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Abstract
According to a recent conjecture in the literature, earnings have become a poorer proxy for
cash flow from operations over time. We find that since 1988, when cash flow statements
started to be consistently reported in Compustat, the cash effectiveness of earnings has
actually increased for a large sample of US manufacturing firms. This occurs despite the
introduction of fair value accounting and increasing accounting accruals during the last three
decades. The evidence suggests that this puzzle is explained by more efficient working capital
management. Also contrary to the conjecture, using more comprehensive measures of cash
flow does not restore the investment-cash flow sensitivity, which continues to be around 0.05
in more recent periods. We end by noting that the investment model used in the literature can
be enhanced by including accruals, since it leads to a more precise estimation of cash flow.
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1. Introduction
According to a recent conjecture in the literature, earnings have become a poorer proxy for
cash flow from operations over time (Lewellen and Lewellen, 2016). This is not merely a
matter of idle interest. Earnings are a standard measure of operating cash flow in the corporate
finance literature. They are generally considered “the bottom line” performance measure in
the financial community, and the release of quarterly earnings numbers continues to generate
a massive interest among analysts and the business press. As pointed out by Givoly and Hain
(2000), a change in the structural relationship between earnings and cash flow holds important
implications for financial analysis, in particular for comparisons over time.

Moreover, Lewellen and Lewellen (2016) report important implications of the declining
correlation between cash flow and earnings for a recent puzzle in empirical finance research:
the disappearing sensitivity of corporate investment to cash flow. This strand of research was
initiated by Fazzari, Hubbard, and Petersen (1988), who argued that the empirically observed
sensitivity of investment to cash flow (around 0.2-0.3) implied the existence of financial
constraints because the subsample of firms deemed a priori more constrained had higher
sensitivities. Subsequent research has debated whether investment-cash flow sensitivities are
actually valid measures of financing constraints. In an important recent contribution to this
literature, Chen and Chen (2012) show that investment-cash flow sensitivities drop to very
low levels (around 0.03) in the late 1990s and thereafter, and argue that they cannot
reasonably be good measures of financial constraints since even during the crisis 2007-2009
they did not return to former levels even though firms were demonstrably constrained in this
period. Disappearing investment-cash flow sensitivities have also been reported in Brown and
Petersen (2009), Ağca and Mozumdar (2008), and Allayannis and Mozumdar (2004).

In contrast to these recent studies, Lewellen and Lewellen (2016) report sensitivities more in
line with the early studies in the literature. According to their results, using an improved
measure of operating cash flow restores the investment-cash flow sensitivity to much higher
levels. The authors suggest that the correlation between the earnings-based cash flow-measure
used by Chen and Chen (2012) and actual operating cash flows declines over time, and that
the increasingly weak ability of earnings to approximate operating cash flow is an important
clue for resolving the puzzle of declining investment-cash flow sensitivities.

In this article we examine in detail the two conjectures put forth by Lewellen and Lewellen
(2016). First, that the correlation between earnings and operating cash flows has decreased
over time, and, second, that using more comprehensive cash flow measures brings the
investment-cash flow sensitivity back to levels observed in early studies in the financing
constraints literature. We create a sample of US manufacturing firms similar to that of Chen
and Chen (2012) between 1988 and 2014, the years in which cash flow from operations is
systematically reported in Compustat as an item in the statement of cash flows. We thereafter
investigate the cash effectiveness of earnings using regressions in which cash flow from
operations is the dependent variable. Cash effectiveness is here defined as the sensitivity of
cash flow from operations to a $1 increase in earnings. If it is true that earnings have become
a poorer proxy for operating cash flow, the cash effectiveness of earnings should decline over
time. In the second part of the article, we carry out regressions similar to those in Chen and
Chen (2012) to see if using more comprehensive measures of operating cash flow influences
the disappearance of the investment-cash flow sensitivity.

Contrary to Lewellen and Lewellen’s conjecture, we find that the cash effectiveness of
earnings has in fact increased. The cash effectiveness is trending upwards the whole sample

period. In the first five years (1988-1992) the coefficient is 0.52, whereas in the last five years
(2010-2014) it is 0.70, representing an increase of 34%. This suggests that, in recent times,
cash flow from operations on average responds by a change of 70 cents for every $1 change
in earnings. The upward trend in cash effectiveness is observed regardless of whether
earnings are the sole independent variable, or whether additional controls are included. The
different conclusions we make in this regard compared to those in Lewellen and Lewellen
(2016) can be attributed to the fact that they report a very high correlation between earnings
and cash flow from operations mainly prior to 1988, when cash flow from operations is not
reported but has to be approximated. During the last three decades, based on actual reported
cash flow statements, the cash effectiveness of earnings has actually gone up.

The increased cash effectiveness of earnings over the last three decades is puzzling given the
large observable increase in accounting accruals over this period. Accruals represent
adjustments made to cash flows to generate a profit measure largely unaffected by the timing
of receipts and payments of cash (Ball et al, 2016). We measure accruals as the difference
between reported earnings and cash flow from operations.1 Consistent with Givoly and Hain
(2000) we document that accruals increase over time, especially after 2002. We also find that
accruals have become much more cyclical in the 2000s. These trends are related to the advent
of fair value accounting, i.e. the principle that assets and liabilities are to be carried on the
books at their fair estimated market value (as opposed to their historical cost less accumulated
depreciation).

