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Abstract

We survey CFOs of public and private firms in 29 countries about aspects of corporate liquidity that cannot be obtained from publicly available data.  We find that lines of credit are very important liquidity instruments relative to cash holdings.  The median line of credit is equal to 15 percent of book assets whereas cash holdings comprise only 9 percent of book assets.  Of these cash holdings, the fraction held as excess cash (rather than held for day-to-day operations) is only about 40% of the total.  Cash and lines of credit are held for different purposes.  Lines of credit, which represent options on liquidity, are strongly related to a firm’s need for external financing to fund future investment opportunities.  Non-operational cash, which constitutes realized liquidity, is not related to future external financing needs and is primarily held as a general buffer against future cash shortfalls.  Across countries, firms make greater use of lines of credit, but not excess cash, when external credit markets are poorly developed.
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What Drives Corporate Liquidity?  
An International Survey of Cash Holdings and Lines of Credit

1. 
Introduction
Academic researchers have relied upon readily available financial accounting data to study corporate cash holdings as a proxy for corporate liquidity.  This work suggests that firms’ cash levels are high and, in the U.S, increasing over time (Bates, Kahle, and Stulz (2008)), a point echoed in the financial press.
  But do high cash levels necessarily indicate that firms have substantial excess cash?  And is there more to corporate liquidity than just cash?  Further, what specific factors drive the choices behind a firm’s broader liquidity policy?  In this paper, we examine these corporate liquidity questions by conducting a comprehensive survey of Chief Financial Officers (CFOs), along the lines of Graham and Harvey (2001), Brav, Graham, Harvey, and Michaely (2005), and Graham, Harvey, and Rajgopal (2005), for a broad range of both public and private firms from 29 countries.  

We explore four facets of corporate liquidity that are difficult to assess using traditional financial accounting data.  First, we ask corporate executives to identify the fraction of their cash and marketable securities that is held as excess cash, defined in our survey as “cash and marketable securities above that used in the normal course of business, held as compensating balances for your banks or held as trapped cash.”  Since excess cash (which we also refer to as non-operational cash) is not held as a result of normal business operations, it can be employed for strategic purposes.
Second, we study to what extent firms from around the world use lines of credit as a source of liquidity.  Recent empirical work by Sufi (2007) and Yun (2008) documents that U.S. firms make extensive use of committed standby line of credit facilities provided by banks.  Such data are not publicly available in many countries because of varying disclosure requirements.  The survey therefore provides us with unique data to assess the importance of credit lines globally. 
Third, we ask corporate executives what factors they consider important when choosing their level of non-operational cash and their line of credit.  Fourth, we examine how various company and country characteristics are related to both non-operational cash holdings and lines of credit.  For instance, our survey data allow us to study whether firms’ views on future capital needs and misvaluation in equity and credit markets affect corporate liquidity in ways consistent with the precautionary/tradeoff motive for holding liquidity.
Our work provides new evidence about corporate liquidity in an international context.  Several findings stand out, in particular.  First, lines of credit are the dominant component of corporate liquidity in our global sample of firms, with a median line of credit equal to 15 percent of book assets.  This percentage is similar to the 16% line of credit to book assets ratio that Sufi (2007) reports for a sample of U.S. firms.  Thus, it appears that a substantial reliance on credit lines for liquidity is not just a U.S. phenomenon.

Second, much of the cash held by firms is not “effective liquidity” that can be tapped at will because it is held for operational purposes.  Overall, total cash holdings amount to 9 percent of book assets, but cash held for non-operational purposes comprises only 40% of total cash holdings.  As such, non-operational cash holdings are only a small fraction of assets.  These results indicate that high levels of total cash (as are often observed for U.S. firms) do not necessarily correspond to high levels of non-operational, or excess, cash.  Thus, conclusions often drawn by practitioners and academics that firms are holding too much cash may have been premature.
Third, cash and lines of credit appear to be held for different purposes.  Researchers often cite a precautionary motive for holding cash so that if future growth opportunities arise, they can be funded even if external capital is difficult to obtain.  We find this argument to be valid for lines of credit, but not for non-operational cash holdings.  Firms that indicate a strong need to obtain future external funds and firms that perceive their equity to be undervalued have larger credit lines, but do not have larger levels of non-operational cash.  
 Fourth, our evidence indicates that non-operational cash serves a basic precautionary function – to provide a general purpose buffer against future cash shortfalls.  CFOs state that this is the primary driver of non-operational cash holdings – with its importance ranking far exceeding the rankings of other response choices.  Thus, it appears that firms use non-operational cash to insure against all types of negative shocks to cash flows.  This finding positions excess cash holdings as a form of financial distress (or bankruptcy) insurance.
Fifth, we provide new evidence on the determinants of corporate liquidity at the country level.  Prior research on total cash holdings does not support the precautionary motive for liquidity at the country level because it finds that when private credit markets are deeper, firms hold more, rather than less, total cash.  We find the same to be true in our sample using non-operational cash as the cash measure.  Such a relation appears counterintuitive, because under the precautionary motive liquidity will be more valuable when external credit is difficult to obtain.  However, as was just pointed out, lines of credit form a much larger source of liquidity than non-operational cash holdings (or total cash holdings for that matter).  When we employ this more substantive measure of corporate liquidity, we find that firms do have larger lines of credit when credit markets are less developed, which supports the precautionary motive for liquidity at the country level.
Finally, we assess whether regression models of the determinants of cash holdings yield different insights when estimated using non-operational cash holdings instead.   While we find that much of firms’ total cash holdings are employed for operational purposes, we also find that the correlation between total cash and non-operational cash is relatively high (=0.75, p-value=0.00).  Also, the coefficient estimates from our regression models are very similar whether we employ total cash or non-operational cash as the dependent variable.  Thus, employing total cash as a proxy for non-operational cash in a regression framework, as is common in the literature, is reasonable.
The remainder of this paper is organized as follows.  In the next section, we review the literature on corporate liquidity and discuss how a survey allows us to address a number of unanswered questions.  Section 3 describes the survey design and respondent firm characteristics.  In Section 4, we discuss the liquidity survey results.  Section 5 presents regression models of non-operational cash and lines of credit.  Section 6 provides concluding remarks.  An appendix detailing the survey design and delivery follows the conclusion.
2.
Determinants of Cash Holdings and Lines of Credit
2.1.
Cash Holdings
Under perfect capital market assumptions, the amount of cash held by a firm has no impact on the firm’s value (other than the value of the cash itself).  When various imperfections are introduced, there are two views on optimal liquidity: the tradeoff view and the financing hierarchy/pecking order view [see, for example, Kim, Mauer and Sherman (1998), Opler, Pinkowitz, Stulz, and Williamson (1999), Faulkender and Wang (2006), and Bates, Kahle, and Stulz (2008)].
The trade-off view suggests that firms balance the various costs and benefits of holding cash to arrive at an optimal level.  Holding cash has benefits that arise from the avoidance of costly outcomes.  First, in general, firms do not have to incur transaction costs to frequently raise funds [see Keynes (1936), Miller and Orr (1966), and Meltzer (1993)].  Second, more specifically, firms do not have to raise funds when external capital is too expensive – this is referred to as the precautionary motive for holding cash [see Myers and Majluf (1984), Almeida et al. (2004), Acharya et al. (2007), and Gamba and Triantis (2008)].  There are costs of holding cash as well: direct costs of holding cash include the cost-of-carry (i.e., cash earns less than the cost of debt used to fund it) and the tax expense on the interest income.  A further cost of holding cash is that management and/or controlling shareholders may not use the cash in the best interest of the firm because of agency problems [see Easterbrook (1984), Jensen (1986), Blanchard et al. (1994), Harford (1999), Opler et al. (1999), Dittmar et al. (2003), Mikkelson and Partch (2003), Pinkowitz et al. (2006), Dittmar and Mahrt-Smith (2007), Kalcheva and Lins (2007), and Harford et al. (2008)]. 
The financing hierarchy or pecking order view postulates that accessing capital markets is so expensive that the whole capital structure, including the level of cash, is a consequence of a firm’s profitability, investment needs, and payout policy.  According to this view, cash is built up when profits exceed investment needs.  If cash builds up considerably and the firm is confident of its future profitability net of investment, then dividends are increased to slowly deplete the cash reserves.  In essence, cash is the residual outcome of other choices and firm performance.  

The existing evidence broadly supports the trade-off view, but notes that many proxies employed to test the predictions of the trade-off model are also used when testing the financing hierarchy view, which makes it difficult to draw inferences that are precise enough to differentiate between the two views.  One advantage of our survey is that we can ask precise questions regarding companies’ needs for future capital and perceptions of misvaluation in capital markets to better assess the relative merit of both explanations.
Most of the above explanations regarding how various imperfections, whether in the form of transaction costs, asymmetric information, or agency problems, induce managers to hold relatively high levels of cash are, fundamentally, about non-operational (i.e., strategic) cash holdings, not operational cash holdings.  In our survey, we specifically ask companies to indicate what fraction of cash is required for day-to-day purposes.  As such, we can correctly assess how much non-operational cash firms have and what its determinants are.
Furthermore, there are also several practical elements that could affect the way firms make their cash holding decisions, which have not been studied in the prior literature.  Rating agencies, acting on behalf of lenders to the firm, may be concerned about current cash levels and may have their own sense of “optimal levels.”  Other stakeholders, such as regulators or lenders, might impose requirements on cash levels.  Firms may be reluctant to use cash to pay off debt instruments because accounting standards generally dictate that this procedure incurs an accounting charge if the market value of an instrument exceeds its book value.  Finally, firms may benchmark their cash levels to other companies in their industry.  We ask about all of these factors in our survey. 
2.2.
Lines of credit
Lines of credit obtained from banks are also an important component of corporate liquidity.  There is little academic research on the determinants and magnitude of credit lines and the choice between credit lines and cash.  In what follows, we summarize the existing evidence and propose a number of additional factors, based on common business practice.

