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Abstract

In this paper, I study how firms respond to cash windfalls following

monetary policy shocks. Using detailed firm-bank loan data on Norwegian

firms, I identify whether firms have fixed or floating interest rate loans. This

allows me to develop a novel empirical design and estimate the cash flow

effect from monetary policy shocks. Following a positive monetary policy

shock, I find clear evidence of a cash flow effect from lower interest rates and

reduced financial costs. However, this does not translate into an effect on

investments. Instead, firms increase both their cash holdings and dividend

payouts. The results of this paper suggest that the cash flow channel of

monetary policy have little or no effect on investments.
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1 Introduction

In periods of distress, there are often calls for the government to support firms.
One notable example is during the Covid crisis in 2020 where many governments
transferred resources to firms to cover fixed costs and ‘save jobs.’ In theory,
cash transfers to firms may stimulate investments when the firms are financially
constrained. In normal times, however, firms are more likely to be unconstrained
and cash transfers may have little effect on operating activities. This paper
investigates empirically how firms respond to cash windfalls in normal times.

Empirically identifying how firms respond to cash windfalls is challenging.
Some papers have used natural experiments, such as changes in tax policies (Faulk-
ender & Peterson, 2012), lottery outcomes (Cespedes et al., 2019), and R&D grants
(Howell & Brown, 2020). It is, however, recognized that monetary policy shocks
also affect firms’ cash flow. Yet the empirically evidence on the cash flow effect
from monetary policy is still scarce.

Ippolito et al. (2018) note that most loans have floating interest rates driven by
the monetary policy rate. By assuming that all firms have floating interest rates,
they find that more indebted and constrained firms are more sensitive to changes
in monetary policy. I rely on the same observation that most firms have floating
interest rates. However, instead of assuming that all firms have floating interest
rates, I exploit detailed firm-bank loan data on Norwegian firms to identify which
firms have floating interest rates and which firms have fixed interest rates. This
allows me to develop a novel empirical design and estimate the cash flow effect
from monetary policy.

I estimate the different responses to monetary policy shocks by fixed and
floating interest rate firms using a standard difference-in-differences approach. The
identification relies on two assumptions. First, I assume that fixed interest rate
firms are comparable with floating interest rate firms. Second, I assume that the
monetary policy shocks are exogenous to firms.1

The empirical results can be summarized by three main findings. First, there
are strong effects on firms’ cash flow. Consistent with my identification strategy,
firms with fixed interest rate have relatively lower interest rates and relatively lower

1I use the estimated monetary policy shocks from Holm et al. (2021).
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finance costs in response to an unexpected interest rate increase. Second, there
are no effects on investments. Third, there are clear indications of both higher
cash holdings and dividend payouts.

Further results on financial statement variables tells a coherent story. There
are no effect on firms’ revenue, wages or operating profits. But since fixed interest
rate firms’ financial costs are relatively lower following a positive monetary policy
shock, their profits are higher. These profits are partly paid out in dividends and
partly retained as new equity, increasing cash holdings and equity on the balance
sheets. Other balance sheet variables such as debt and other types of assets are
unaffected.

One immediate implication of the results is that firms do not seem to respond
to cash windfalls. The firms in my data are relatively unconstrained and most
years can be considered relatively normal years. Hence, going back to the main
motivation, it means that government transfers to unconstrained firms in periods
of relative calm will not affect operating activities in the firm, but rather function
primarily as transfers to owners. It is worth emphasizing that the results should be
interpreted with caution when facing major periods of distress, such as the recent
Covid crisis.

This paper speaks to two strands of the literature. First, it contributes to
the literature on the effect of cash windfalls on firms. Second, it contributes
to the monetary policy literature. To my knowledge, this is the first paper to
identify whether firms have fixed and floating interest rates using detailed matched
firm-bank data, and exploit this information to estimate the firm cash flow channel
of monetary policy.

Related literature. This paper relates to several strands of literature. First,
there is a literature on firm responses to cash windfalls. Early contributions from
Fazzari et al. (1988) and Hoshi et al. (1991) showed how financial constraints can
reduce investments. Blanchard et al. (1994) studied how cash windfalls may affect
various firm decisions, including dividend payouts, refinancing, and acquisitions.