We find that a large part of the explanation behind the increase in cash effectiveness over time
appears to be related to more efficient working capital management. For example, consistent
1

Total accruals consist of changes in working capital (“operating accruals”) plus non-operating accruals. Nonoperating accruals include items like asset impairments, loss provisions, and unrealized gains and losses. A more
detailed discussion is found in section 2.

with the findings in Bates, Kahle, and Stulz (2009) net working capital decreases considerably
over time, implying that $1 of operating income translates more quickly into cash. Further
support for this interpretation comes from an analysis of the cash effectiveness of line items in
the earnings statement. Our data suggests that items affected by credit times (revenue, cost of
goods sold, and selling & administrative expenses) see higher cash effectiveness over time,
whereas items affected by accounting accruals (finance costs and special items) have
decreasing or unchanged cash effectiveness. Also pointing in this direction is the fact that
after the median net working capital levels out (in the early 2000s), the cash effectiveness of
earnings increases at a much lower rate. Considered together, the evidence suggests that firms
have implemented policies to keep more efficient working capital, and that this improved
efficiency appears to dominate any lower cash effectiveness resulting from fair value
accounting.

Using more comprehensive measures of cash flow does not restore the investment-cash flow
sensitivity. We use cash flow from operations as well as several earnings-based proxies of
cash flow with varying cash content. The results show that, if anything, using cash flow from
operations leads to a lower estimated sensitivity. The main observation resulting from this
analysis is that the sensitivities of all cash flow measures largely converge in the early 2000s
to values around 0.03-0.05, similar to those reported in Chen and Chen (2012).

While sensitivities for the different cash flow measures converge over time, we advocate the
use of cash earnings as the measure of cash flow in the investment model used in empirical
research. Our approach for estimating cash earnings is similar in spirit to the methodology
employed by Ball et al (2016) to derive a cash-based operating profitability measure.
Investment-cash earnings sensitivity (ICES) is defined as the sensitivity of investment to

changes in earnings, except that non-operating accruals and the change in net working capital
are now held constant. When these controls are included, any change in earnings is cash
effective. Cash earnings are thus a more precise measure of cash flow than actual reported
earnings. What is more, accruals display a cyclical behavior that may contain information
about changes in the firm’s investment opportunity set. This is a natural consequence of fair
value accounting, where reported asset and liability values are expected to be sensitive to
swings in fair estimated market value, i.e. they should reflect changes in discounted future
cash flows. When the right-hand side of the investment model is decomposed in this way cash
earnings are less contaminated with unique information about changes in investment
opportunities than the standard measure of operating cash. Therefore, cash earnings can be
argued to capture the actual effect of cash flows on investment more precisely. Cash earnings
clearly outperform the other cash flow measures in explaining investment in the first half of
the sample, and generally have a higher adjusted R2 even in the latter period.

This article proceeds as follows. In Section 2 we present our empirical models along with the
variables, data set, and descriptive statistics. In Section 3 we analyze the cash effectiveness of
earnings to investigate if the ability of earnings to approximate for cash flow has decreased
over time. In Section 4 we test if using more comprehensive measures of cash flow helps
restore the sensitivity of investment to cash flow. Section 5 concludes the article.

2. Empirical models, sample, variables and descriptive statistics
2.1 Empirical models
To test whether earnings have become a worse proxy for operating cash flow over time we
estimate the following equation:

𝐶𝐹𝑂𝑗,𝑡 = 𝛼𝑗 + 𝑑𝑡 + 𝛽1 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠𝑗,𝑡 + 𝛽2 𝑁𝑜𝑛𝑂𝑝𝐴𝑐𝑐𝑟𝑢𝑎𝑙𝑠𝑗,𝑡 + 𝛽3 𝑁𝑊𝐶𝑗,𝑡 + 𝑣𝑗,𝑡

(1)

where dt is period fixed effects, αj is firm fixed effects, and vj,t is an error term. The subscript t
indexes time and j indexes firms. CFO is Cash flow from operations, while Earnings are
actual Net Income. NonOpAccruals is non-operating accruals and NWC is net working
capital.2 All variables are deflated by beginning-of-period total assets. The variable
definitions are described more closely in Section 2.2. The interpretation of β1 is discussed
further below. β2 captures the ceteris-paribus change in cash flow for a one-unit increaase in
non-operating accruals. β3 similarly captures the ceteris-paribus change in cash flow for a
one-unit increase in net working capital.

For the purpose of this study, it is important to define accounting accruals. Accruals, as
understood in this article, concern the timing and sequencing of revenues and expenses
relative to the associated cash flows. Basically, any difference between the timing of the
actual cash flows and the recognition of revenue or expenses will create an accrual. Accruals
connect cash flows and earnings through the following accounting identity:

𝐶𝑎𝑠ℎ 𝑓𝑙𝑜𝑤𝑗,𝑡 ≡ 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠𝑗,𝑡 + 𝐴𝑐𝑐𝑟𝑢𝑎𝑙𝑠𝑗,𝑡

(2)

Following Givoly and Hain (2000), we divide accruals into two components. Operating
accruals arise in the basic day-to-day business of the firm as it sells and buys on credit and
increases or decreases its inventory. They can be thought of as the change in net working
capital (excluding cash). Non-operating accruals are the difference between total accruals and
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It is actually the change in net working capital that appears in a firm’s statement of cash flows. We are
prevented from including the change in this variable, however, since doing so would create an identity. That is,
CFO de facto consists of three elements (earnings, non-operating accruals, and change in net working capital),
and if all three are included the identity is obtained and the model collapses.

operating accruals, and include items like: loss and bad debt provisions (or their reversal),
restructuring charges, the effect of changes in estimates, gains or losses on the sale of assets,
asset impairments, the accrual and capitalization of expenses, and the deferral of revenues and
their subsequent recognition.

The coefficient β1 captures the cash effectiveness of earnings. By cash effectiveness we mean
the marginal increase in units of cash flow for a one-unit ($1) increase in earnings. Under
what conditions would cash effectiveness be one? The first requirement is that all
transactions, including taxes, are carried out on a cash-only basis (no credit). The second
requirement is that there are no unrealized gains and losses included in earnings, for example
related to valuation of derivatives or impairment of assets. The two requirements indicate
what should determine cash effectiveness, namely the length of the credit period and the
degree to which earnings reflect non-cash changes in the value of assets and liabilities.