Several factors could affect choices regarding credit lines.
  First, there are likely to be covenants associated with credit lines, which may make it difficult for a firm to actually obtain the cash when needed, especially when the firm faces adverse conditions.  Sufi (2007) finds that a line of credit is a substitute for cash only when firms expect to maintain positive operating performance and that when a firm violates a covenant it loses access to a substantial portion of its line of credit.  Jimenez, Lopez, and Saurina (2007) use Spanish bank credit line data to show that firms draw more on their credit lines as they approach default status than if they do not get near default.  However, once default status is reached, the remaining credit line cannot be drawn down.  Given the restrictions inherent with a line of credit, firms may use lines of credit to ensure sufficient funding when opportunities for growth arise, rather than when operating cash flows fall short of the firm’s obligations.  Second, a line of credit is flexible as to the amount drawn and turned into debt or paid back once drawn.  Thus it provides financial flexibility in a convenient format.
  Finally, Yun (2008) notes that cash is preferred to credit lines when a firm’s governance characteristics are poor, consistent with the view that poorly governed firms do not want to subject themselves to the monitoring associated with credit lines.
Our survey approach allows us to obtain unique data on the level of credit lines in an international setting, where these data are often not disclosed.  We are also able to better assess the determinants of credit lines, using factors such as companies’ needs for future capital, perceptions of misvaluation in capital markets, and the cost, speed, and flexibility associated with credit lines.
Finally, we note that lines of credit represent “optional” liquidity that is available only when a firm is doing well enough to fall within its covenant range.  Cash, however, represents “realized” liquidity that is available in both good and bad times.  The survey data allow us to determine whether these distinct types of corporate liquidity are used for different purposes.
2.3.
Country level differences
Several articles have explored the relation between corporate cash holdings and country-level measures of capital market development and investor protection, based on the argument that cash holdings should be larger when capital markets are poorly developed (the precautionary motive) and when investor protection is weak (the agency cost motive).
  Using financial accounting data on total cash holdings across countries, Dittmar et al. (2003) and Kalcheva and Lins (2007) show that, contrary to expectations, poorly developed external credit markets are not associated with higher levels of cash holdings.  In fact, both papers report that firms hold more cash when access to private credit is better and when shareholder protection is weak.  While inconsistent with the precautionary motive, both sets of findings are consistent with an agency cost interpretation: firms hold more cash when they have the opportunity to do so.  The survey allows us to test whether these findings apply to non-operational cash holdings and lines of credit as well.  
3.
Survey Design and Respondent Characteristics
The survey asks three types of questions on financial policies.  Benchmarking questions focus on the facts regarding decisions firms make, whether or not these decisions are observable by others.  For example, we ask respondents to indicate levels of cash, the fraction of this cash that is held for non-operational purposes, and levels of lines of credit.  Second, we pose perceptual questions, asking respondents to indicate their agreement or disagreement with certain statements or to select items from a list to help explain why their firms take certain decisions.  These responses allow us to link liquidity to a number of its potential determinants such as perceived risk, equity and debt misvaluation, and need for external capital.  Finally, we ask hypothetical questions.  For example, we ask companies how they would adjust their levels of liquidity if investment opportunities declined. In framing these factual, perceptual, and hypothetical questions, we are guided by extant theoretical and practical explanations of corporate liquidity policy, discussed previously.  The Appendix provides more details on survey design and response rate.  
Our sample consists of 204 firms that answered enough questions regarding corporate liquidity and related parameters to allow for a comprehensive analysis.  In Table 1, we report the 29 countries of origin for these 204 firms.  The countries with the largest representation are Germany, the U.S., and Japan.  For robustness, we repeat all of our tests omitting, one at a time, each of the  countries in our sample and find that our results are not sensitive to the inclusion of any one country.
Table 2 reports summary statistics for several fundamental firm attributes that correspond to variables typically obtained from publicly available data.  As we describe in more detail later, we use these variables as control variables in our regression models.  Our sample firms have mean total revenues of $US7.2 billion with median revenues of $1.6 billion.  Thus, they are somewhat larger than the sample firms from the 1990s obtained from the Worldscope and Global Vantage databases analyzed by Dittmar et al. (2003), Pinkowitz et al. (2006) and Kalcheva and Lins (2007).  Mean and median profitability levels, measured as net income divided by book assets, are 6.3% and 4.7%, respectively, which track the levels reported in other cross-country studies [Dittmar et al. (2003) and Kalcheva and Lins (2007)].  Table 2 shows that 34% of our sample firms are not listed on a public stock exchange, and that 10% of sample firms have been listed on an exchange for less than 5 years.  The CEO is also the Chairman of the Board in 48% of our firms.  Finally, 73% of our firms have paid regular dividends in the past five years, a result consistent with that reported for Worldscope firms by La Porta, Lopez-de-Silanes, Shleifer, and Vishny (2000).  Overall, our sample firms resemble the firms typically studied in academic international corporate finance research.
4.  
Survey Responses
4.1. 
The level of cash holdings

We first document how much cash companies hold.  We provided respondents with several ranges of cash holdings from which to choose, expressed as a fraction of total assets: 0%-2%, 2.1%-4%, 4.1%-6%, and so on through 20% or greater.  Column (i) of Table 3 lists these categories and column (ii) presents the fraction of firms that fall in each category.  The largest subset of respondents (20% of the companies) has cash to assets above 20%.  However, the second most important subset (18% of all respondents) holds relatively little cash, between 0% and 2% of assets.  The total cash held by the remaining survey respondents is broadly distributed in the ranges that fall between 2% and 20%.  The median level of cash to assets falls within the 8%-10% category, a level similar to the median cash to asset levels reported by Dittmar et al. (2003),  Pinkowitz et al. (2006), and Kalcheva and Lins (2007).

Next, we ask companies what fraction of their total cash holdings are excess cash holdings, and what fraction are operational cash holdings.  Operational cash holdings are defined as cash required for day-to-day transaction purposes, cash held as compensating balances, or cash trapped in a foreign jurisdiction.
  We provide companies with ranges of excess (non-operational) cash holdings as a percentage of total cash holdings: 0%, 1-10%, 11-20% and so on.  By explicitly obtaining data on non-operational cash holdings we are able to more directly assess firms’ strategic liquidity choices.  
For each range of total cash holdings, column (iii) of Table 3 lists the median percentage of total cash which is considered non-operational.  Two conclusions emerge from these summary statistics.  First, most cash held by corporations is operational cash.  For the sample as a whole, median non-operational cash holdings as a fraction of total cash fall in the 21%-30% category (not reported in the table).  Even for companies with very large total cash levels, only a minority of such cash is considered to be non-operational (31%-40%).
  Second, there is substantial variation in the level of non-operational cash, depending on total cash holdings.  Not surprisingly, firms with low levels of total cash also have low levels of non-operational cash.  For firms with total cash to assets between 6% and 18%, the fraction of cash that is not held for operational purposes generally increases as total cash increases.
As an additional measure, we compute a firm’s non-operational cash to assets ratio by multiplying the median of a firm’s total cash range by the median percentage that is non-operational cash.  For example, if a firm indicates that cash holdings are between 6.1% and 8% of assets and that non-operational cash holdings are between 21% and 30% of cash holdings, we compute non-operational cash to assets as 1.75% (7% multiplied by 25%).  The median value of the ratio of non-operational cash to book assets is only 2%.  While much existing research employs the level of observed cash to proxy for the level of excess cash, our data suggest there is a large discrepancy between the two.  Our results show that much of the cash held by firms is not being held for strategic purposes, but to support the daily operations of the business.
4.2.
The size of credit lines

We also ask companies about the size of their credit lines.  As with cash holdings, firms select from two percentage point ranges, with a lower limit of 0%-2% and an upper limit of 20% or greater.  In addition, firms can indicate that they do not have a credit line at all.  Column (i) of Table 4 lists these categories and column (ii) presents the fraction of firms that fall in each category.  By far the largest subset of respondents (39% of the companies) has credit lines greater than 20% of their assets.  Such credit lines are several times larger than the annual investment budget and free cash flow levels of most corporations.
  This suggests that they are being held for strategic purposes, such as taking advantage of growth and/or acquisition opportunities that may arise (we assess this possibility using regressions in a subsequent section) or for catastrophic emergencies (which we argue later is less likely).  The median firm’s line of credit is in the 14.1%-16% category.  For each range of credit lines listed in column (i) of Table 4, column (iii) lists the corresponding median non-operational cash to assets level.  Column (iii) shows that firms with no line of credit have quite high non-operational cash levels, but no pattern emerges across the other ranges. 
Overall, when we consider both credit lines and the level of cash holdings, it is clear that lines of credit provide a substantial amount of corporate liquidity worldwide, greatly exceeding that provided by non-operational cash.
4.3.
Deciding on the level of non-operational cash

In this section we investigate what criteria firms employ when they decide to hold more cash than is needed on a day-to-day basis.  In particular, we ask respondents the question: “In deciding how much excess cash to hold, how important are the following factors?”  As response choices, we specify 22 factors based on the theoretical and practical considerations discussed in section 2 of the paper.  Firms were asked to rank these on a six-point scale from 0 to 5, where a zero indicates that the factor is not important, and a 5 indicates that the factor is very important.  Panel A of Table 5 reports summary statistics for the factors we ask about in the survey.  We list the fraction of firms ranking each factor as a 4 or a 5, indicating that the factor is relatively important, as well as the mean respondent score for each question and the number of firms responding to that specific item.  For ease of interpretation, we present the responses in descending order based on the fraction of respondents that answered 4 or 5 on a question.
  