Several papers finds evidence for how financially constrained firms increase
investments after receiving a cash windfall. Faulkender and Peterson (2012) finds
that access to a higher cash flow following tax policy changes resulted in higher
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investment for financially constrained firms, but no effect on unconstrained firms.
Erel et al. (2015) suggest that financial constraints may be a motivation for ac-
quisitions and finds that acquired firms increase cash flow and in turn investments
following an acquisition. Gilje and Taillard (2016) finds evidence for how access to
finance increase investments by comparing public and private firms in the natural
gas industry.

Other contributions in this strand of literature include a few recent working
papers as well. Cespedes et al. (2019) find that cash windfalls increase growth
in terms of revenue, employment, and new business development for small firms.
Howell and Brown (2020) study how cash windfalls from R&D grants affects wages
in a rent-sharing framework.

This paper also relates to the literature on how monetary policy affect firms
and investments. Ippolito et al. (2018) show how constrained and unconstrained
firms affect firms sensitivity to monetary policy in their investments and cash
holdings, among other factors. This paper relates closely to their paper in terms
of the question they study, but differ in the empirical identification. Ottonello and
Winberry (2020) identify two opposing channels for monetary policy responses
depending on firms’ default risk. On the one hand, lower policy rates increases
expected return on capital, which favours low-risk firms. On the other hand, the
cash flow channel increase cash flow and collateral values, which favours high-risk
firms. Empirically, they find stronger effects for the low-risk firms, supporting the
former channel.2 The results in this paper support their finding that the cash flow
channel is of minor importance for investments.

Another two recent contributions in this strand of literature are Jeenas (2019)
and Cloyne et al. (2019), who finds that, respectively, cash holdings and age
are important dimensions for heterogeneous investments responses to monetary
policy shocks. Several early papers suggests that smaller firms respond more to
monetary policy shocks as they are more credit constrained.3 This paper adds to
this literature by showing that whether firms have fixed or floating interest rate
does not seem to affect responsiveness to monetary policy shocks.4

2Chatelain et al. (2003) find similar strong support for the interest rate channel via cost of
capital.

3E.g. Kashyap et al. (1994) and Gertler and Gilchrist (1994).
4Note that firms with fixed and floating interest rate loans seem comparable in my sample in
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Finally, this paper also relates to the literature on the cash flow channel of
monetary policy on households. I use the same identification strategy on firms as
La Cava et al. (2016) use for households. They find that following a interest rate
decline, households with floating interest rate mortgages receive a relative higher
cash flow and increase spending on durable goods. I find no corresponding effect
on firms’ expenditures.

The remainder of the paper is organized as follows. To guide the empirical
analysis, I first present a conceptual framework to understand how firms respond
to cash windfalls in section 2. In sections 3 and 4, I describe the data, sample
selection, and empirical strategy. The main results are presented in section 5. I
end with a few concluding remarks in section 6.

2 Model

In this section, I develop a simple theoretical model that provides intuition for how
a surprise increase in cash flow affects firms’ investments. I model cash windfalls
as a surprise increase in equity in the firm. The model predicts that a cash windfall
has no effect on investment behavior if the firm is unconstrained while it may have
a substantial impact if the firm is constrained.

The model is a two-period model of firm investments. A profit maximisation
firm enters period 1 with capital k1 and bonds b1. It can produce with a decreasing
returns to scale technology kαt with α ∈ (0, 1) or receive interest on its bonds at
rate r. In period 1, it has to allocate its equity between capital to be used for
production in the next period and bonds. It faces a collateral constraint on bonds,
where it cannot borrow beyond χ times its equity. The firm problem is then

max
k2

π1 + π2, s.t.

πt = kαt + rbt

k2 + b2 = k1 + b1 + π1 ≡ e1

b2 ≥ −χe1

terms of cash holdings, age, and size.
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The problem above has the following solution

k2 =


(
α
r

) 1
1−α if unconstrained

(1 + χ)e1 if constrained
(1)

which implies that an unconstrained firm invests until the marginal product of
capital equals the interest rate on bonds. A constrained firm, on the other hand,
invests only up to the amount where the borrowing constraint binds. It follows
that the marginal effect of cash flow is

∂k2
∂e1

=

0 if unconstrained

1 + χ if constrained
(2)

Hence, a surprise increase in cash flow has no effect on the investment of uncon-
strained firms, but may have a substantial impact on the investment of constrained
firms.