In the second step of our investigation we examine if the investment-cash flow sensitivity is
different depending on the definition of cash flow used. Following Chen and Chen (2012) we
use the standard Q-model of investment augmented by a measure of cash flow:

𝐶𝑎𝑝𝑒𝑥𝑗,𝑡 = 𝛼𝑗 + 𝑑𝑡 + 𝛾1 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑗,𝑡 + 𝛾2 𝑄𝑗,𝑡−1 + 𝑣𝑗,𝑡

(3)

Capex is a measure of spending on corporate investment, whereas Cash flow is a measure of
operating cash flow (in Section 4 we will test several different definitions of cash flow). Qj,t-1
is a proxy for investment opportunities. The coefficient γ1 is the investment-cash flow
sensitivity and γ2 is the investment-Q sensitivity. Under the hypothesis that financing is
frictionless, the cash flow variable should be insignificant in explaining investment.
2.2 Variables

All variables used in this study are defined using Compustat items. They are described below
with their mnemonic in parentheses. All variables are deflated using total assets (#AT) and
winsorized at the 1st and 99th percentiles.

Our first dependent variable, Cash Flow from Operations (CFO) is equal to the Compustat
item ‘Operating Activities – Net Cash Flow’ (#OANCF). This variable represents the net
change in cash from all items appearing in the operating activities section of the statement of
cash flows. Chen and Chen (2012), as well as Brown and Petersen (2009), Ağca and
Mozumdar (2008), Allayannis and Mozumdar (2004), and many others approximate operating
cash flow by income before extraordinary items (#IB) plus depreciation and amortization
(#DP). Income before extraordinary items, in turn, is equal to net income (#NI) minus
extraordinary items and discontinued operations (#XIDO). Adding back depreciation and
excluding extraordinary items are meant to increase the cash content of earnings. However, as
pointed out by Lewellen and Lewellen (2016) extraordinary items partly reflect operating
cash flows. Also, the accounting treatment of extraordinary items is arbitrary in that unusual
or nonrecurring items reported before taxes in the income statement (so-called special items)
are not classified as extraordinary items. Hence, we use net income (#NI) as our primary
earnings measure, which is not adjusted for extraordinary items or depreciation and
amortization. We prefer this definition because our purpose is to investigate the cash
effectiveness of actual earnings, not just some component of it. We define EarningsDepr as
net income plus depreciation and amortization. EarningsDepr corresponds more to the
traditional cash flow proxy used in the financial constraints literature (though it reflects the
operating cash flows that are overlooked if extraordinary items are excluded).
We define Capex as capital expenditures, i.e., the cash outflow required to fund investments
in property, plant, and equipment. We define Net Working Capital (NWC) as current assets

(#ACT) less current liabilities (#LCT) and cash and cash equivalents (#CHE). We denote the
change in NWC as d(NWC). We define Q as the market value of assets divided by total
assets. Market value of assets is defined as total assets (#AT) minus book value of equity
(#SEQ) plus market value of equity (#MKVALM). We define Non-operating Accruals
(NonOpAccruals) as total accruals minus d(NWC). Total accruals are computed using the
accounting identity in Eq. 2. Total accruals are therefore the difference between earnings and
cash flow from operations; when we change the definition of earnings, we also recalculate
total accruals.

2.3 Sample
We follow Chen and Chen (2012) and use a sample of US manufacturing firms (from
industries with SIC codes that begin with 2 or 3). The sample period spans the period 1988 to
2014. In contrast to Chen and Chen (2012) our sample ignores the period 1967 to 1987. This
is because our key variable CFO is only reported consistently in Compustat as of 1988. The
statement of cash flows has been required only since July 1988 by Statement of Financial
Accounting Standard (SFAS) No 95. Prior to SFAS No 95 firms were required to produce a
Statement of Changes in Financial Position that focused on working capital rather than cash.
Hribar and Collins (2002) show that the use of pre-SFAS No 95 data can introduce substantial
errors into the measurement of accruals.

The filters that we apply are similar to those used in Chen and Chen (2012). They are as
follows. Firms are required to have valid observations for all variables in Eq. 1 and Eq. 2.
Firms with assets or sales growth exceeding 100% are excluded. Total assets and sales are
required to be at least $1 million. Firms for which EarningsDepr lagged one period cannot be
calculated are eliminated to deal with the backfiling bias in Compustat.

2.4 Descriptive statistics
Table 1 reports descriptive statistics for the key variables in the study. Correlations (not
tabulated) are generally not so high as to cause concerns about collinearity. CFO and Net
income (EarningsDepr) have a correlation of 0.75 (0.72). Interestingly, EarningsDepr has a
higher correlation with Capex than CFO (0.24 vs 0.16). NonOpAccruals correlates positively
with Net income and EarningsDepr (0.21-0.23), which is to be expected since earnings
contain non-operating accruals.

[INSERT TABLE 1 HERE]

3. The cash effectiveness of earnings
In order to address the question if earnings have become more cash effective over time we
first revisit some of the key findings in Givoly and Hayn (2000) who analyze how accruals
have developed in the four decades between 1950 and 1998. They point out that over the lifecycle of a firm, the choice of accounting method should not matter: any negative accruals now
will be followed by positive accruals later. However, their empirical analysis reveals that US
firms consistently tend to report negative accruals that do not reverse over time. This is
consistent with accounting conservatism, a convention in accounting according to which
managers, faced with a choice, are supposed to choose the accounting alternative that has the
least favorable impact on the firm’s book equity (Watts, 2003). In short, accountants, when
recognizing revenues and expenses, are supposed to err on the side of caution.

