is made between firms benefiting from VC investment compared to similar firms that did not receive this sort of funding. The variable Ti is a dummy taking value 1 for technology-based firms, or zero otherwise. Similarly, the Ri variable takes value 1 if the firm is located in a region of Spain with per capita income below 75% of the European Union average, or zero if the opposite is true. 

The previous model can be completed to control for the effect of leverage (Dit-1) on investment. Following Hovakimian (2009), there may be diverse effects from the interaction of leverage with available cash flows. Low debt levels may be interpreted as a signal of light financial constraints and, at the same time, as evidence of limited access to funds provided by borrowers. However, high levels of debt reduce future available cash flow for investment. 

In this case, the model to be estimated is the following:

	Iit= (0 + (1CFit-1 + (2Qit-1 + (3Dit-1 + (4VCi + (5Ti + (6Ri + εit
i = 1, 2, ... I firms;
t = 1, 2, ... T years
	(2)


where Dit-1 is estimated as the quotient between the firm’s total debt at the beginning of period t and the total assets of the firm at the beginning of period t.  

Given that in SMEs an unusually high rate of short-term financing may be found, it is considered to be worthwhile to break down total debt at the level of short-term debt (STDit-1) and the level of long-term debt (LTDit-1):

	Iit= (0 + (1CFit-1 + (2Qit-1 + (3STDit-1 + (4LTDit-1 + (5VCi + (6Ti + (7Ri + εit
i = 1, 2, ... I firms;
t = 1, 2, ... T years
	(3)


where STDit-1 represents the quotient between the firm’s short-term debt at the beginning of period t and the total assets of the firm at the beginning of period t; and LTDit-1 is the quotient between the firm’s long-term debt at the beginning of the period t and the total assets of the firm at the beginning of period t. 

Table 1 summarizes the definition of the variables to be used. 

[INSERT TABLE 1 AROUND HERE]

Since our data refers to time series observations on a number of unquoted firms, the panel data methodology will be employed to estimate the models. Regarding the estimation method, some papers have discussed whether the individual effects should be treated as fixed or random variables. However, this is not an important distinction because we can always treat the individual effects as random variables without loss of generality (Mundlak, 1978; Arellano and Bover, 1990). Furthermore, one of the variables of interest in this analysis is the dummy that represents whether the firm later receives VC. If a fixed effect approach is employed, all variables with constant values over time are dropped from the analysis. From a different perspective, since the model is tested on a representative sample of unquoted firms, with and without VC involvement, the results would not change if a given individual is randomly replaced by another.

3.3.
Descriptive Statistics

Table 2 shows the descriptive statistics for all the firms in the sample (Panel A), for the subsample of firms that later receive VC backing (Panel B) and for the subsample of firms which do not have any VC involvement (Panel C). Except Market-to-Book ratio, all ratios are winsorized at the 2% threshold. We have experimented with threshold values as low as 0.01 and as high as 0.1. The qualitative patterns reported do not change.

[INSERT TABLE 2 AROUND HERE]

On average, the investment ratio of firms that were subject to VC backing later is relatively high compared to that for firms without VC involvement. This may be a sign of the expansion processes driving the former to obtain extra funds for their growth. Nevertheless, in this group of firms a 0.7837 Market-to-Book ratio is observed, showing that their opportunities for growth are deemed to be unpromising for the market. This finding, however, might be related to the information asymmetry between entrepreneurs and external investors that analyze unquoted firms.

Contrary to what might have been expected, firms with future VC involvement show relatively conservative leverage levels, with average values of 0.0837 in the short term and 0.1333 in the long term. These findings might be indicating that creditors offer resources at a high cost, when faced with the problem of evaluating the investment plans of growing SMEs. 

The descriptive statistics of firms with no VC backing display another situation. The lower ratio of investment in this group of firms, calculated as 0.4702, might be reflecting a more gentle growth rate compared to what is seen in those with future VC backing. Constraints in obtaining extra funding could be slowing down the growth of these firms due to their preference for not committing their available cash flows beyond recommendable limits. This circumstance has some relationship with the observation of even lower levels of debt both short-term and long-term, with estimated values of 0.0509, and 0.0989, respectively. 

Table 2 also shows that the minimum cash flow value stands below zero both for the sample as a whole and for both subsamples of investee and non-investee firms. This observation is due to losses suffered by some firms during the period analyzed. 