By far the most important factor is “cash acts as a buffer against future cash flow shortfalls.”  Almost half (47%) of respondents rank this precautionary factor as a 4 or 5 in level of importance.  This strong response implies that non-operational cash has a broad use: to insure against bad future cash flow outcomes.  The importance of this factor is also interesting because the factor is general in nature – that is, it does not refer to any
 particular outcome stemming from poor future cash flows that might worry a firm. Among the 22 factors provided as response choices, we include the particular facet of the precautionary motive cited prominently in the academic literature: that holding cash lessens the uncertainty about whether future investment opportunities can be funded.  “The level of uncertainty about future investment opportunities” is only fifth on the list of importance regarding why firms hold excess cash.  The difference in importance between these factors is substantial, and highly significant (p-value=0.00).  Thus, while both factors support the precautionary motive, these results suggest that firms frame non-operational cash holdings as a general risk management tool, not necessarily related to future investment opportunities.  In other words, non-operational cash is a corporate insurance policy, used to maintain investments in existing projects when operating cash flows are insufficient, rather than a source of funding for new opportunities.  We examine this proposition more formally later in our analysis of the determinants of non-operational cash holdings.
Next in importance after “cash as a buffer for future cash flow shortfalls” is “minimal cash ensures efficient running of the company.”  It receives an average score of 2.57 and 35% of the respondents rank this factor 4 or 5 in importance.  This response indicates that corporate managers endorse a version of the agency cost view that firms holding too much cash may not always make the best use of it.  We provide a response choice that assesses this prospect more directly:  “the ability to take on projects even if they do not add value to the firm.”  8% of the respondents acknowledge this consideration in determining their cash levels by rating it 4 or 5 on the importance scale.  It may also be the case that the concern about misusing cash does not originate from the firm, but from the investment community.  That is, firms are not worried about misusing excess funds, but they believe that investors are worried about this.
  To commit to investors that excess funds will not be misused, firms simply avoid having excess funds in the first place.
Next in importance are the cost of carry (the difference between the interest rate on debt and cash), with 35% of respondents ranking it as a 4 or 5 in importance, and the time it takes to raise money when funds are needed, with a 31% importance ranking.  The latter factor is tied in its importance ranking with the level of uncertainty about future investment opportunities (discussed previously).  A concern with the time it takes to raise funds is consistent with the transactions cost motive for holding cash.
Consistent with the precautionary motive, 30% of the respondents consider the ability to issue debt at a fair price an important consideration when deciding on the level of non-operational cash.  

The remaining factors all have importance rankings below 30%.  Most firms do not hold more cash because of regulatory, ratings, or lender requirements, nor due to shareholder taxes, preferences of controlling shareholders, or cash policies of industry peers.
In sum, this evidence indicates that firms hold excess cash mainly as insurance against cash flow shortfalls, but that their executives also recognize that large excess cash holdings may result in actual or perceived inefficiencies in the running of the company.

How
4.4.
Determining the size of lines of credit

In this section, we report on the factors companies consider when deciding on the size of their credit lines.  The survey asks: “How important are the following factors in deciding on the size of your Line of Credit?”  As before, firms were asked to rank these on a six-point scale from 0 to 5, where a zero indicates that the factor is not important, and a 5 indicates that the factor is very important.
Panel B of Table 5 reports the fraction of firms ranking each factor as a 4 or a 5, as well as the mean respondent score.  Two factors in particular stand out.  The first, with 69% of firms ranking it as a 4 or 5 in importance, is that the credit line is flexible and can be drawn and repaid at will.  The second, with 60% of firms ranking it as a 4 or 5 in importance, is that the credit line provides certainty of funding during event risk or acquisition opportunities.  The fee charged on the credit line is a distant third, with only 39% of the respondents saying that this element ranks high on the scale.  A further 34% mention the time to raise funds as an important consideration, while 32% refer to the commitment fee relative to the cost of other funds.  Finally, only 26% of the firms indicate that they choose the size of their credit line as a function of their commercial paper program.  
Based solely on this perceptual data, the differences between non-operational cash and lines of credit are nuanced.  Both provide flexibility, but as we argue in subsequent sections, by relating firm characteristics to choices regarding non-operational cash and lines of credit, we uncover that these two forms of liquidity are employed for different purposes.
4.5.  
Liquidity and changes in future investment opportunities

As mentioned earlier, liquidity may allow firms to take advantage of future investment opportunities.  If this is the primary driver of corporate liquidity, then declines in investment prospects could change firms’ cash holdings, either decreasing cash under the tradeoff theory (less cash is needed) or increasing cash under the financing hierarchy theory (fewer demands on cash).  Lines of credit are expected to decline.  We asked companies the following question: “If you had fewer investment prospects than expected, what would you do with your holdings of cash and/or allocated lines of credit?” 
Panel C of Table 5 reports the responses to this question.  The choice of 43% of the respondents is consistent with our expectation from the tradeoff theory – these firms would decrease their liquidity when investment opportunities dwindle.  Six percent of the firms said they would become more liquid, consistent with the pecking order theory – holding constant sources of cash, if there are fewer uses, then cash levels would increase.
However, 51% of the firms say that they would not change their liquidity if future investment opportunities decline.  One plausible interpretation is that these firms hold cash and lines of credit for reasons other than to take on new opportunities when they arise.  Recall our earlier contention, based on the excess cash survey responses, that non-operational cash holdings are a general risk management tool (and thus similar to a corporate insurance policy) not necessarily related to future investment opportunities.  The fact that 51% of respondent firms would not change their total liquidity when investment opportunities decline may indicate that both cash and lines of credit are viewed as general risk management devices.  Alternatively, since the question is about cash and credit lines jointly, it is possible that future investment opportunities affect each segment of liquidity differently but that the net effect is zero (for 51% of the firms).  In our regression analyses described in the next section, we directly assess whether future investment opportunities are important determinants of non-operational cash holdings and lines of credit.  
5. 
Regression analyses 
5.1. 
Regression model specifications
We conduct regression analyses to examine the determinants of firms’ non-operational cash holdings and lines of credit.  The purpose of these tests is twofold.  First, prior research has identified a number of variables that could impact corporate liquidity in general, but our data allow us to separately analyze the impact on non-operational cash and lines of credit.  Second, the survey included a number of questions that were not directly related to liquidity, and we can leverage these factors to analyze the relation between other firm characteristics and liquidity choices.  In particular, we have data on both firm attributes (e.g., firm size) and on firm responses to non-liquidity-based perceptual questions (e.g., questions about risk, future capital needs, and market misvaluation).  Because our dependent variables are measured in intervals, we estimate our models using interval regressions in which the exact interval endpoints are specified.  That is, instead of assuming that each firm’s non-operational cash and line of credit level is at the average of its range, interval regressions allow us to specify both the upper and lower limit of each firm’s range.
  Coefficient estimates from these models are interpreted in a similar fashion as those from traditional regression models.
The six firm attributes we employ are similar to the ones employed in prior work.  Statistics for these variables were discussed in Section 3.  Firm size could be related to liquidity because smaller firms are likely to have larger proportional transaction costs, higher levels of information asymmetry, and less access to capital markets.  As a result, they may hold more non-operational cash and employ larger lines of credit.  
The ratio of net income to book assets (return on assets) is a proxy for profitability.  The effect of higher profits on corporate liquidity could be positive or negative.  If cash holdings result from recent historical profits, non-operational cash may be mechanically and positively related to profitability (financing hierarchy view).  But higher anticipated profits may allow a firm to hold less excess cash because it expects to generate cash from operations (trade-off view).  Similarly, higher profits may lessen the need for a line of credit if this level of profitability is expected to persist.  However, Sufi (2007) finds that lines of credit are positively related to profits for U.S. firms, which could reflect a greater availability of credit lines for more profitable firms.
Higher information asymmetry is likely to make external finance more costly, which makes current liquidity more desirable.  Both private firms and firms listed on a stock exchange for less than five years are likely to have greater information asymmetry.  Including a dummy for recent listings in regressions also controls for the possibility that firms that went public recently may have high non-operational cash levels because they recently raised funds.
We include a variable indicating whether the CEO is also the Chairman as a proxy for possible firm-level agency problems.
 