To investigate if the conservatism bias found by Givoly and Hayn (2000) has persisted in the
2000s we implement the same tests as they do. While they also report total accruals and

operating accruals (the change in net working capital), we will focus on our key variable
NonOpAccruals, calculated as (Net income – CFO) – Change in net operating capital) and
normalized by beginning-of-period total assets. Fig. 1 shows that conservatism is still the
case. It illustrates the development of non-operating accruals between 1987 and 2014. The
median of NonOpAccruals is negative in all years. Non-operating accruals increase markedly
in the early 2000s. This coincides with the gradual implementation of fair value accounting in
US GAAP. In particular, in 2002 mandatory impairment tests of goodwill were introduced in
US GAAP.

Apart from the clear tendency towards conservatism, Fig. 1 also illustrates the increasingly
cyclical behavior of non-operating accruals. The magnitude of non-operating accruals peaks
during the two crisis episodes during the 2000s.3 The tough business conditions at the time
implied that assets values had decreased and, according to Fig. 1, those assets were duly
impaired. After each crisis the median of NonOpAccruals rebounds, though it does not fully
return to previous levels. Above all, it does not become positive, suggesting that assets were
not repaired (i.e., written up) post-crisis. This reinforces the impression of a resilient
conservatism that has not disappeared with fair value accounting.

[INSERT FIGURE 1 HERE]

The increasing magnitude and cyclicality of non-operating accruals over time appear to
support the conjecture in Lewellen and Lewellen (2016). If non-operating accruals are larger
and more cyclical, it is reasonable to expect that this translates into a lower cash effectiveness
of earnings. This is because cash earnings necessarily would become a smaller fraction of

3

Though not shown in Fig. 1, non-operating accruals also become more volatile during the crises.

reported earnings. To test this more formally we estimate Eq. 1, which explains cash flow
from operations using earnings measured by net income, non-operating accruals, and net
working capital (Panel C in Table 2). To get the cleanest possible view on the relationship
between earnings and operating cash flow we also estimate the regression with only net
income as independent variable (Panel A) and also with only non-operating accruals as
control (Panel B).

Table 2 reports the results from the estimations of the cash effectiveness of earnings. To
gauge the change over time the sample is split into two periods: 1988-1999 and 2000-2014. If
we first look at the model containing only net income (Panel A), we find that the coefficient is
higher in the more recent period (0.65 vs 0.59). Reflecting this, adjusted R2 is substantially
higher in the 2000-2014 period (0.62 vs 0.49). These findings suggest that the cash
effectiveness of earnings have actually increased, contradicting the conjecture in Lewellen
and Lewellen (2016). Despite the advent of fair value accounting and the increasing
conservatism that is apparent in Fig. 1, net income in fact did a poorer job predicting
operating cash flow in the early years of the sample period.

In Panel B we add non-operating accruals as controls. It tells a similar story. The coefficient
on net income is again higher in the more recent period (0.72 vs 0.63). Compared to the
results in Panel B the coefficient on earnings is now higher. This is logical, because when we
hold non-operating accruals constant, the coefficient becomes more representative of the
underlying operating income.

In Panel B, the negative sign on non-operating accruals happens because a positive value
means that there are more accruals, but the overall level of earnings is held constant. This

configuration implies that a larger component of actual earnings consists of unrealized gains.
Alternatively, it means that there is a negative (operating) cash flow not included in earnings.
In both cases, a higher value is negative from a cash flow point of view, which explains the
negative sign.4 We caution against evaluating the cash effectiveness of non-operating accruals
based on the results in Panel B, given that earnings are held constant. When we regress CFO
on non-operating accruals only (not tabulated) we find that their cash effectiveness has fallen
sharply and is not statistically different from zero in the latter period. This is to be expected
given the increasing influence of fair value accounting. Our finding is consistent with the
declining correlation between accruals and operating cash flow reported in Bushman et al
(2016). A more detailed analysis of the sources of the declining correlation is available in
their article.

In Panel C we include net working capital as an additional control. In this case we would
expect the coefficient on earnings to increase even further. This is because net working capital
normally increases automatically when operating income goes up, as the increased business
activity pushes up receivables and inventory, which tend to dominate the corresponding
increase in payables. In Panel C we see that the coefficient on earnings is indeed higher when
this restriction is imposed. As in Panel A and B, the cash effectiveness of earnings goes up
markedly in the latter period (0.75 vs 0.68).

[INSERT TABLE 2 HERE]

4

A numerical example may clarify. We first set the change in net working capital to zero. Then we assume
earnings are 100 and CFO is 80. This means that non-operating accruals are 20. These must come from either an
unrealized loss included in earnings, or a negative cash flow affecting operating cash flow but not included in
earnings. From a cash point of view, both possibilities are “negative”. Conversely, if earnings are 80 and CFO is
100 then non-operating accruals are -20, suggesting that the firm’s earnings include an unrealized gain, or that a
positive (operating) cash flow has been received but without affecting earnings. From a cash point of view, both
possibilities are “positive”. Hence the negative coefficient on net operating accruals in Eq. 1.

The increasing cash effectiveness of net income over time is illustrated in Fig. 2, which
contains the slope from year-by-year estimations of Eq. 1 (“Earnings Panel C”) as well as
from using only non-operating accruals as control (“Earnings Panel B”) and with no controls
(“Earnings Panel A”). As can be seen, cash effectiveness is trending upwards during the
whole sample period, from around 0.5 to approaching 0.8.