Note that the intuition above is not limited to the model above, but holds as
long as there is decreasing returns to scale. The intuition is that as long as there
is decreasing returns to scale, the firms grow in size up to some limit where the
marginal product of inputs equal market prices. If the firm has sufficient equity, it
will be unconstrained and marginal changes in equity has no effect on investment
behavior. If, on the other hand, the firm has limited equity, a marginal change in
equity affects investment behavior.

In the remainder of this paper I focus on the model predictions for the uncon-
strained firms.

3 Data and sample selection

Data. The empirical analysis in this paper is based on two data sets. The first
is a standard data set from Statistics Norway containing financial statement data
from annual reports for all private joint stock companies. The second data set
is a debt data set from the Norwegian Tax Administration containing firm-bank
connections on individual loans, including the outstanding loan size and annual
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interest payments. This data set contains information on loans from 2003 to 2018
and hence I restrict my analysis to this time-period.

Constructing fixed interest rate dummy variable. A key part of the iden-
tification strategy in this paper is to distinguish firms with fixed and floating
interest rate loans. The debt data set does not contain information on interest
rates directly. Thus, a key challenge for my analysis is to construct a fixed interest
rate dummy variable for each firm-bank loan connection.

I compute the interest rate on each individual loan by taking the interest
payment as share of outstanding loan for a given year. The debt data set does not
contain information on whether a certain loan have a fixed or floating interest rate
directly. Instead I compute the fixed and floating interest rate definitions indirectly.
As a first step I compute the year-by-year change in individual and median interest
rates. I only define the fixed/floating interest rates for years where the median
interest rate change is above more than 0.1 percentage points (10 basis points)
in absolute values, since it is difficult to differentiate between fixed and floating
interest rates in years with little change for most firms’ interest rates. Next, I
also restrict my attention to non-new loans, loans that have not increased in size
since the previous period and loans that have not decreased by more than 10%.
This rules out loans that have changed considerably and could hence have changed
interest rate terms as well. For this subset of loans I define a fixed interest rate
loan as one where the absolute change in interest rate is less than 0.1 percentage
points (10 basis points). Similarly, I define a loan as a floating interest rate loan if
the absolute change in interest rate is larger than 0.1 percentage points (10 basis
points). In addition, I restrict my attention for floating interest rates that does not
deviate from the median change by more than 10 percentage points (1000 basis
points) to remove extreme outliers.

Figure 1 plots the interest rate changes in an example year (2006) for interest
rate loans that are fixed, floating, and not defined. It shows a clear binomial
distribution of interest rate, suggesting there is in fact fixed and floating interest
rates. The overall number of fixed interest rate firms relative to all firms in my data
holds up compared to the aggregate data from Statistics Norway. Publicly available
Statistics Norway data (rentebindingsstatistikken) suggests that, on average, 4.2%
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Figure 1: Change in fixed, floating and not defined interest rates.

0
.1

.2
.3

.4
Fr

ac
tio

n

-.02 0 .02
Change in interest rate

Float Fixed
Not defined

The figures illustrates the distribution of change in interest rates for the loans in my sample in
a selected year (2006). The interest rates are split by loans I have defined as fixed interest rate
loans, floating interest rate loans, and undefined loans.

of firms have fixed interest rate loans. I identify 4.9% of all firms as fixed interest
rate firms.

Sample selection. My sample is restricted by the identified fixed and floating
interest rates. I merge the debt data including the computed fixed and floating
interest rate loan definitions with CPI adjusted financial statement data. Since
the financial statement data is annual, I need one observation for fixed or floating
interest rate. For this reason, I keep only observations with one firm-bank loan
connection in a year. This selection leaves a little less than 50 000 observations in
the empirical regressions.