  If firms hold cash partly because of agency reasons and if a dual role of CEO/Chairman is indeed indicative of agency problems, we would expect to observe a positive relationship between non-operational cash holdings and the CEO=Chairman indicator variable.
We also include a variable indicating whether a dividend has been paid regularly in the last five years.  Under the financing hierarchy view of cash holdings, firms with high cash flows pay dividends, pay off their debts, and accumulate cash.  Under the trade-off view, firms can always cut dividends if funds are required, and would be expected to hold less cash.  
We next discuss five explanatory variables that we use in our regression models which are derived from perceptual questions asked in the survey:
(1) Has the ability to raise external funds limited your ability to take on substantial investment projects? [variable ranges from 0 (not limiting) to 5 (very limiting)]
(2) Compared to the other companies in your industry, would you describe your need to raise capital in the next 5 years as being: [variable ranges from 1 (Small Relative to Internal Resources) to 5 (Large Relative to Internal Resources)]

(3) Compared to the other companies in your industry, would you describe your riskiness in the last 5 years as being: [variable ranges from 1 (Substantially Less Risky) to 5 (Substantially More Risky)]

(4) An indicator variable set equal to one if the company feels that, on average, its equity is  “occasionally” or “frequently” undervalued [as compared to “rarely” or “never” or “not applicable”]
(5) An indicator variable set equal to one if a company feels that either the average credit spread currently paid on its debt is “too wide” [as compared to “fair” or “too narrow”] and/or that, if rated, its current long-term debt rating is “too low” [as compared to “fair” or “too high”]
We expect responses to each of these questions to be positively related to the need for corporate liquidity.  Regarding question (1), if a lack of external funds has limited a firm’s ability to take on substantial projects in the past, it might do so again in the future; the firm may therefore wish to secure additional liquidity to ensure that such funds are available in the future.  The mean firm response to whether a lack of external funds has kept the firm from undertaking substantial investment projects is a 1.4 on a scale from 0 to 5, and the median response is 1.  

The second question specifically addresses the need for external capital over the next five years relative to a firm’s internal resources.  The precautionary motive for corporate liquidity postulates that firms needing external funds in the future should try to obtain more funding today in case future adverse market conditions make raising funds prohibitively expensive.  Responses to this question show that firms have a relatively high need for external capital.  On a 0 to 5 scale for this question, the mean score is 2.7 and the median score is 3.  

Responses to the third question measure a firm’s relative risk.  Riskier firms are more likely to have cash shortfalls, and thus may wish to have greater corporate liquidity to offset these shortfalls.  The mean score on this question on a scale from 1 to 5 is 2.8 and the median score is 3, indicating that firms are about as risky as their industry peers.
Questions (4) and (5) capture whether a firm thinks that issuing equity or debt, respectively, is too costly because the market undervalues these securities.  If so, under the precautionary motive additional liquidity is warranted to guard against having to pay too much for future external capital. Thirty-eight percent of our firms feel that their equity is occasionally or frequently undervalued and 24 percent feel that the spread on their debt is too wide or that their bond rating is too low.
Finally, if firms view non-operational cash and lines of credits as substitute liquidity instruments, then the level of one form of liquidity will be mechanically dependent on the level of the other.  In our survey, we ask whether firms view credit lines and cash holdings as substitutes in which large lines of credit imply low cash balances and vice versa. Forty-one percent of the sample firms view them as substitute liquidity instruments.  In our models, we include an interaction between an indicator variable that credit lines and cash holdings are substitutes and the level of the substitute type of liquidity.
  We expect this variable to have a negative coefficient in our models.
As we discussed previously, differences in financial market development and external shareholder protection across countries will likely affect the need for corporate liquidity.  Based on prior research, we include several measures to captures these effects.  First, Levine, Loayza, and Beck (2000) put forth a measure of Private Credit to GDP based on the total amount of debt finance provided to private firms by all financial institutions except central banks.  This measure captures the ease with which a country’s firms can obtain credit from external capital markets – lower scores indicate greater difficulty obtaining external credit.  Second, La Porta, Lopez-de-Silanes, and Shleifer (LLS) (2006) measure equity market development as the ratio of External Stock Market Capitalization (defined as the market value of shares held by small shareholders) to GDP.  Under the precautionary motive, higher levels of non-operational cash and lines of credit are optimal in countries where external capital is more difficult to obtain.
Third, we include several measures of shareholder protection drawn from LLS (2006): (1) Antidirector Rights, which range from 0 to 6 with higher scores indicating that outside shareholders have relatively greater rights vis-à-vis corporate directors; (2) Liability Standards, a composite index that ranges from 0 to 1, with higher scores indicating greater potential liability faced by persons involved in issuing securities; (3) Disclosure Requirements, an index of items requiring mandatory disclosure, which ranges from 0 to1 with higher scores indicating greater required disclosures; and (4) Investor Protection, a principal component measure of Antidirector Rights, Liability Standards, and Disclosure Requirements which ranges from 0 to 1.  Under the agency cost hypothesis, we expect higher levels of liquidity when investor protection is poor.
Each regression model includes Private Credit to GDP along with either an LLS shareholder protection measure or their capital market development measure.  Because of the high correlation between shareholder protection and external equity market development, these variables are not included in the same model.
Finally, liquidity may also vary across industries and we therefore include industry controls in all models.  In the survey, firms were asked to choose their primary line of business from among eighteen industries and we construct indicator variables for each of these industries.  All of our results hold if we estimate the models without industry effects as well.

5.2.
Non-operational cash regression results
Table 6 reports interval regressions in which non-operational cash as a fraction of total book assets is the dependent variable.  In Panel A, all models include the firm attribute variables.  These models provide comparability to models based solely on financial statement data employed in prior research on corporate liquidity.  In Panel B, all models include the perceptual question response variables as well as the firm attribute variables. The models in Panel B have fewer observations due to lower response rates for the perceptual questions relative to the firm attribute questions.  
First, we discuss the firm attribute coefficients reported in Panel A of Table 6.  Non-operational cash holdings are higher for firms that have paid a dividend in the past five years.  Depending on the model, these firms hold between 1.6 and 1.9 percentage points more non-operational cash than other companies, supporting the financing hierarchy view of cash holdings.  Given that median non-operational cash holdings are only 2% of total assets, this effect is large from an economic perspective.  The signs of the other firm-level variable coefficients are as predicted, but the coefficients are not statistically significant.

Next, we discuss the country-level coefficients.  Non-operational cash holdings are positively related to Private Credit to GDP in all models and negatively related to three of the four measures of shareholder protection (in models (1) through (4)).  Given that corporate liquidity should be more valuable when it is harder to raise funds, one would expect to see a negative coefficient on the ratio of Private Credit to GDP.  Thus, the positive coefficient is somewhat puzzling, although Dittmar et al. (2003) and Kalcheva and Lins (2007) find the same result when they study total cash holdings.
One explanation for the negative coefficients on the measures of shareholder protection is that managers of firms from countries where shareholders are least protected like to hold a lot of cash because this “realized liquidity” does not depend on being monitored by credit providers for compliance with covenants.  An alternative explanation is that poor shareholder protection proxies for poor equity market development.  To examine this possibility, we include external equity capital market development in model (5); its coefficient is negative, but insignificant, which appears to dismiss the equity market development argument.  However, in the corresponding model in Panel B, it does enter significantly, so it is therefore not possible to distinguish between the investor protection and capital market development interpretations.

We now turn to Panel B of Table 6, where we include the responses to the perceptual survey questions discussed in Section 5.1.  Only one of the responses to these questions is significant: the stated need for external capital in the next five years, relative to internal resources.  Under the precautionary motive, if a firm wishes to build its strategic cash reserves before it needs external capital in the future, this coefficient is expected to be positive.  However, the coefficient on future external capital needs is negative.  There are two possible interpretations of this finding: (1) despite limited internal resources, firms do not use non-operational cash to guard against the possibility that funds needed for growth in the future will be relatively expensive, or (2) the causality is reversed: firms state that they need to raise funds in the future because they cannot obtain the funds today; that is, they are already constrained.  To help us distinguish between interpretations (1) and (2), we re-estimate the models of Panel B for the subset of 150 dividend-paying firms, based on the notion that dividend paying firms are unlikely to be financially constrained.  These firms could easily obtain cash if needed simply by reducing dividend payments.  Thus, if we continue to find a negative relation between future capital needs and non-operational cash for this set of firms, the reverse causality argument is less likely to hold.  This is exactly what we find; in all models the coefficient on external capital needs is negative for dividend paying firms and is not significantly different between dividend and non-dividend paying firms (results not tabulated).  Given these additional tests, the explanation that firms do not use non-operational cash to guard against the possibility that future funds needed for growth will be too expensive is the explanation that has the most merit.  In the next subsection, we investigate whether the need for future funds is met through lines of credit instead.
Finally, we note that firms with credit lines that also view these credit lines as a substitute for holding cash tend to have less non-operational cash, as would be expected.
When we look at the firm attribute variables that were also included in the models in Panel A, we continue to find that paying dividends is positively related to non-operational cash levels.  In addition, the coefficient on “listed its stock in the past five years” is now positive and significant.  This result is consistent with two explanations: (a) these firms have greater asymmetric information and want to hold more non-operational cash as a result, and/or (b) these firms obtained an influx of cash when they listed their shares.  The signs on the coefficients for the remaining firm-attribute variables are as predicted, but the coefficients are again not statistically significant.
The country-level coefficients track those in Panel A, except that external equity market capitalization to GDP is significantly negative in model (5), as mentioned previously.
5.3. 
Line of Credit regression results