[INSERT FIGURE 2 HERE]

In untabulated regressions we confirm that cash effectiveness goes up also when the model is
estimated in first differences. We are also able to confirm that our conclusion is robust to reestimating Eq.1 on a constant sample, where only firms for which complete data are
continually available between 1990 and 2014 are included. Between 2009 and 2014 the cash
effectiveness is 0.73 compared to 0.66 in the period 1991-1995. The difference is highly
significant statistically, signaling that changes in sample composition do not drive our results.
Furthermore, our results do not depend on the definition of earnings. Replacing net income by
EarningsDepr yields similar increases in cash effectiveness, as do adding extraordinary items
to EarningsDepr, and hence using the standard earnings measure employed by Chen and Chen
(2012) (not tabulated).

The results presented so far in this section present us with a puzzle. On the one hand, we are
able to confirm that accruals have gained in significance over time. We have also detected a
clear increase in the cyclicality of accruals, as well as a decrease in the cash effectiveness of
non-operating accruals. Despite these trends, the cash effectiveness of earnings is actually
increasing: a one unit increase in earnings translates into a larger increase in cash flow from
operations in 2014 compared to in 1988.

What could explain the puzzle of the increasing cash effectiveness of earnings? Our earlier
analysis indicated that cash effectiveness should be determined by credit times and nonoperating accruals. Since non-operating accruals have increased over the time period, we need
to look closer at what has happened to credit times. One possibility is that earnings are more
cash effective in more recent periods because the operating profit translates quicker into cash
due to more efficient working capital management. To explore this possibility further we
show the median of net working capital between 1988 and 2014 in Fig. 3. Consistent with
Bates et al (2009) we find a substantial decrease over the sample period, suggesting that firms
have indeed become more efficient in terms of keeping a lower amount of working capital on
the balance sheet. However, we note that the rate at which it decreases tapers off in the early
2000s, which, consistent with our argument, is reflected in a lower rate at which the cash
effectiveness increases during the same period (see Fig. 2).

[INSERT FIGURE 3 HERE]

We get further indications supporting the conjecture that the increasing cash effectiveness of
earnings are explained by more efficient working capital by breaking Eq. 1 down into various
components of net income. Table 3 reports the results from cash effectiveness regressions in
which various lines in the income statement are the independent variables. Table 3 tells a
consistent story. The lines that are related to operations – revenue, cost of goods sold, and
selling, general, and administrative expenses – all see clear increases in cash effectiveness.
For example, the cash effectiveness of revenue is 0.41 before 2000, but increases to 0.51
between 2000 and 2014. The variable Special items (in essence, pre-tax extraordinary items),
on the other hand, exhibits a decrease in cash effectiveness between the two periods,

consistent with increasing accruals affecting this line item. Net finance costs do not exhibit
any changes in cash effectiveness, in spite of it being affected by accounting standards
requiring firms to carry derivatives at market value,5 which tends to generate larger and more
frequent unrealized gains and losses. On the other hand, the cash effectiveness of the tax
expense deteriorates significantly, reflecting a growing difference between reported income
taxes and income taxes paid.

[INSERT TABLE 3 HERE]

4. Do investment-cash flow sensitivities depend on the definition of cash flow?
The first cash flow measure is EarningsDepr, which takes bottom-line net income (after
extraordinary items) and adds back depreciation and amortization. This is different from the
standard definition used in empirical research in finance in that we do not adjust for
extraordinary items. As we have pointed out before, the standard definition treats
extraordinary items inconsistently by only adjusting for after-tax extraordinary items and by
ignoring extraordinary cash flows. Our second cash flow measure is based on the standard
definition where we adjust EarningsDepr for extraordinary items (EarningsDepr+Extraord).

The third cash flow measure is cash flow from operations adjusted for changes in working
capital (CFO+d(NWC)). This computation is based on the critique against earnings-based
proxies in Lewellen and Lewellen (2016). They argue that cash flow from operations is a
more comprehensive measure of operating cash flow, but exclude changes in net working
capital, which they consider to be part of a firm’s investment.

5

In the US, marking-to-market of derivative positions and recognition of hedging assets and liabilities was
initiated with the FASB statement No. 133 in 1998.

The fourth measure of cash flow is cash flow from operations (CFO). In this case we do not
adjust for changes in net working capital. Viewing changes in net working capital as
investment is a tradition in financial economics that predates Lewellen and Lewellen (2016).
For example, Blinder (1981) analyzes how aggregate investment in inventories propagates
business cycle fluctuations. An alternative view is that they are simply accruals that arise in
the course of day-to-day running of the firm (see Givoly and Hain, 2000). In this view
changes in net working capital do not represent actual investment but rather are necessary to
account for the effects of the matching principle (i.e., recognizing revenue and expenses in the
period in which they occur). Changes in inventory, for example, are closely related to the item
cost of goods sold in the income statement.

Our fifth and final measure of cash flow is cash earnings. We do not compute this variable.
Rather, we keep EarningsDepr in the model but add changes in net working capital
(“operating accruals”) and non-operating accruals as independent variables. Since we hold
these items constant, EarningsDepr obtains the interpretation of cash earnings, i.e., it now
captures the cash-effective change in earnings. Besides the benefit of more precisely
estimating actual cash flows, this model specification implies that whatever correlation that
exists between accruals and investment opportunities no longer affects EarningsDepr. Such a
correlation is not implausible since accruals display a cyclical behavior. For example, the
asset impairment component of accruals could signal changes in the investment opportunity
set. In this context it should be noted that research has shown accruals to be useful for
predicting future operating cash flows (e.g., Kim and Kross, 2005). This also establishes a
link with the investment opportunity set since firm value is a function of future expected cash

flows. Therefore, by controlling for these factors cash earnings ought to correlate less with
investment opportunities, thus isolating better the true cash flow effect on investment.