4. RESULTS

Table 3 shows the results obtained from the estimation of the models specified for all the firms in the sample. As expected, the results of all the specifications show a positive, significant relationship between available cash flow and investment, once growth opportunities are controlled. According to Fazzari et al. (1988), this circumstance would confirm the presence of financial constraints on firms in the sample, although significant differences seem to appear in the two groups being analyzed. In this sense, the dummy identifying the firms which were later funded by venture capitalists has a positive, significant coefficient. This finding indicates that a positive relationship exists between investment and the fact of belonging to this group, anticipating or, even, explaining the entry of a VC investor. 

[INSERT TABLE 3 AROUND HERE]

However, it can be seen that the coefficient for the Market-to-Book ratio, as a proxy for growth opportunities, is not significantly different from zero. This finding may be caused by the inability of the procedure introduced to estimate the market value of these unquoted firms or the fact that, since they are not liquid, there is no direct link between the replacement value of the assets and the investment. 

When the leverage level and its composition are brought into the estimation process, in specifications 2 and 3 of the model, we find evidence of their negative effects on investment. As was commented on in the descriptive statistics, the use of debt involves high costs and/or constraints in the amount of funds, and these are difficult or, in some cases, impossible to take on. This circumstance has a negative effect on investment, forcing the entrepreneur to search for financing from other external sources, because an increase in the level of leverage may lead to a reduced investment volume. In this sense, the negative relationship between long-term debt and investment, significant at the 1% level, should be stressed. This finding is consistent with the evidence provided by Kadapakkam et al. (1998) via the effect on investment capacity of a greater cash flow commitment to cover debt servicing. Given the limited access to debt and a low level of available cash flow, an explanation can be provided as to why entrepreneurs access VC investors as an alternative source for financing the expansion process. 

The results obtained are robust to the introduction of time dummies, as well as dummies relative to location and whether the firm is considered to have a technological base. This is despite the potential distorting effect of adding a large number of dummies into estimation process.

But the purpose of this paper is to check whether the sensitivity between investment and cash flow is significant in the supposedly constrained firms, namely the group that received VC backing later, as hypothesized by Fazzari et al. (1988). The positive coefficient found in Table 3 anticipates significant differences in the investment-cash flow relationship between the groups of firms with and without VC involvement (see Tables 4 and 5, respectively). For the subsample of firms which later received VC funding, the results of which are recorded in Table 4, the existence of financial constraints is confirmed by the presence of a positive and significant cash flow coefficient. Furthermore, its value is much greater than the one registered for the sample of SMEs as a whole and for the firms without VC involvement. This finding is robust for the three specifications considered, even taking into account the dummies to control for location, technological base and time. These results provide evidence of the difficulties involved in obtaining additional funds, either because they are not available or because their cost is high. This also highlights the importance of alternative external sources of long-term funding provided by venture capitalists. 

[INSERT TABLE 4 AROUND HERE]

[INSERT TABLE 5 AROUND HERE]

In parallel fashion, the negative sign is found for total, short-term and long-term debt both in firms with and without VC involvement. Nevertheless, the coefficients found in firms that later receive VC are much greater than those of the firms without VC involvement. This finding supports the idea of firms accessing VC funding to go ahead with their expansion projects when they exhaust their debt capacity. Conversely, lower cash flow and debt coefficients are consistent with a gentle growth rate in firms that are not subject to VC investments in the near future.

5. CONCLUSION AND DISCUSSION

The controversy about the link between financial constraints and investment-cash flow sensitivity has basically relied on quoted firms that were subject to some qualitative or quantitative pre-classification procedures. While Fazzari et al. (1988) maintain that the relationship between investment and cash flow explains financial constraints, Kaplan and Zingales (1997) affirm that the former relationship does not necessarily explain that a firm is financially constrained. Since all sample firms were quoted, with potential access to long term external funding, the pre-classification was a requisite so as to define which of them were supposedly financially constrained.

Our approach is to focus on unquoted SMEs, which do not have access to capital markets, to be better able to test the investment-cash flow sensitivity as a signal of the presence of financial constraints. Even if we may assume that most SMEs are potentially financially constrained due to the limited access, if any, to long term external sources of finance, we also need some sort of pre-classification. One source of external funds available in developed countries is VC, which aims to invest in growing SMEs on a temporary basis. When approaching a venture capitalist, SMEs aim to raise funds as well as to benefit from the value added that the former may provide. Therefore, one of the key reasons for SMEs accessing VC is the lack of internally generated funds to finance their growth. As a result, we adopt a pre-classification procedure of SMEs by selecting a group of firms that were later subject to a VC investment.