Table 7 reports interval regressions with a firm’s line of credit to total book assets as the dependent variable, which allows us to study whether lines of credit and non-operational cash are employed for different purposes.  As in Table 6, the models in Panel A include firm attributes, the models in Panel B include survey response variables as well as firm attributes, and each model includes Private Credit to GDP along with a shareholder protection or external equity capital market development measure.
Of the firm attribute variables, the first row of the table shows that smaller firms have larger credit lines while the second row shows that lower profitability is generally associated with higher credit lines.  However, the coefficients on firm size and profitability are not consistently significant in Panel B so we are hesitant to draw strong conclusions about the relation between these variables and credit lines.  The other firm attribute variables are insignificant in both panels.
New findings emerge from the country-level variables in Table 7.  All models show that lines of credit are larger when private credit markets are less developed, which supports the precautionary motive for holding liquidity.  Thus, when firms know they cannot easily get cash from their country’s banks at any given point in time, a contract that allows them to instantly tap such bank credit is more valuable.  In terms of economic significance, decreasing Private Credit to GDP from its 75th percentile (1.59) to its 25th percentile (0.72) leads to an increase in credit lines to assets of at least four percentage points.  The sample median line of credit to assets is 15%, so this represents about a 30% increase from the median.  Note that in Table 6 we did not find support for the precautionary motive because non-operational cash holdings are lower, rather than higher, when credit markets are less developed.
Three of the four proxies for investor protection are negative and significant: as shareholder protection decreases, firms hold higher lines of credit.  The negative coefficients are consistent with the results for non-operational cash reported in Table 6.  Recall that low shareholder protection measures can represent both expected agency costs and relatively underdeveloped equity markets.  From Table 6, we were unable to determine which explanation has more merit because shareholder protection and equity market development are highly correlated.  However, we believe that the negative coefficients on the shareholder protection measures in the line of credit models are more likely to be related to capital market development than to agency problems because the banks that provide the lines of credit will monitor the firms for compliance with covenants.  This should reduce agency problems.
In Panel B of Table 7, we include the responses to the perceptual questions.  Firms that state a strong need for external capital in the future have higher lines of credit.  This is opposite to what we find for non-operational cash (Table 6).  It implies that firms that need capital in the future do make provisions to improve their liquidity, but they do so by using lines of credit rather than cash. This is consistent with firms using an option-like liquidity instrument to fund future investment opportunities.  From an economic standpoint, an increase in external capital needs from the 25th percentile (2) to the 75th percentile (4) corresponds to a 2.75 percentage point increase in lines of credit to assets (based on Model (1)).  For a firm with the median line of credit to assets ratio of 15%, this represents an increase of almost 20%.
Panel B also shows that firms that believe their equity is undervalued have higher lines of credit.  No such result was found for non-operational cash holdings.  Firms with undervalued equity have lines of credit to assets that are 3.9 percentage points higher than other firms (based on model (1)).  However, the relationship between undervaluation and credit lines appears to be just an equity phenomenon because there is no relationship between credit lines and a perception that credit spreads are too wide or debt ratings are too low.
  Finally, we find that firms that hold more non-operational cash and view that cash and credit lines are substitutes have lower lines of credit, as expected. 

Summarizing our regression results, Table 7 shows that firms that need future external capital and firms whose equity is occasionally or frequently undervalued make relatively greater use of lines of credit.  Firms with these characteristics are likely to have substantially better growth opportunities than perceived by the market.  To ensure that they can capitalize on these opportunities, these firms hold options to obtain future cash via lines of credit.  Recall that Table 6 shows that neither of these characteristics is related to non-operational cash.  This suggests that cash is less likely held to take advantage of growth opportunities.  The survey responses detailed in Table 5 indicate that non-operational cash is employed as a corporate insurance policy.  Taken together, the results presented in our tables are consistent with a form of “liquidity matching” performed by CFOs.  Realized liquidity (cash) is used primarily when a guarantee is particularly important – to provide insurance against cash flow shortfalls.  Optional liquidity (a line of credit) is used primarily when an option is particularly important – to fund future growth opportunities when internal funds are likely to be insufficient.  Note that lines of credit are not a permanent solution to the lack of investment funding, however, because they are generally not longer than five years in duration.

Further, at the country level, lines of credit are a decreasing function of credit market development, consistent with the precautionary motive for corporate liquidity, while non-operational cash holdings are positively related to credit market development, consistent with the agency explanation.  Both credit lines and non-operational cash holdings are higher when investor protection is poor, but because credit lines are monitored, it is unlikely that a greater use of credit lines reflects agency problems.
5.4. 
Additional tests
We start by conducting two robustness checks.  It is possible that country-level factors other than those we include in our models might ultimately be driving levels of corporate liquidity.  To account for this possibility, we incorporate country random effects into our interval regression models.  Such models acknowledge possible dependence of errors within countries and also allows for both within- and between-country variation in the explanatory variables.   All of our results hold both in magnitude and significance when a country random effects specification is used.
We also assess the possibility that economic development of a country, rather than financial market development, affects the need for different types of corporate liquidity.  To test this, we add the log of 2005 GDP (in US$) to all of our models, and repeat this exercise using the log of 2005 GDP per capita as well.  All results continue to hold in magnitude and significance, and the coefficients on economic development are not significant.  These results indicate that financial market development is a more important determinant of corporate liquidity choices than economic development.
Next, we analyze whether total cash holdings, which, due to data constraints, have traditionally been employed in research on the determinants of corporate liquidity, are a good proxy for non-operational cash holdings.  This is important because most research questions are fundamentally about non-operational cash, not total cash.  We have commented earlier that non-operational cash holdings are much smaller than total cash holdings.  However, we do not know whether the economic inferences drawn from models based on non-operational cash holdings are similar to those based on models of total cash.  If we find the inferences to be similar, this validates the use of total cash as a proxy for non-operational cash.  To investigate this issue, we first compute the correlation between total cash holdings and non-operational cash holdings and find it to be 0.75 (p-value=0.00).  This high level of correlation indicates a strong mapping between the two measures of cash.  Second, we re-estimate all the models in Table 6, but replace non-operational cash holdings by total cash holdings.  The inferences are remarkably similar, with one exception: total cash holdings are positively related to profitability, but this is not the case for non-operational cash holdings.  A positive relation supports the financing hierarchy view of cash holdings, which suggests that more profitable firms accumulate cash.  Given that this finding does not persist when cash is measured net of its operational component, support for the financing hierarchy view based on a firm’s profitability appears unfounded.  Because the economic inferences drawn from all other explanatory variables are similar, we believe that, on net, total cash is a reasonable proxy for non-operational cash when assessing the determinants of a firm’s cash policy.  
6. 
Conclusion

This paper uses survey evidence for firms from 29 countries to assess the magnitude and determinants of corporate liquidity around the world.  The survey provides us with detailed information on corporate liquidity that cannot be obtained from publicly available data.  In particular, the survey provides data on the magnitude of credit lines, the fraction of cash that is held for non-operational purposes, the factors considered by CFOs when making decisions on liquidity, future capital needs, and perceived misvaluation in securities markets.
Several new findings emerge.  First, lines of credit are the dominant source of liquidity for most corporations around the world, amounting to 15% of assets.  Second, less than half of the cash on companies’ books is being held for non-operational purposes, amounting to just 2% of assets.  Third, cash and lines of credit are held for different reasons.  Our data indicate that non-operational cash is employed as a general insurance policy against poor cash flow realizations; firms with either higher needs for external funding in the future or a belief that their equity is undervalued do not hold extra cash today.  Thus, the precautionary motive, which asserts that current liquidity will be valuable to fund future growth opportunities or to avoid issuing expensive capital, does not appear to apply to non-operational cash.  Further, non-operational cash holdings are positively related to credit market development and inversely related to shareholder protection.  This evidence suggests that cash holdings are driven, at least in part, by agency problems.  Lines of credit, on the other hand, are employed when future external financing needs are high, managers believe that their equity is undervalued, and credit market development is poor, all of which are consistent with the precautionary motive for corporate liquidity.
Overall, our study points to a common theme – one that can be termed “liquidity matching.”  A firm’s cash is available in good times and in bad, and cash held above what is needed for operations can guard against cash flow shocks that could potentially put the firm out of business. Committed lines of credit typically last for a period of up to five years and generally require compliance with pre-determined covenants. Therefore, credit lines should be of most use to exploit business opportunities available in good times.  This is consistent with an “optional liquidity” role in which lines of credit are options that fund potential projects for which unconditional commitments of liquidity are not required.  Put another way, we conclude from our tests that excess cash is held as general purpose insurance and lines of credit are held to fund future growth. 