Most firms in the loan data are small and firms with properly identified fixed
and floating interest rate loans are correspondingly small. Hence, a considerable
majority of firms in this sample are fairly small. This may be a benefit as smaller
firms have loans as a larger portion of their debt financing and are thus more likely
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Table 1: Descriptive statistics

Raw data Sample Fixed Float

Income Statement
Income 41 427 10 049 9 236 10 189
Wagebill 6 443 1 829 1 691 1 853
Operating costs 37 653 8 652 7 551 8 842
Net financial costs -1 629 262 492 222
Net profit 3709 875 917 868
Dividends 1872 279 194 293

Balance sheet
Total assets 94 184 25 626 27 514 25 300
Fixed assets 69 763 20 293 22 529 19 906
Current assets 24 421 5 333 4 985 5 394
Cash holdings 4 823 1 632 1 657 1 628
Equity 32 434 7 254 7 533 7 205
Debt 62 441 18 463 20 063 18 187

Demographics
Age 8 9 10 9

Financial statement values are mean observation measured in thousand
NOK, for different samples. Raw data includes all firms in my data, sample
including all firms in my final data, and fixed and floating represents the
firms in my sample with fixed and floating interest rate loands, respectively.

to be affected by the differential interest rate effect.
The descriptive statistics (Table 1) show the average value of key financial

statement variables for firms in the raw data, firms in the main sample and split
between firms with fixed and floating interest rate loans. Firms with fixed and
floating interest rate loans appear to be relatively equal in terms of most key
financial variables. Fixed rate firms have slightly more debt and fixed assets,
which translates into higher net financial costs, on average.5

Lastly, I use the monetary policy shocks constructed by Holm et al. (2021).
Their method for identifying monetary policy shocks is based on the method and by

5Note that the median net financial costs are closer, with 230 and 190 for fixed and floating
interest rate firms, respectively.
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Romer and Romer (2004) and adopted to the Norwegian setting. In the appendix,
I present a historical chart of the annualized monetary policy shocks together with
actual policy rate changes from the Norwegian central bank.

Sample selection robustness. To check for robustness, I also include in the
appendix estimates using alternative samples and fixed interest rate dummies. I
include a sample with less strict definition of fixed interest rates, allowing for
changes in the loan size in non-new loans. Another sample includes all firm-bank
loan connections. Here, I collapse the data to one firm-year observation using an
average value of the fixed interest rate dummy for firms with more than one loan.
This procedure increases the number of observations by around 6000. Finally, I
include the regression results when using a sample restriction excluding small firms
with less than 5 million NOK in either revenue or wage costs.

4 Empirical strategy

To explore how firms respond to cash windfalls, I exploit the identified fixed and
floating interest rate loans. My identifying variation comes from comparing the
response of fixed and floating interest rate firms in the event of surprise movements
in the central bank policy rate. A higher interest rate will raise the interest costs
for floating interest rate firms, but will not affect interest costs for fixed interest
rate firms. By comparing the two groups of firms and exploiting the fact that fixed
rate contracts typically have relatively short duration (1-3 years), I interpret the
difference in the responses as an unexpected and transitory cash windfall since the
monetary shock only affects short-run interest costs, but keeps the price of new
borrowing or employment similar.

The identification relies on two assumptions. First, I assume that fixed interest
rate firms are comparable with floating interest rate firms. Second, I assume that
the monetary policy shocks are exogenous to firms. Here, I use the estimated
monetary policy shocks from Holm et al. (2021).

I use a difference-in-difference approach, where I exploit the computed fixed and
floating interest rate definitions. I take a standard firm-level difference-in-difference
specification given by the linear model:

10



∆log(yi,t) = αs + θt + β1(εm,t · 1fr,i,t) + β21fr,i,t + β3εm,t + β4Xi,t−k + ui,t (3)

where αs and θt denotes industry- and time-fixed effects. 1fr,i,t is a dummy
variable that takes the value one if firm i has a fixed interest rate loan in time
t and zero if the firm has a loan with a floating interest rate in time t. εm,t

represents the monetary policy shock in time t and the control vector Xi,t−k may
include pre-shock controls such as size controls in t − 1, as well as one- and two
period lagged outcome variables. The main coefficient of interest is β1, which
returns the effect of the interaction term between the monetary policy shock and
the fixed rate dummy on the outcome variable. ∆log(yi,t) is the change in log
values of the outcome variable.