We conduct our analysis on a representative sample of 356 growing Spanish SMEs that received a VC investment over the period 1995-2007. We compare the results with a one-by-one matched sample of similar SMEs with no VC involvement, which was randomly selected from the AMADEUS database. Our results show a positive and significant relationship between investment and cash flow when all firms, both VC and non-VC-backed, are included in the analysis. We also find that the dummy identifying firms that were later subject to a VC investment is positive and significant, thus, indicating that a there is a positive relationship between investment and the fact of belonging to this group. This result may represent growth opportunities that would later lead to the entry of a VC investor.

Since we aim to measure the capacity to identify financial constraints by analyzing the sensitivity of investment to changes in cash flow, we repeat the estimation separately for the subsamples of SMEs with and without future VC involvement. The coefficients are also positive and significant, with greater values for the group of  firms with future VC backing, thus highlighting the relevance of the investment-cash flow relationship to identify financial constraints. This result provides new evidence in line with Fazzari et al. (1988).

Our results also show a negative coefficient of the debt, which should be interpreted as a restriction of debt on future investment due to the increased commitment of future cash flow to meet interest and principal payments. Nevertheless, the Market-to-Book ratio is neither significant for the whole sample nor for the subsamples of firms with and without VC involvement. This can be motivated by the estimation procedure applied, since no observable market value is available on all sample firms; or else, by the fact that the estimated market values, which reflect low Market-to-Book ratios in most firms, show the information asymmetry problems that penalize those values in unquoted firms. 

The contributions of this paper are three. First, we provide an empirical financial justification to explain VC intervention, since SMEs with high investment-cash flow sensitivity may solve their financial constraints by accessing an external source of funds. Second, we provide new evidence to the controversy about the sensitivity between investment and cash flow to identify the presence of financial constraints by analyzing the issue using VC involvement as a pre-classification procedure of financially constrained firms. Finally, we test our hypotheses on unquoted European SMEs that were later financed by a venture capitalist, when the previous literature focuses on quoted firms5.

Regarding the limitations, since we focus on unquoted firms, we do not have access to market values to represent growth opportunities through the Market-to-Book ratio. We had to estimate market values by computing EBITDA multiples in acquisitions disclosed in the media over the whole period. Those multiples were then used to estimate the evolution of market values of unquoted firms over time.

The implications of our paper are various. For policy makers and practitioners, the investment sensitivity to changes in cash flow could be viewed as a tool for identifying financial constraints in SMEs. Additionally, our findings could be interpreted as a way to justify the role of venture capitalists in covering the financing gap of SMEs in their growth process.

For future research, new proxies for growth opportunities should be tested in order to better explain the evolution of investments in unquoted firms. It should also be interesting to test whether our findings, which are related to Spanish SMEs, could also be similar to those found in other developed countries.

NOTES

1 Each interest group has its own evaluation criteria (Cassar and Holmes, 2003).

2 Among the traditional measures of financial constraints are dividends paid, firm size and investment level (Hovakimian and Hovakimian, 2009). 

3 SMEs are defined according to European Union criteria. An SME provides work for fewer than 250 employees and has an annual turnover not exceeding 50 million Euros or total assets not exceeding 43 million Euros. 

4 Morgado and Pindado (2003) calculated the value of the investment according to the proposal by Lewellen and Badrinath (1997). 

5 With the exception of Guariglia (2008), albeit with a different focus and approach.
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Table 1: 
Definition of the variables
	Variable
	Description

	Iit
	Quotient of the difference between the book value of the net fixed asset of the firm i in year t and t-1 plus the depreciation expenditure of the year t divided by the net value of the fixed assets of the firm i at the beginning of year t.

	CFit-1
	Quotient of the net earnings of the firm i in year t-1 plus the firm’s depreciation expenditure in year t-1 divided by the value of the net fixed assets at the beginning of year t-1.

	Qit-1
	Quotient between the market value of the firm i at the beginning of year t and the firm’s book value at the beginning of year t.

	Dit-1
	Quotient of the total debt of firm i at the beginning of year t divided by the total assets of the firm at the beginning of year t.