 Taken together, our findings imply that it is important to consider all facets of corporate liquidity to obtain a more comprehensive picture of the determinants of liquidity policy.  Our research also indicates that firms possess even higher aggregate levels of liquidity than previously identified.  
Appendix - Survey Design and Delivery

Our data come from a CFO survey conducted in the summer of 2005 covering publicly traded and privately owned firms from all over the world.  This survey was conducted in collaboration with Deutsche Bank Securities, Inc.  We designed and presented participants with a very extensive survey instrument in order to understand the interconnected facets of financial policy.  Prior to its general release, the survey instrument was beta-tested with an initial group of global CFOs to verify that the interpretations we gave to the questions and responses corresponded to their interpretations.  We then altered the survey to reflect feedback from the beta testing period.
The survey instrument contains questions organized in nine sections (Company Information, CFO Views, Capital Structure, Liability Management, Liquidity Management, General Risk Management, Interest Rate Risk Management, Foreign Exchange Risk Management and Commodity Risk Management).  It was administered over the internet and makes use of conditional branching (i.e., certain responses lead to detailed additional questions, while others do not).  In the extreme, if participants completed every question, they might face as many as 133 questions, many with a large number of response choices.   We recognized that the sheer size of this survey would be daunting to our prime audience: chief financial officers.  Therefore, we encouraged CFOs to complete the “CFO Views” section, but encouraged them to delegate other portions of the survey to individuals in their organizations with specific responsibilities for each of the areas. 
The survey was completely anonymous and we have gone to great lengths to ensure the confidentiality of the companies involved.  While CFOs received a request from the academic researchers, the Deutsche Bank relationship officers covering the companies were requested to encourage firms to complete the survey.  Deutsche Bank did not get access to the individual responses, only to summary statistics.  To convey the findings to its clients, Deutsche Bank organized a series of conferences around the world.  In these sessions, at least one of the academic researchers was present to communicate the results, and to engage the audience in a dialogue regarding the findings.  This direct back-and-forth allowed us to test some of the inferences we were attempting to draw from the formal survey.

In total, the survey instrument was sent to approximately 4000 firms in 48 countries.  These are all firms worldwide that had a coverage officer assigned to them by the investment banking division of Deutsche Bank.  This sample comprises the largest companies in their respective countries and industries.  It does not include smaller firms in the bank’s home market, because those are covered by local branches.  A large fraction of the targeted firms were not Deutsche Bank clients at the time.

We did not request that companies complete every section and every question of the survey.  We received responses from 354 firms who answered some part of the survey, and 215 firms answered the questions regarding corporate liquidity.  Of these, 204 firms answered enough questions regarding topics unrelated to liquidity to allow for comprehensive regression analysis.  In terms of the response rate and overall number of respondents, our survey panel is similar to the U.S. and Canadian firm CFO survey conducted by Graham and Harvey (2001), who had a final sample of 392 respondents and a response rate of about 9%.  It also similar to the 8% response rate obtained by Brav et al. (2005) and Graham, Harvey, and Rajgopal (2005) for the portion of their survey of U.S. and Canadian firm CFOs that was conducted via email rather than in person at a conference gathering.
We note here that, as with any survey, there is a potential concern regarding the respondents’ understanding of the questions. We are confident that the survey questions were generally well understood because: (a) a beta version of the survey was discussed with a number of CFOs to make sure there were no misunderstandings; (b) the survey findings were presented at several practitioner seminars, where participants confirmed their understanding of the survey questions; and (c) misunderstanding the questions would add noise to the data, which would weaken our ability to uncover the cross-sectional results reported previously. The fact that we uncover relationships between the survey responses and firm characteristics that are economically meaningful is evidence against the notion that the responses are just noise. 
Finally, there could also be concerns about response biases and sample selection bias in general.  First, as discussed in the text, we find that the characteristics of the firms in our sample are similar to those studied in international research based on archival data, except that our sample firms are larger.  This suggests that the firms that chose to respond to our survey are generally representative of a wider cross-section of firms.  Second, we have also compared the industry composition of respondent and non-respondent firms and find it to be similar.  Third, we test for differences between the firms responding to the liquidity management part of the survey and those who did not.  We find no differences in the variables we employ in our regressions between the two groups, with one exception: firms that respond to the liquidity questions are more likely to pay dividends.  Taken together, these tests indicate that response bias and sample selection bias are not likely to be a major concern for our survey data.
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Table 1

Distribution of sample firms by country of origin
	Country
	Number of Firms

	Argentina
	1

	Australia
	1

	Austria
	3

	Belgium
	11

	Chile
	6

	Denmark
	2

	Finland
	1

	Germany
	46

	Hong Kong, China
	1

	India
	6

	Indonesia
	3

	Italy
	9

	Japan
	16

	Korea (South)
	6

	Malaysia
	3

	Netherlands
	4

	New Zealand
	4

	Norway
	1

	Philippines
	6

	Portugal
	2

	Singapore
	2

	South Africa
	3

	Spain
	11

	Sri Lanka
	2

	Sweden
	3

	Switzerland
	14

	Taiwan
	6

	United Kingdom
	15

	United States
	18

	Total
	204


Table 2

Summary Statistics for Sample Firms 
The table reports mean and median values for fundamental firm characteristics for our sample of 204 firms.  Revenue is converted to US dollars using prevailing exchange rates at the end of October 2005.  Return on assets refers to the ratio of net income to book assets.  Indicator variables are as described in the table and are set equal to 1 if the attribute is true, and zero otherwise.
	
	
	

	Variable
	Mean
	Median

	
	
	

	Log of revenue in billions of US$
	7.2
	1.6

	
	
	

	Return on Assets
	0.063
	0.047

	
	
	

	Private (i.e., non-listed) firm indicator
	0.34
	0

	
	
	

	Listed on exchange less than 5 years indicator
	0.10
	0

	
	
	

	CEO is also Chairman of Board indicator
	0.48
	0

	
	
	

	Firm has paid a regular dividend in past 5 years indicator
	0.73
	1

	
	
	


Table 3
Distribution of cash holdings as a percentage of book assets, 2005
This table lists the various categories of total cash to assets provided to survey respondents (column (i)) and the percentage of firms that fall into each category (column (ii)).  Column (iii) contains the median percentage non-operational cash to total cash for each category of total cash to assets

	Total cash / Assets

(%)
	Percentage of firms in each category


	Median Percentage Non-operational Cash to Total Cash 



	(i)
	(ii)
	(iii)

	0-2
	18
	1-10

	2.1-4
	9
	1-10

	4.1-6
	9
	1-10

	6.1-8
	9
	21-30

	8.1-10
	9
	41-50

	10.1-12
	6
	21-30

	12.1-14
	8
	51-60

	14.1-16
	4
	61-70

	16.1-18
	4
	61-70

	18.1-20
	5
	21-30

	Over 20
	20
	31-40


 Table 4
Distribution of lines of credit as a fraction of book assets, 2005
This table lists the various categories of total credit lines to assets provided to survey respondents (column (i)) and the percentage of firms that fall into each category (column (ii)).  Column (iii) contains the median percentage non-operational cash to total cash for each category.  This percentage is computed by assuming that a firm’s level of cash to assets and non-operational cash to total cash is at the midpoint of its indicated range.
	Lines of Credit / Assets

(%)
	Percentage of firms in each category


	Median percentage Non-operational Cash / Assets

	(i)
	(ii)
	(iii)

	No line of credit
	 6
	14.00

	0-2
	6
	0.60

	2.1-4
	6
	0.75

	4.1-6
	6
	5.80

	6.1-8
	4
	5.50

	8.1-10
	10
	3.15

	10.1-12
	9
	2.10

	12.1-14
	2
	0.50

	14.1-16
	4
	0.70

	16.1-18
	3
	2.40

	18.1-20
	5
	0.60

	Over 20
	39
	1.00


Table 5  
Survey Responses to Questions about Non-operational Cash and Lines of Credit

Panel A:  Answers to the Question: “In deciding how much Excess Cash to hold, how important are the following factors?”

	Scale is Not Important (0) to Very Important (5)
	%  4 or 5 Score
	Mean Score
	Number of Respondents

	Cash as a buffer against future cashflow shortfalls
	47
	3.04
	188

	Minimal cash ensures efficient running of the company
	35
	2.57
	182

	Difference between interest rate on cash and interest rate on debt
	35
	2.50
	184

	Time it takes to raise money when funds are needed
	31
	2.43
	187

	Level of uncertainty about future investment opportunities
	31
	2.36
	186

	Ability to issue debt at a “fair” price when funds are needed
	30
	2.29
	187

	Difference between interest rate on cash and cost of capital
	26
	2.19
	182

	Size of the undrawn credit facility
	23
	2.06
	182

	Transaction costs of raising funds
	22
	1.96
	184

	Difference between int. rate on cash and return on other projects
	19
	1.93
	181

	Ability to issue equity at a “fair” price when funds are needed
	19
	1.77
	181

	Using cash to retire debt moves company below target debt level
	18
	1.64
	181

	Tax that shareholders would pay if company paid out cash
	13
	1.48
	183

	Preference of controlling shareholders
	13
	1.40
	182

	Rating agency requirements
	12
	1.45
	179

	Signals associated with drawing down the undrawn credit facility
	10
	1.49
	174

	Other lender requirements
	10
	1.23
	180

	Regulatory requirements
	9
	1.13
	178

	Contingent liabilities (e.g., possible future litigation exposures)
	8
	1.37
	179

	Ability to take on projects even if they do not add value to the firm
	8
	1.08
	182

	Cannot apply cash to retire debt without incurring acct. charges
	7
	1.39
	176

	Cash holdings of other companies in my industry
	4
	1.21
	182


Panel B:  Answers to the Question: “How important are the following factors in deciding on the size of your Line of Credit”
	Scale is Not Important (0) to Very Important (5)
	%  4 or 5 Score
	Mean Score
	Number of Respondents