Since I analyse the cash flow effect of monetary policy shocks on firms by
looking at the relative differences between firms with fixed and floating interest
rate loans, I start by looking at actual interest rate and net financial costs as
outcome variables. Together, these two variables verifies whether I am able to
identify a substantial cash flow shock to firms. Next, I look at how firms respond to
the increased cash flow with outcome variables such as investments, cash holdings
on the balance sheets, and dividend payouts. I define investments as a simple
change in log capital stock.6 I complete the analysis by providing results for all
key financial statement variables.

5 Results

5.1 Main results

In this section, I present and discuss my empirical findings. The key takeaways are
that a surprising increase in the policy results in a relatively lower interest rate and
consequently lower financial costs for firms with a fixed interest rate, as expected.
This have no effect on investments or other operating activities. Instead, I find

6This means that yi,t refers to the capital stock. Note also that various definitions
of investments, including adding back depreciation and amortization and using change in
investments yields similar, non-significant results (see appendix).
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indications of higher cash holdings and dividend payouts following the monetary
policy shock.

Table 2: Effect on interest rate

Interest rate (1) (2) (3) (4) (5)

εm,t · 1fr -0.0388* -0.0533** -0.0544** -0.0503** -0.0881***
(0.017) (0.018) (0.018) (0.019) (0.014)

Industry FE No Yes Yes Yes Yes
Year FE No Yes Yes Yes Yes
Size controls No No Yes No Yes
Size weighting No No No Yes No
Lagged dep. var. No No No No Yes

Observations 49 713 49 702 49 702 49 702 37 239

Note: FE refers to fixed effects. Size controls include pre-shock revenue and pre-shock total
assets. Size weighting use total assets. The last control is two-period lagged dependent
variable. The outcome variable is change in log interest rate.
Robust standard errors in parentheses.
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001

Interest rate. The results from the difference-in-difference estimation on inter-
est rate is reported in Table 2, with different sets of fixed effects and controls.
Fixed interest rate firms have relatively lower interest rate following a monetary
policy shock. This result provides additional support for my identification of fixed
and floating interest rates. Note that since the dependent variable is change in
log interest rate, the magnitude of the coefficient depends on the base interest
rate. Suppose two firms has 4% interest rate loans, where one is fixed and the
other is floating. With a coefficient of 0.05, a 1 percentage point surprise increase
in the policy rate would then yield a 20 basis points lower interest rate for the
fixed interest rate firm compared to the floating interest rate firm. Table 8 in the
appendix reports the results in levels for a few key outcome variables. Here, I find
a 34 basis point lower interest rate for fixed interest rate firms.
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Table 3: Effect on finance costs

Net finance costs (1) (2) (3) (4) (5)

εm,t · 1fr -0.5427*** -0.3873** -0.3835** -0.4446** -0.4677***
(0.124) (0.128) (0.128) (0.136) (0.135)

Industry FE No Yes Yes Yes Yes
Year FE No Yes Yes Yes Yes
Size controls No No Yes No Yes
Size weighting No No No Yes No
Lagged dep. var. No No No No Yes

Observations 49 716 49 705 49 705 49 705 37 248

Note: FE refers to fixed effects. Size controls include pre-shock revenue and pre-shock total
assets. Size weighting use total assets. The last control is two-period lagged dependent
variable. The outcome variable is change in finance costs measured using the inverse hyperbolic
sine transformation.
Robust standard errors in parentheses.
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001

Net finance costs. Table 3 shows that the relatively lower interest rate for fixed
interest rate firms materialize into lower net financial cost. As with the interest
rate result, the net financial cost result is robust to industry- and year fixed effects
as well as size controls and size weighting. This provides further support of proper
identification of fixed and floating interest rate, as well as confirmation that the
differences have a significant effect on firms’ costs. The coefficients of around 0.4
suggests that a one percentage point higher policy rate would reduce fixed interest
rate firms relative net financial costs by 40% compared to floating interest rate
firms. This is a high number, but is significantly affected by low base numbers.
Performing the similar analysis in levels yields an average reduction in financial
costs of around 600 000 NOK.7

Investments. One of the key questions this paper asks is whether higher cash
flow from lower financial costs lead to more investments. I find no such effect.
Table 4 shows no indication of any effect on investments from a cash flow effect