	STDit-1
	Quotient of the short-term debt of firm i at the beginning of period t divided by the total assets of the firm at the beginning of year t.

	LTDit-1
	Quotient of the long-term debt of firm i at the beginning of period t divided by the total assets of the firm at the beginning of year t.

	VCi
	Dummy variable which takes the value of 1 when the firm i receives a venture capital investment sometime in the future.

	Ti
	Dummy variable which takes the value of a 1 if firm i is classified as a technology-base firm.

	Ri
	Dummy variable which takes the value of a 1 when the firm i is located in a Spanish geographical area with a per capita income lower than 75% of the European average.


Table 2:
Descriptive statistics of the variables

	Panel A: Full Sample

	Variable
	Obs
	Average
	Standard Deviation
	Minimum
	Maximum

	Investment
	3761
	0.5518
	1.0596
	0.0000
	5.9470

	Cash flow
	3761
	0.4400
	0.7657
	-0.6109
	4.2213

	Market-to-Book
	3426
	0.8126
	0.6401
	0.0024
	6.6524

	Debt
	3767
	0.1857
	0.1755
	0.0000
	0.5994

	Short-term Debt
	3767
	0.0676
	0.1199
	0.0000
	0.4258

	Long-term Debt
	3767
	0.1165
	0.1346
	0.0000
	0.5368

	Panel B: Firms with VC involvement

	Variable
	Obs
	Average
	Standard Deviation
	Minimum
	Maximum

	Investment
	1915
	0.6304
	1.1594
	0.0000
	5.9470

	Cash flow
	1915
	0.3478
	0.6612
	-0.6109
	4.2213

	Market-to-Book
	1720
	0.7837
	0.6132
	0.0024
	6.6524

	Debt
	1919
	0.2189
	0.1800
	0.0000
	0.5994

	Short-term Debt
	1919
	0.0837
	0.1326
	0.0000
	0.4258

	Long-term Debt
	1919
	0.1333
	0.1374
	0.0000
	0.5368

	Panel C: Firms without VC involvement

	Variable
	Obs
	Average
	Standard Deviation
	Minimum
	Maximum

	Investment
	1846
	0.4702
	0.9385
	0.0000
	5.9470

	Cash flow
	1846
	0.5357
	0.8506
	-0.6109
	4.2213

	Market-to-Book
	1706
	0.8418
	0.6650
	0.0057
	6.4101

	Debt
	1848
	0.1512
	0.1638
	0.0000
	0.5994

	Short-term Debt
	1848
	0.0509
	0.1025
	0.0000
	0.4258

	Long-term Debt
	1848
	0.0989
	0.1294
	0.0000
	0.5368


Panel A shows the descriptive statistics of a sample of  712 unquoted Spanish SMEs with and without VC involvement. Panel B shows the descriptive statistics of a subsample of 356 unquoted Spanish SMEs that later were subject to a VC investment during the period 1995-2007. Panel C shows the descriptive statistics of a subsample of 356 unquoted Spanish SMEs that do not receive VC funding but were similar to the VC-backed firms.

Investment: quotient between investment in net fixed assets of the year and net fixed assets at the beginning of the year. Cash flow: quotient between net earnings of the firm plus depreciation and net fixed assets at the beginning of the year. Market-to-Book: quotient of the market value and the book value of total assets. Debt: quotient between total debt and total assets. Short-term debt: quotient between short-term debt and total assets. Long-term debt: quotient between long-term debt and total assets.


Except Market-to-Book ratio, all ratios are winsorized at the 2% threshold.

Source: AMADEUS Database

Table 3: 
Regression results for the full sample of unquoted Spanish SMEs
	
	Dependent Variable: Investment

	Independent Variables
	Model 1
	Model 2
	Model 3

	CFit-1
	0.4299***
	0.4335***
	0.3902***
	0.3923***
	0.3865***
	0.3883***

	
	(0.0612)
	(0.0612)
	(0.0624)
	(0.0625)
	(0.0628)
	(0.0628)

	Qit-1
	0.0160***
	0.0009***
	0.0007***
	-0.0112***
	0.0022***
	-0.0094***

	
	(0.0364)
	(0.0321)
	(0.0367)
	(0.0322)
	(0.0367)
	(0.0322)

	Dit-1
	
	
	-0.7974***
	-0.8190***
	
	

	
	
	
	(0.1343)
	(0.1345)
	
	

	STDit-1
	
	
	