Table 4 reports the results for all five definitions of cash flow. In the 1988 to 1999 period
(Panel A) cash earnings have the highest investment-cash flow sensitivity, and the best model
overall in terms of R2 adjusted (Model 4). Somewhat surprisingly, Table 4 shows that CFO
and CFO + d(NWC) lead to much lower estimated sensitivities compared to EarningsDepr.
This suggests that the restriction imposed on the model for CFO, i.e., that the coefficients for
all three variables (EarningsDepr, NonOpAccruals, and d(NWC)) are identical, does not lead
to the most informative model. In the decomposed model (Model 5) this restriction is
removed, improving the model’s ability to explain investment.

Panel B in Table 4 reveals that after year 2000 the difference between the various cash flow
measures is much less pronounced. The decomposed model (Model 5) still has the highest
investment-cash flow sensitivity, but it has dropped to 0.045 (compared to 0.095 in Panel A).
The other cash flow measures now have sensitivities around 0.02, indicating a much smaller
difference in the latter half of the sample. The convergence over time is evident in Fig. 4,
which shows the slopes estimated year-by-year between 1988 and 2014. Another noticeable
change between Panels A and B in Table 4 is the near-halving of the size of the coefficient on
d(NWC), suggesting a lower importance of changes in net working capital over time. There is
also a substantial drop in the impact of non-operating accruals on investment in the later
period (0.06 vs 0.04).

[INSERT TABLE 4 HERE]

[INSERT FIGURE 4 HERE]

While the model including cash earnings (Model 5) has advantages on the conceptual level,
and consistently has the highest R2 adjusted, it is apparent that a convergence has occurred.
Post-2000 conclusions are basically insensitive to the choice of cash flow measure.
Regardless of the measure used, the investment-cash flow sensitivity drops to very low levels
and is nowhere near the results reported in the earlier studies in the literature. The
convergence of the cash flow measures in terms of explaining investment is consistent, we
argue, with the increased cash effectiveness of earnings. If earnings are becoming
increasingly cash effective, there is less to distinguish them from more comprehensive
measures of cash flow such as cash flow from operations.

We investigate a number of sample splits to learn if firms classified as financially constrained
are impacted differently by which cash flow measure is used.6 These regressions are not
tabulated but available from the authors. We do not address the question of the validity of
investment-cash flow sensitivities as measures of financial constraints here, but merely note
that the choice of cash flow measure does not impact this pattern in any meaningful way. That
is, regardless of the sample split we observe declining investment-cash flow sensitivities for
all our five measures of cash flow.7 Similar to Cleary (1999) and Kadapakkam et al (1999) we
find that firms classified as financially constrained actually exhibit higher investment-cash
flow sensitivities. For example, larger firms, dividend-payers, and below-median firms for the
Whited-Wu index (Whited and Wu, 2006) all have higher sensitivities.

6

Specifically, we use size, dividend, leverage, and the Whited-Wu index (Whited and Wu, 2006).
Large firms and dividend-paying firms both have higher coefficients for NonOpAccruals and d(NWC),
suggesting that these elements are of relatively greater importance compared to smaller and non-dividend paying
firms.
7

Our results are obviously quite different from those in Lewellen and Lewellen (2016). Apart
from using different cash flow measures compared to earlier literature, they also carry out a
host of other changes to the model specification. They furthermore use a sample that diverges
from the literature in that they include all non-financial firms, and also filter out firms that are
smaller than the New York Stock Exchange 10th percentile in terms of net assets. Besides
noting that our results are robust across different subsamples according to size, we do not
pursue any of the other potential explanations as to why the investment-cash flow sensitivity
is so much higher in their article. We limit ourselves to saying that, in the sample of firms
traditionally used in the financial constraints literature, using more comprehensive measures
of cash flow does not solve the puzzle of the disappearing investment-cash flow sensitivity.

5. Conclusions
The structural relationship between earnings and cash flow from operations is of considerable
importance to practitioners as well as researchers in finance. According to a recent conjecture,
the correlation between these two variables has been weakening over time (Lewellen and
Lewellen, 2016). If this conjecture holds true, it will affect how cross-time comparisons based
on financial statements (e.g., valuation multiples) should be interpreted, and how cash flow
should be defined in empirical research.

In this article we systematically examine the relationship between earnings and cash flow
from operations for a large sample of US manufacturing firms between 1988 and 2014. We
show that, contrary to the conjecture, the relationship has in fact been getting stronger. The
cash effectiveness of earnings (i.e., the sensitivity of cash flow from operations to a $1
increase in earnings) is more than 30% higher at the end of the sample compared to the
beginning. It is correct that accounting accruals have increased sharply post-2000, as well as

become more cyclical, suggesting lower cash effectiveness of earnings. However, this effect
seems to be dominated by more efficient working capital management, including shorter
credit days, so that one unit of operating income translates quicker into cash.

We are also able to show that, again contrary to the conjecture, the definition of cash flow
does not matter for the investment-cash flow sensitivity. While in the first half of the sample
(1988-1999) the model including cash earnings exhibits much higher sensitivity of investment
to cash flow and higher R2 adjusted, there is a great convergence of the different cash flow
measures in the 2000-2014 period to levels around 0.05, similar to those reported in Chen and
Chen (2012). While the higher cash effectiveness of earnings could partly account for the
convergence, it does not address the question of why investment-cash flow sensitivities have
dropped to such low levels post-2000. This is for future research to investigate.

We end by noting that the empirical model for investigating the investment-cash flow relation
can be improved by including accruals in the model. When operating accruals (i.e., the change
in net working capital) and non-operating accruals are controlled for the coefficient on
earnings obtains the interpretation of cash earnings. That is to say, it captures the cash
effective part of earnings. In addition, any systematic relation between accruals, which are
highly cyclical, and investment opportunities no longer affects the estimation of the
investment-cash flow sensitivity. It therefore isolates more precisely the effect of cash flow on
investment.
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Tables and Figures
Table 1
Descriptive statistics
Observations

Mean

Median

Std. dev.