7See Table 8 in the appendix.
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Table 4: Effect on investments

Investments (1) (2) (3) (4) (5)

εm,t · 1fr -0.0177 0.0014 -0.0010 0.0029 -0.0121
(0.016) (0.014) (0.014) (0.014) (0.015)

Industry FE No Yes Yes Yes Yes
Year FE No Yes Yes Yes Yes
Size controls No No Yes No Yes
Size weighting No No No Yes No
Lagged dep. var. No No No No Yes

Observations 49 716 49 705 49 705 49 705 37 248

Note: FE refers to fixed effects. Size controls include pre-shock revenue and pre-shock total
assets. Size weighting use total assets. The last control is two-period lagged dependent
variable. The outcome variable is investments measured as the change in log capital stock.
Robust standard errors in parentheses.
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001

following a monetary policy shock. Note that this result is robust to various
definitions of investments and various specifications provided in the appendix.

Cash holdings. So how do firms spend the extra cash? I find two answers. The
first is presented in Table 5. Controlling for industry- and year fixed effects I find
indications of higher cash holdings following the shock. Although the results on
cash holdings is mostly significant at a 10% significance level, robustness checks
yields similar results in several alternative specifications (see appendix). The
coefficient implies that an unexpected 1 percentage point higher policy rate results
in a 7% increase in firms’ cash holdings. Performing the same analysis in levels
rather than logs suggests that this corresponds to a little under 300 000 NOK
increase.

Dividends. Similarly to the results on cash, I find relatively higher dividend
payouts for firms with a fixed interest rate following a monetary policy shock (Table
6). The results are somewhat stronger than the cash results with significance at
a 5% level for most specifications. On the other hand, although all coefficients
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Table 5: Effect on cash holdings

Cash holdings (1) (2) (3) (4) (5)

εm,t · 1fr -0.0401 0.0772+ 0.0735+ 0.0773+ 0.0875*
(0.042) (0.044) (0.044) (0.046) (0.045)

Industry FE No Yes Yes Yes Yes
Year FE No Yes Yes Yes Yes
Size controls No No Yes No Yes
Size weighting No No No Yes No
Lagged dep. var. No No No No Yes

Observations 46 627 46 616 46 616 46 616 33 639

Note: FE refers to fixed effects. Size controls include pre-shock revenue and pre-shock total
assets. Size weighting use total assets. The last control is two-period lagged dependent
variable. The outcome variable is change in log cash holdings.
Robust standard errors in parentheses.
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001

Table 6: Effect on dividends

Dividends (1) (2) (3) (4) (5)

εm,t · 1fr 0.2593* 0.2384* 0.2206+ 0.2650* 0.4028*
(0.120) (0.121) (0.122) (0.124) (0.164)

Industry FE No Yes Yes Yes Yes
Year FE No Yes Yes Yes Yes
Size controls No No Yes No Yes
Size weighting No No No Yes No
Lagged dep. var. No No No No Yes

Observations 3 140 3 139 3 139 3 139 934

Note: FE refers to fixed effects. Size controls include pre-shock revenue and pre-shock total
assets. Size weighting use total assets. The last control is two-period lagged dependent
variable. The outcome variable is change in log dividends.
Robust standard errors in parentheses.
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
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points in the same direction in the robustness checks in the appendix, only a few
are significantly different from zero. This variation may be due to the fact that
these are fairly small firms that does not pay out dividends, which significantly
reduces the sample size. The corresponding coefficient in levels are around 70 000
NOK.

Table 7: Financial statement results

Panel A: Income statement

(1) (2) (3) (4) (5) (6)
Dep. var.: Income Wages Operating

profits
Net

finance
costs

Pre-tax
profits

Net
profits

εm,t · 1fr 0.0049 -0.0337 0.0849 -0.3867** 0.4655* 0.2874
(0.013) (0.061) (0.133) (0.128) (0.188) (0.182)

Observations 49 705 49 705 49 705 49 705 49 705 49 705

Panel B: Balance sheet

(1) (2) (3) (4) (5) (6)
Dep. var.: Total

assets
Cash Current

assets
Fixed
assets

Equity Debt

εm,t · 1fr 0.0076 0.0735+ -0.0303 -0.0010 0.0671*** -0.0004
(0.010) (0.044) (0.038) (0.015) (0.019) (0.015)

Observations 49 705 46 616 49 705 49 705 49 705 49 705

Note: In all regressions I control for industry fixed effects, year fixed effects, and size controls,
which include pre-shock revenue and pre-shock total assets.
Robust standard errors in parentheses.
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001

So far, the results from key outcome variables show clearly lower financial costs
from lower interest rate for firms with a fixed interest rate following a monetary
policy shock. This does not appear to affect investments, but the results indicate
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higher cash holdings and higher dividend payout.