	
	-0.6589***
	-0.6582***

	
	
	
	
	
	(0.1453)
	(0.1436)

	LTDit-1
	
	
	
	
	-0.9440***
	-0.9848***

	
	
	
	
	
	(0.1739)
	(0.1739)

	VCi
	0.2176***
	0.2177***
	0.2684***
	0.2703***
	0.2680***
	0.2697***

	
	(0.0511)
	(0.0519)
	(0.0519)
	(0.0528)
	(0.0523)
	(0.0531)

	Ti
	0.1702***
	0.1701***
	0.1339***
	0.1324***
	0.1389***
	0.1381***

	
	(0.0869)
	(0.0881)
	(0.0859)
	(0.0872)
	(0.0867)
	(0.0880)

	Ri
	-0.0226***
	-0.0217***
	-0.0135***
	-0.0133***
	-0.0091***
	-0.0081***

	
	(0.0505)
	(0.0508)
	(0.0505)
	(0.0508)
	(0.0511)
	(0.0515)

	Time dummies
	Yes
	No
	Yes
	No
	Yes
	No

	Constant
	-0.0351***
	0.1915***
	0.1537***
	0.3547***
	0.1649***
	0.3600***

	
	(0.0814)
	(0.0508)
	(0.0928)
	(0.0631)
	(0.0939)
	(0.0634)

	Nº observ
	2787
	2787
	2787
	2787
	2787
	2787

	Nº groups
	649
	649
	649
	649
	649
	649


Generalized Least Squares estimation of the model.

Dependent variable: Investment: quotient between investment in net fixed assets of the year and net fixed assets at the beginning of the year t. Independent Variables: CFit-1: quotient between firm’s net earnings plus depreciation and net fixed assets at beginning of the year t; Qit-1: quotient of market value and book value of total asset (Market-to-Book index) at beginning of the year t; Dit-1: quotient between total debt and total assets at beginning of the year t; STDit-1: quotient between short-term debt and total assets at beginning of the year t; LTDit-1: quotient between long-term debt and total assets at beginning of the year t; VCi: dummy variable which takes value 1 if a firm received VC later, or zero otherwise; Ti: dummy variable which takes value 1 if the firm is considered as technology-base, or zero otherwise; Ri: dummy variable if the firm is located in a region of Spain with a per capita income of less than 75% of the European Union average, or zero otherwise. 

Except Market-to-Book ratio, all ratios are winsorized at the 2% threshold.

Robust standard errors in brackets. 

*** significant at 1%; ** significant at 5%; *significant at 10%. 

Table 4:
Regression results for the subsample of unquoted Spanish SMEs that 
were subject to a VC investment later
	
	Dependent Variable: Investment

	Independent Variables
	Model 1
	Model 2
	Model 3

	CFit-1
	0.6770***
	0.6839***
	0.6281***
	0.6309***
	0.6249***
	0.6269***

	
	(0.1097)
	(0.1091)
	(0.1119)
	(0.1115)
	(0.1123)
	(0.1118)

	Qit-1
	0.0430***
	0.0172***
	0.0221***
	0.0025***
	0.0224***
	0.0033***

	
	(0.0569)
	(0.0510)
	(0.0571)
	(0.0507)
	(0.0571)
	(0.0507)

	Dit-1
	
	
	-0.7743***
	-0.7953***
	
	

	
	
	
	(0.1998)
	(0.1972)
	
	

	STDit-1
	
	
	
	
	-0.7200***
	-0.7140***

	
	
	
	
	
	(0.2026)
	(0.1975)

	LTDit-1
	
	
	
	
	-0.8694***
	-0.9179***

	
	
	
	
	
	(0.2635)
	(0.2613)

	Ti
	0.0780***
	0.0763***
	0.0420***
	0.0373***
	0.0444***
	0.0408***

	
	(0.1169)
	(0.1198)
	(0.1161)
	(0.1192)
	(0.1166)
	(0.1200)

	Ri
	-0.0147***
	-0.0148***
	-0.0072***
	-0.0081***
	-0.0048***
	-0.0052***

	
	(0.0788)
	(0.0797)
	(0.0783)
	(0.0794)
	(0.0785)
	(0.0798)

	Time dummies
	Yes
	No
	Yes
	No
	Yes
	No

	Constant
	0.2290***
	0.3208***
	0.4765***
	0.5386***
	0.4895***
	0.5461***

	
	(0.0851)
	(0.0672)
	(0.1164)
	(0.0957)
	(0.1190)
	(0.0958)

	Nº observ
	1405
	1405
	1405
	1405
	1405
	1405

	Nº groups
	324
	324
	324
	324
	324
	324


Generalized Least Squares estimation of the model.