Capex

42,070

0.056

0.040

0.053

Net income

42,070

0.006

0.042

0.175

EarningsDepr

42,070

0.055

0.086

0.175

CFO

42,070

0.065

0.082

0.146

NonOpAccruals (Net income)

42,070

-0.069

-0.058

0.126

NonOpAccruals (EarningsDepr)

42,070

-0.020

-0.011

0.120

NWC

42,070

0.132

0.133

0.185

Assets ($m)

42,070

2,889

233

8,769

Q

42,070

1.756

1.372

1.207

The sample consists of US manufacturing firms (SIC codes that begin with 2 or 3) between 1987 and 2014. Capex is
Capital expenditure/Assets(-1). Net income is Net Income/Assets(-1). EarningsDepr is (Net income + Depreciation
and amortization)/Assets(-1). CFO is Cash flow from operations/Assets(-1). NonOpAccruals (Net income) is Nonoperating accruals defined as ((Net income – CFO) – Change in Net operating capital)/Assets(-1). NonOpAccruals
(EarningsDepr) is Non-operating accruals defined as ((EarningsDepr – CFO) – Change in Net operating
capital)/Assets(-1). NWC is net working capital, defined as (Current assets – Cash and cash equivalents – Current
liabilities)/Assets(-1). Assets are the book value of total assets (in USD million). Q is Market value of assets/Assets.
Market value of assets is defined as Assets – Book value of equity + Market value of equity.

Fig. 1. Non-Operating Accruals between 1988 and 2014. This graph shows the median and cumulative
NonOpAccruals (Non-Operating Accruals) year by year. NonOpAccruals is defined as ((Net income – CFO) –
Change in Net operating capital)/Assets(-1).
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Table 2
Baseline regressions Cash Flow from Operations

Panel A
Dependent variable: CFO
1988-1999
Constant
0.061***
(58.9)
Earnings
0.590***
(56.4)

2000-2014
0.062***
(66.6)
0.654***
(79.0)

Firm fixed effects
Period fixed effects
No observations
2
Adj R

No
Yes
23,842
0.622

No
Yes
19,281
0.487

Panel B
Dependent variable: CFO
1988-1999
Constant
0.042***
(38.1)
Earnings
0.626***
(61.9)
NonOpAccruals
-0.277***
(-24.4)

2000-2014
0.038***
(35.5)
0.719***
(98.1)
-0.345***
(-30.1)

Firm fixed effects
Period fixed effects
No observations
Adj R2

No
Yes
23,621
0.699

No
Yes
18.957
0.554

Panel C
Dependent variable: CFO
1988-1999
Constant
0.062***
(43.9)
Earnings
0.681***
(66.3)
NonOpAccruals
-0.305***
(-27.0)
NWC
-0.135***
(-23.3)

2000-2014
0.046***
(37.3)
0.753***
(100.3)
-0.368***
(-31.9)
-0.091***
(-16.1)

Difference

0.064***
(5.01)

1988-2014
0.061***
(80.2)
0.631***
(91.4)
No
Yes
43,123
0.572

Difference

0.093***
(7.84)
-0.069***
(-4.30)

1988-2014
0.039***
(48.6)
0.684***
(106.2)
-0.313***
(-37.8)
No
Yes
42,578
0.644

Difference

0.072***
(5.93)
-0.063***
(-3.94)
0.044***
(5.65)

1988-2014
0.052***
(52.6)
0.726***
(111.6)
-0.340***
(-40.9)
-0.113***
(-26.5)

Firm fixed effects
No
No
No
Period fixed effects Yes
Yes
Yes
No observations
18,956
23,621
42,577
2
Adj R
0.587
0.709
0.662
This table reports the results from OLS estimations with Cash flow from operations as dependent variable.
CFO is Cash flow from operations/Assets(-1). Earnings is Net income/Assets(-1). NonOpAccruals is Nonoperating accruals, defined as ((Net income – CFO) – change in Net working capital)/Assets(-1). NWC is net
working capital at the beginning of the year defined as (current assets – cash and cash equivalents – current
liabilities)/Assets. *,**, and *** indicate significance at the 10%, 5%, and 1% level, respectively.

Fig. 2. Cash effectiveness regressions between 1988 and 2014. This graph shows the slopes from year-by-year
regressions in which the dependent variable is Cash flow from operations (CFO). ‘Earnings Panel A’ is the
coefficient from a regression in which net income is the sole independent variable (corresponding to Panel A in
Table 2). ‘Earnings Panel B’ is the coefficient from a regression in which net income and non-operating accruals
are the independent variables (corresponding to Panel B in Table 2). ‘Earnings Panel C’ is the coefficient from a
regression in which net income, non-operating accruals, and net working capital are the independent variables
(corresponding to Panel C in Table 2).

Fig. 3. Net working capital between 1988 and 2014. This graph shows median values of Net working capital for
each year between 1988 and 2014 for a sample of American manufacturing firms. Net working capital is defined
as current assets less cash and cash equivalents less current liabilities

Table 3
Cash effectiveness regressions
Dependent variable:
Constant
Sales
Cost of goods sold
Selling and adm. expenses
Net finance costs
Special items
Tax expense

CFO
1988-1999
0.029***
(6.69)
0.416***
(15.6)
-0.416***
(-15.0)
-0.460***
(-19.4)
-0.369***
(-8.01)
-0.041
(-1.54)
0.429
(6.11)

CFO
2000-2014
0.033***
(8.27)
0.514***
(23.6)
-0.514***
(-22.3)
-0.572***
(-34.6)
-0.341***
(-8.76)
-0.095***
(-5.09)
0.253***
(4.66)

Difference

0.099***
(3.07)
-0.098***
(-2.92)
-0.112***
(-3.97)
0.028
(0.49)
-0.054*
(-1.68)
-0.175**
(-2.04)

Firm fixed effects
No
No
Period fixed effects
Yes
Yes
No observations
16,947
21,010
2
Adj R
0.463
0.612
This table reports the results from OLS estimations with Cash flow from operations as dependent variable.
CFO is Cash flow from operations/Assets(-1). The independent variables are various lines from the income
statement. All independents are deflated with beginning-of-period total assets. *,**, and *** indicate
significance at the 10%. 5%. and 1% level, respectively.