	Credit facility is flexible: can be drawn and repaid at will
	69
	3.70
	215

	Certainty of funding during event risk or acquisition opportunities
	60
	3.48
	208

	The fee charged on the credit line
	39
	2.89
	210

	The time it takes to raise funds through other means
	34
	2.79
	206

	The cost of the credit facility is certain
	32
	2.75
	207

	Transaction costs of raising funds through other means versus the commitment fee
	30
	2.34
	203

	Company’s commercial paper program requires a backstop facility
	26
	1.75
	204


Panel C:  Percentage responses to the question: “If you had fewer investment prospects than expected, what would you do with your holdings of cash and/or allocated lines of credit?”
	Decrease them
	43

	Increase them
	6

	No change
	51


 Table 6
Non-operational Cash Regression Models 

The dependent variable is non-operational cash (referred to in the global CFO survey as excess cash) as a proportion of book assets.  All models are estimated using interval regressions with robust standard errors.  Private credit to GDP ranges from 0.08 to 2.17 and is obtained from Levine, Loayza, and Beck (2000).  Antidirector Rights, which range from 0 to 6, and External Market Capitalization to GDP, which ranges from 0.04 to 1.44, are obtained from LLS (2006).  The following country-level variables range from 0 to 1 and are also obtained from LLS (2006): Liability Standards, Disclosure Requirements, and Investor Protection (which is a principal components index of Antidirector Rights, Liability Standards, and Disclosure Requirements).  Industry indicator variables categorize a firm’s primary operations into 18 industry categories.   Independent variables obtained from various portions of the survey instrument are also included.  Panel A includes firm attribute variables and Panel B includes these attribute variables as well as firm response variables.  p-values of the two tailed test of equality to zero are reported in parentheses below each coefficient. 
Panel A:  Models with firm attribute variables
	
	(1)
	(2)
	(3)
	(4)
	(5)

	Log of revenue in millions of US$
	-0.325
	-0.313
	-0.338
	-0.290
	-0.281

	
	(0.20)
	(0.21)
	(0.18)
	(0.25)
	(0.26)

	Return on Assets
	0.295
	0.485
	0.239
	0.040
	-0.170

	
	(0.91)
	(0.86)
	(0.93)
	(0.99)
	(0.95)

	Private (i.e., non-listed) firm indicator
	0.073
	0.090
	0.056
	0.469
	0.513

	
	(0.94)
	(0.92)
	(0.95)
	(0.62)
	(0.57)

	Listed on exchange less than 5 years indicator
	1.884
	1.975
	1.841
	1.914
	1.977

	
	(0.25)
	(0.23)
	(0.27)
	(0.24)
	(0.23)

	CEO is also Chairman of Board indicator
	0.495
	0.440
	0.557
	0.498
	0.361

	
	(0.49)
	(0.54)
	(0.43)
	(0.49)
	(0.61)

	Firm has paid a regular dividend in past 5 years indicator
	1.727
	1.850 
	1.557
	1.644 
	1.654 

	
	(0.06)
	(0.05)
	(0.08)
	(0.07)
	(0.07)

	Private Credit to GDP
	1.593 
	1.645 
	1.794 
	1.607 
	1.951

	
	(0.04)
	(0.04)
	(0.03)
	(0.06)
	(0.03)

	Investor Protection
	-2.049 
	
	
	
	

	
	(0.08)
	
	
	
	

	Antidirector Rights 
	
	-0.393 
	
	
	

	
	
	(0.09)
	
	
	

	Liability Standards 
	
	
	-2.247 
	
	

	
	
	
	(0.06)
	
	

	Disclosure Requirements
	
	
	
	-1.214
	

	
	
	
	
	(0.56)
	

	External Market Capitalization to GDP
	
	
	
	
	-0.964

	
	
	
	
	
	(0.39)

	Industry indicator variables included?
	Yes
	Yes
	Yes
	Yes
	Yes

	Number of observations
	202
	202
	202
	202
	202

	Wald Chi2
	112.70
	132.50
	104.38
	116.80
	126.28


Panel B: Models with firm attribute and survey response variables
	
	(1)
	(2)
	(3)
	(4)
	(5)

	Log of revenue in millions of US$
	-0.333
	-0.316
	-0.339
	-0.292
	-0.256

	
	(0.16)
	(0.18)
	(0.16)
	(0.23)
	(0.27)

	Return on Assets
	0.732
	1.071
	0.369
	0.541
	-0.209

	
	(0.74)
	(0.63)
	(0.86)
	(0.81)
	(0.92)

	Private (i.e., non-listed) firm indicator
	0.305
	0.160
	0.490
	0.810
	1.118

	
	(0.77)
	(0.87)
	(0.62)
	(0.43)
	(0.25)

	Listed on exchange less than 5 years indicator
	3.205 
	3.357
	3.217
	3.043
	3.282

	
	(0.05)
	(0.04)
	(0.05)
	(0.06)
	(0.05)

	CEO is also Chairman of Board indicator
	0.366
	0.267
	0.434
	0.426
	0.060

	
	(0.60)
	(0.70)
	(0.54)
	(0.55)
	(0.94)

	Firm has paid a regular dividend in past 5 years indicator
	2.415 
	2.684 
	2.100
	2.242 
	2.283

	
	(0.02)
	(0.01)
	(0.03)
	(0.03)
	(0.02)

	State lack of external funds has limited taking on substantial projects
	0.225       (0.32)
	0.233  (0.30)
	0.263  (0.26)
	0.203  (0.39)
	0.238  (0.30)

	Stated need for external capital next 5 years relative to industry peers
	-0.763 (0.02)
	-0.794  (0.02)
	-0.729  (0.03)
	-0.675  (0.05)
	-0.670  (0.05)

	Stated level of riskiness in past 5 years relative to industry peers
	0.130 (0.74)
	0.184  (0.64)
	0.085  (0.83)
	0.169  (0.67)
	0.186  (0.63)

	State that your equity is occasionally or frequently undervalued
	0.398  (0.58)
	0.237  (0.73)
	0.445  (0.54)
	0.519  (0.48)
	0.584  (0.43)

	State that your debt spread is too wide or your debt rating is too low
	1.170  (0.12)
	0.892  (0.24)
	1.126  (0.14)
	0.786  (0.31)
	0.755  (0.35)

	Indicator that credit lines and cash are substitutes multiplied by line of credit/assets
	-0.070  (0.00)
	-0.070  (0.00)
	-0.069  (0.00)
	-0.068  (0.00)
	-0.067  (0.00)

	Private Credit to GDP
	1.562 
	1.627 
	1.879 
	1.816
	2.474

	
	(0.04)
	(0.04)
	(0.02)
	(0.04)
	(0.01)

	Investor Protection
	-3.914
	
	
	
	

	
	(0.00)
	
	
	
	

	Antidirector Rights 
	
	-0.788
	
	
	

	
	
	(0.00)
	
	
	

	Liability Standards 
	
	
	-3.484 
	
	

	
	
	
	(0.01)
	
	

	Disclosure Requirements
	
	
	
	-3.600
	

	
	
	
	
	(0.09)
	

	External Market Capitalization to GDP
	
	
	
	
	-2.121

	
	
	
	
	
	(0.05)

	Industry indicator variables included?
	Yes
	Yes
	Yes
	Yes
	Yes

	Number of observations
	180
	180
	180
	180
	180

	Wald Chi2
	128.23
	131.51
	129.92
	127.99
	126.44


Table 7
Line of Credit Regression Models 

The dependent variable is a firm’s line of credit as a proportion of book assets.  All models are estimated using interval regressions with robust standard errors.  Private credit to GDP ranges from 0.08 to 2.17 and is obtained from Levine, Loayza, and Beck (2000).  Antidirector Rights, which range from 0 to 6, and External Market Capitalization to GDP, which ranges from 0.04 to 1.44, are obtained from LLS (2006).  The following country-level variables range from 0 to 1 and are also obtained from LLS (2006): Liability Standards, Disclosure Requirements, and Investor Protection (which is a principal components index of Antidirector Rights, Liability Standards, and Disclosure Requirements).  Industry indicator variables categorize a firm’s primary operations into 18 industry categories.   Independent variables obtained from various portions of the survey instrument are also included.  Panel A includes firm attribute variables and Panel B includes these attribute variables as well as firm response variables.  p-values of the two tailed test of equality to zero are reported in parentheses below each coefficient. 
Panel A:  Models with firm attribute variables
	
	(1)
	(2)
	(3)
	(4)
	(5)

	Log of revenue in millions of US$
	-1.104
	-1.091
	-1.103
	-0.961
	-0.882

	
	(0.02)
	(0.02)
	(0.02)
	(0.05)
	(0.07)

	Return on Assets
	-7.102
	-6.132
	-7.477
	-7.446
	-8.472

	
	(0.09)
	(0.15)
	(0.03)
	(0.07)
	(0.04)

	Private (i.e., non-listed) firm indicator
	-2.812
	-3.103
	-2.551
	-1.540
	-0.961

	
	(0.26)
	(0.22)
	(0.30)
	(0.46)
	(0.70)

	Listed on exchange less than 5 years indicator
	0.467
	0.625
	0.346
	0.512
	0.756