Dependent variable: Investment: quotient between investment in net fixed assets of the year and net fixed assets at the beginning of the year t. Independent Variables: CFit-1: quotient between firm’s net earnings plus depreciation and net fixed assets at beginning of the year t; Qit-1: quotient of market value and book value of total asset (Market-to-Book index) at beginning of the year t; Dit-1: quotient between total debt and total assets at beginning of the year t; STDit-1: quotient between short-term debt and total assets at beginning of the year t; LTDit-1: quotient between long-term debt and total assets at beginning of the year t; Ti: dummy variable which takes value 1 if the firm is considered as technology-base, or zero otherwise; Ri: dummy variable if the firm is located in a region of Spain with a per capita income of less than 75% of the European Union average, or zero otherwise. 

Except Market-to-Book ratio, all ratios are winsorized at the 2% threshold.
Robust standard errors in brackets. 

*** significant at 1%; ** significant at 5%; *significant at 10%. 

Table 5:
Regression results for the subsample of unquoted Spanish SMEs 
without future VC involvement
	
	Dependent Variable: Investment

	Independent Variables
	Model 1
	Model 2
	Model 3

	CFit-1
	0.2599***
	0.2716***
	0.2372***
	0.2458***
	0.2345***
	0.2422***

	
	(0.0605)
	(0.0643)
	(0.0635)
	(0.0669)
	(0.0645)
	(0.0678)

	Qit-1
	0.0055***
	-0.0040***
	-0.0017***
	-0.0112***
	0.0000***
	-0.0089***

	
	(0.0418)
	(0.0387)
	(0.0428)
	(0.0393)
	(0.0430)
	(0.0395)

	Dit-1
	
	
	-0.5399***
	-0.6272***
	
	

	
	
	
	(0.1440)
	(0.1560)
	
	

	STDit-1
	
	
	
	
	-0.3479***
	-0.3646***

	
	
	
	
	
	(0.1689)
	(0.1780)

	LTDit-1
	
	
	
	
	-0.6955***
	-0.8270***

	
	
	
	
	
	(0.1824)
	(0.1958)

	Ti
	0.2483***
	0.2546***
	0.2272***
	0.2292***
	0.2338***
	0.2375***

	
	(0.1033)
	(0.1139)
	(0.1043)
	(0.1142)
	(0.1059)
	(0.1156)

	Ri
	-0.0593***
	-0.0486***
	-0.0507***
	-0.0402***
	-0.0431***
	-0.0307***

	
	(0.0519)
	(0.0575)
	(0.0532)
	(0.0585)
	(0.0545)
	(0.0598)

	Time dummies
	Yes
	No
	Yes
	No
	Yes
	No

	Constant
	-0.0025***
	0.2808***
	0.1134***
	0.3992***
	0.1175***
	0.4002***

	
	(0.1112)
	(0.0517)
	(0.1215)
	(0.0706)
	(0.1210)
	(0.0713)

	Nº observ
	1382
	1382
	1382
	1382
	1382
	1382

	Nº groups
	325
	325
	325
	325
	325
	325


Generalized Least Squares estimation of the model.

Dependent variable: Investment: quotient between investment in net fixed assets of the year and net fixed assets at the beginning of the year t. Independent Variables: CFit-1: quotient between firm’s net earnings plus depreciation and net fixed assets at beginning of the year t; Qit-1: quotient of market value and book value of total asset (Market-to-Book index) at beginning of the year t; Dit-1: quotient between total debt and total assets at beginning of the year t; STDit-1: quotient between short-term debt and total assets at beginning of the year t; LTDit-1: quotient between long-term debt and total assets at beginning of the year t; Ti: dummy variable which takes value 1 if the firm is considered as technology-base, or zero otherwise; Ri: dummy variable if the firm is located in a region of Spain with a per capita income of less than 75% of the European Union average, or zero otherwise. 

Except Market-to-Book ratio, all ratios are winsorized at the 2% threshold.

Robust standard errors in brackets. 

*** significant at 1%; ** significant at 5%; *significant at 10%. 
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