Table 4
Investment-cash flow sensitivities
Panel A: 1988-1999
Dependent variable
Constant
EarningsDepr

Model 1
Capex
0.041***
(27.5)
0.069***
(14.3)

EarningsDepr+Extraord

Model 2
Capex
0.040***
(26.8)

Model 3
Capex
0.041***
(25.9)

Model 4
Capex
0.040***
(26.1)

Model 5
Capex
0.038***
(23.7)
0.095***
(15.8)

0.082***
(16.7)

CFO+(dNWC)

0.023***
(7.00)

CFO

0.037***
(6.89)

d(NWC)

Q

0.013***
(14.7)

0.013***
(14.7)

0.015***
(15.1)

0.015***
(15.0)

-0.072***
(-12.1)
-0.057***
(-10.4)
0.013***
(13.1)

Firm fixed effects
Period fixed effects
No observations
Adj R2

Yes
Yes
19,082
0.454

Yes
Yes
19,082
0.458

Yes
Yes
18,950
0.445

Yes
Yes
19,082
0.442

Yes
Yes
18,950
0.469

Model 1
Capex
0.023***
(12.4)
0.029***
(6.00)

Model 2
Capex
0.023***
(12.3)

Model 3
Capex
0.022***
(12.2)

Model 4
Capex
0.022***
(12.4)

Model 5
Capex
0.022***
(11.6)
0.045***
(8.49)

NonOpAccruals

Panel B: 2000-2014
Dependent variable
Constant
EarningsDepr
EarningsDepr+Extraord

0.032***
(6.34)

CFO+(dNWC)

0.014***
(6.16)

CFO

0.027***
(5.28)

d(NWC)

Q

0.012***
(11.2)

0.012***
(11.2)

0.012***
(12.1)

0.012***
(11.6)

-0.040***
(-9.23)
-0.040***
(-6.59)
0.011***
(11.5)

Firm fixed effects
Period fixed effects
No observations
Adj R2

Yes
Yes
23,576
0.451

Yes
Yes
23,576
0.452

Yes
Yes
23,359
0.447

Yes
Yes
23,576
0.449

Yes
Yes
23,359
0.457

NonOpAccruals

Panel C: 1988-2014
Dependent variable:
Constant
EarningsDepr

Model 1
Capex
0.032***
(29.7)
0.049***
(9.94)

EarningsDepr+Extraord

Model 2
Capex
0.031***
(29.0)

Model 3
Capex
0.031***
(29.5)

Model 4
Capex
0.031***
(28.7)

0.055***
(10.0)

CFO+(dNWC)

0.022***
(11.0)

CFO

0.040***
(10.8)

d(NWC)
NonOpAccruals
Q

Model 5
Capex
0.030***
(26.7)
0.070***
(12.2)

0.012***
(19.8)

0.012***
(19.8)

0.013***
(21.4)

0.013***
(20.4)

-0.059***
(-12.6)
-0.053***
(-11.5)
0.012***
(20.0)

Firm fixed effects
Yes
Yes
Yes
Yes
Yes
Period fixed effects
Yes
Yes
Yes
Yes
Yes
No observations
42,658
42,658
42,309
42,658
42,309
Adj R2
0.420
0.422
0.415
0.414
0.433
This table reports the results from OLS estimations in which the dependent variable is Capex, defined as Capital
expenditures/Assets(-1). Model 1 uses EarningsDepr. Model 2 uses Cash flow from operations (CFO) adjusted
for changes in Net working capital (d(NWC)). Model 3 uses Cash flow from operations (CFO). Model 4 uses
EarningsDepr but also includes the change in Net working capital and Non-operating accruals (NonOpAccruals).
All models contain firm and period fixed effects. Standard errors clustered at the firm level are used
throughout. *,**, and *** indicate significance at the 10%. 5%. and 1% level, respectively.

Fig. 4. Year-by-year slopes on different cash flow measures. The dependent variable is capital expenditures
(Capex). EarningsDepr is net income plus depreciation and amortization. CFO is cash flow from operations.
CFO + d(NWC) is cash flow from operations plus the change in net working capital. Cash Earnings are the
coefficient on EarningsDepr in a regression in which non-operating accruals and d(NWC) are held constant. All
variables are deflated with beginning-of-period total assets.

Disappearing Investment-Cash Flow
Sensitivities: Earnings Have Not Become a
Worse Proxy for Cash Flow
NICLAS ANDRÉN AND HÅKAN JANKENSGÅRD
According to a recent conjecture in the literature, earnings have become a poorer proxy for cash flow
from operations over time. We find that since 1988, when cash flow statements started to be consistently
reported in Compustat, the cash effectiveness of earnings has actually increased for a large sample of US
manufacturing firms. This occurs despite the introduction of fair value accounting and increasing accounting
accruals during the last three decades. The evidence suggests that this puzzle is explained by more efficient
working capital management. Also contrary to the conjecture, using more comprehensive measures of cash
flow does not restore the investment-cash flow sensitivity, which continues to be around 0.05 in more
recent periods. We end by noting that the investment model used in the literature can be enhanced by
including accruals, since it leads to a more precise estimation of cash flow.
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