	
	(0.86)
	(0.82)
	(0.90)
	(0.86)
	(0.79)

	CEO is also Chairman of Board indicator
	-0.553
	-0.813
	-0.311
	-0.636
	-0.970

	
	(0.74)
	(0.61)
	(0.85)
	(0.71)
	(0.55)

	Firm has paid a regular dividend in past 5 years indicator
	-0.584
	-0.032
	-1.041
	-0.706
	-0.764

	
	(0.78)
	(0.99)
	(0.62)
	(0.74)
	(0.72)

	Private Credit to GDP
	-5.098
	-4.743
	-4.577
	-4.857
	-5.177

	
	(0.00)
	(0.00)
	(0.01)
	(0.00)
	(0.01)

	Investor Protection
	-6.979
	
	
	
	

	
	(0.00)
	
	
	
	

	Antidirector Rights 
	
	-1.600
	
	
	

	
	
	(0.00)
	
	
	

	Liability Standards 
	
	
	-6.473
	
	

	
	
	
	(0.01)
	
	

	Disclosure Requirements
	
	
	
	-4.647
	

	
	
	
	
	(0.29)
	

	External Market Capitalization to GDP
	
	
	
	
	-0.510

	
	
	
	
	
	(0.84)

	Industry indicator variables included?
	Yes
	Yes
	Yes
	Yes
	Yes

	Number of observations
	204
	204
	204
	204
	204

	Wald Chi2
	65.01
	64.04
	65.29
	56.98
	56.58


Panel B: Models with firm attribute and survey response variables
	
	(1)
	(2)
	(3)
	(4)
	(5)

	Log of revenue in millions of US$
	-0.921
	-0.938
	-0.929
	-0.773
	-0.742

	
	(0.09)
	(0.08)
	(0.09)
	(0.14)
	(0.15)

	Return on Assets
	-7.135
	-6.280
	-7.451
	-8.186
	-8.530

	
	(0.18)
	(0.24)
	(0.16)
	(0.13)
	(0.10)

	Private (i.e., non-listed) firm indicator
	0.390
	-0.114
	0.489
	1.600
	1.820

	
	(0.88)
	(0.97)
	(0.85)
	(0.56)
	(0.47)

	Listed on exchange less than 5 years indicator
	3.489
	3.610
	3.464
	3.592
	3.590

	
	(0.19)
	(0.18)
	(0.20)
	(0.20)
	(0.20)

	CEO is also Chairman of Board indicator
	-0.617
	-0.682
	-0.469
	-0.851
	-0.682

	
	(0.72)
	(0.68)
	(0.78)
	(0.63)
	(0.69)

	Firm has paid a regular dividend in past 5 years indicator
	1.062
	1.536
	0.700
	0.988
	0.917

	
	(0.62)
	(0.48)
	(0.75)
	(0.64)
	(0.67)

	State lack of external funds has limited taking on substantial projects
	0.560  (0.36)
	0.570  (0.35)
	0.613  (0.30)
	0.597  (0.34)
	0.622  (0.31)

	Stated need for external capital next 5 years relative to industry peers
	1.364  (0.05)
	1.225  (0.08)
	1.429  (0.04)
	1.496  (0.03)
	1.525  (0.03)

	Stated level of riskiness in past 5 years relative to industry peers
	1.185  (0.18)
	1.300  (0.14)
	1.139  (0.20)
	1.241  (0.17)
	1.215  (0.18)

	State that your equity is occasionally or frequently undervalued
	3.720  (0.04)
	3.361  (0.07)
	3.772  (0.04)
	3.889  (0.04)
	3.825  (0.04)

	State that your debt spread is too wide or your debt rating is too low
	-0.391  (0.83)
	-0.594  (0.74)
	-0.384  (0.83)
	-0.933  (0.60)
	-1.136  (0.54)

	Indicator that credit lines and cash are substitutes multiplied by non-operational cash/assets
	-0.231  (0.00)
	-0.239  (0.00)
	-0.227  (0.00)
	-0.225  (0.00)
	-0.226  (0.00)

	Private Credit to GDP
	-3.323
	-3.101
	-2.862
	-3.491
	-4.454

	
	(0.06)
	(0.08)
	(0.12)
	(0.06)
	(0.03)

	Investor Protection
	-4.670
	
	
	
	

	
	(0.05)
	
	
	
	

	Antidirector Rights 
	
	-1.184
	
	
	

	
	
	(0.02)
	
	
	

	Liability Standards 
	
	
	-4.656
	
	

	
	
	
	(0.07)
	
	

	Disclosure Requirements
	
	
	
	-0.658
	

	
	
	
	
	(0.88)
	

	External Market Capitalization to GDP
	
	
	
	
	1.896

	
	
	
	
	
	(0.46)

	Industry indicator variables included?
	Yes
	Yes
	Yes
	Yes
	Yes

	Number of observations
	179
	179
	179
	179
	179

	Wald Chi2
	100.05
	101.90
	105.83
	92.71
	94.66


� For instance, a Wall Street Journal article notes that many well-known companies in the S&P Industrials index carry cash and marketable securities that exceed 25% of their total market value [McDonald (2006)].


� Several theoretical papers in the banking literature provide insight on the choice between lines of credit and other forms of debt [see, among others, Boot, Thakor and Udell (1987) and Gorton and Pennacchi (1990)].  Some of the intuition carries over to the choice between lines of credit and cash.


� Dividend adjustments are unlikely to provide similar flexibility.  Disgorging cash via a special dividend payment is now a rare phenomenon (De Angelo, De Angelo, and Skinner (2000) and obtaining cash through a dividend cut is often problematic in terms of market perception. 


� Poor investor protection is associated with more severe agency costs of managerial entrenchment [see, for example, La Porta et al. (2002), Claessens et al. (2002), Lins (2003), Lemmon and Lins (2003), and Klapper and Love (2004)].  However, poor shareholder protection is also associated with less developed equity markets [La Porta et al. (1997, 1998)], which could constrain firms’ ability to raise capital [Reese and Weisbach (2002), Claessens and Laeven (2003), Lins, Strickland, and Zenner (2005), and Gozzi, Levine, and Schmukler (2008)].


� The distribution of cash to assets in our sample is similar to the distribution in the Kalcheva and Lins sample for which the 25th percentile for cash to assets is 3% and the 75th percentile is 17%.


� Foley, Hartzell, Titman, and Twite (2007) provide evidence that cash trapped in a foreign jurisdiction is an important determinant of overall cash balances for U.S. firms.  We note that trapped cash is primarily a U.S. phenomenon due to specific features of the U.S. corporate tax code.


� As an example of a large firm with similar statistics, a recent Wall Street Journal article (Stoll (2008)) quotes General Motors’ CFO as saying that “it needs between $11 and $14 billion on hand to fund day to day operations.”  The article notes that the June 30, 2008 cash balance for General Motors was about $21 billion (total assets were $136 billion at that time).  


� Kalcheva and Lins (2007) report average annual capital expenditures to assets of 6% and average free cash flow to assets of 7% for a sample of over 5000 companies from 31 countries. 


� In the actual survey instrument, all text-based response choices to questions were listed in random order rather than alphabetically or ranked based on our expectations.  


� Dittmar and Mahrt-Smith (2007), Kalcheva and Lins (2007), and Harford et al. (2008) show that firm value is inversely related to cash holdings for companies with managerial agency problems.


� For example, if a firm indicates that cash/assets is in the 8.1%-10% range and that non-operational cash to total cash is in the 51%-60% range, we set the lower limit to 4.13% (8.1% x 51%) and the upper limit to 6% (10% x 60%).  


� Over the past decades, several government-commissioned reports in both the U.S. and the U.K. have recommended the separation of these dual roles to lessen potential agency problems.  Dahya, McConnell, and Travlos (2002) find that after the adoption of such a recommendation in the U.K, CEO turnover became more sensitive to corporate performance.  Brickley, Coles, and Jarrell (1997), however, question the efficacy of such recommendations.


� We would have liked to use more comprehensive data on firms’ ownership structures for this analysis and a number of survey questions were designed to get more details on ownership composition.  Unfortunately, few firms chose to respond to these questions.


� To construct this variable we set the substitute type of liquidity level equal to the midpoint of its range.


� The cross-country literature on total cash holdings using financial statement data finds that profitability is positively related to total cash levels but there is no consistent finding with regard to the effect of firm size [see Dittmar et al. (2003) and Kalcheva and Lins (2007)]. 


� Because investor protection and equity capital market development are highly correlated, it is not appropriate to include them jointly in a regression.  If we do, the coefficients on both variables are insignificant.


� This lack of a relation is not particularly surprising.  A firm that believes it pays too much for debt may not want a larger credit line because, being a debt contract, it too could seem expensive. 


� We base this statement on private conversations with several U.S. bankers who indicate that for large U.S. firms the typical credit line maturity ranges from 3 to 5 years.  We also read the annual reports (20-Fs) of a sample of 9 non-US corporations with NYSE-listed ADRs to obtain data on credit line maturity.  One firm has a 6-year line of credit, five firms have a 5-year credit line, two firms have a 3-year credit line, and one firm reports that its credit line has an “indefinite” maturity.





�I changed this back, revised slightly, because I think that it is not the cause of cash flow shortfalls that is the problem, but rather the outcome of shortfalls that matters (can still fund future investments)
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