Additional outcome variables. Next, I present an extended results table
with all key variables from the financial statement (Table 7). The specification
corresponds to column (3) in tables 2-6 with size controls, industry- and year
fixed effects. Due to the issue of potential zero or negative values in the income
statement, I use the inverse hyperbolic sine transformation instead of regular log
values for Panel A.8 The balance sheet variables are rarely non-positive and hence
I use regular log values in panel B.

In Panel A, we observe no significant effects on operating variables such as
income, wages or operating profits. Lower net financial costs yields a corresponding
higher pre-tax profit and net profit, although the latter is not significant.

Panel B in Table 7 shows significantly higher equity for fixed interest rate firms,
which can be explained by higher profits retained as new equity. On the asset side
of the balance sheets, I find no significant effects, other than the already discussed
higher cash holdings. There is no effect on debt either.

To summarize, monetary policy shocks result in a cash flow effect from changes
in finance cost, but have no effect on investments. Instead, the results suggest that
firms adjust their cash holdings and dividend payouts.

5.2 Robustness

In this section, I discuss some potential threats to my identification and present
an event study analysis including potential pre-trends and long-term effects.

Threats to identification. The identification in section 5.1 relies on the com-
mon trend assumption for DiD estimation. One potential threat to this assumption
is that floating interest rate firms are hedged against interest rate risk in other ways
than by having a fixed interest rate. If they hedge using financial instruments, then
any change in interest rate that increases net financial costs would be offset by a
corresponding lower financial costs from the financial instruments. Since I observe

8This explains the minor difference between column (3) in Table 3 and column (5) in Table
7. All results holds when estimating it using log.
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an effect on net financial costs, and this translates into a difference in pre-tax
profits, I find no evidence of this type of hedging activity.

Another potential challenge to the common trend assumption is that firms with
a fixed or floating interest rate chose the type of interest rate due to different
operating circumstances. It could be that their revenue or costs are affected
differently by interest rate changes. If so, I would expect to see significant effects
on revenue, operating costs or operating profits. I find no indications of any such
effects and hence I do not find any indication of this threat to identification either.

Finally, there may be other unobserved reasons why fixed an floating interest
rate firms are different, which affects the outcome variable in other ways than
through the cash flow channel. To explore this further, I set out to estimate
whether there are any significant pre-trends in a dynamic estimation set up.

Pre-trends. I estimate the following equation for different outcome periods p
relative to the pre-shock year t− 1.

∆log(yi,t+p,t−1) = αs + θt + β1(εm,t · 1fr,i,t) + β21fr,i,t + β3εm,t + ui,t (4)

In period p = 1, I compare the outcome variable the year after a monetary
policy shock to the outcome variable the year before the shock. This corresponds
to the main results. Similarly in period p = 3, I compare the outcome variable
three years after the monetary policy shock to the same outcome variable the year
before the shock. In this figure, investments refers to capital stock in the relevant
period compared to period t− 1.

Figure 2 reports the coefficients and 95% confidence intervals results from
estimating equation 4 in periods from p = −2 to p = 3. There are no significant
difference in any outcomes prior to the monetary policy shock between fixed and
floating interest rate firms. Interest rate and financial costs are significantly lower
from the period after the shock and onwards. The initial effects on dividends and
cash in the period after the shock are not sustained the following years. Equity
has a significant increase in the two years following the shock, before returning to
zero. Investments show no sign of either a pre-trend or any effect after the shock.
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Figure 2: Pre-trends and long-term effects
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The figures report coefficients and 95% confidence intervals from estimation result of running
equation 4 for different time periods relative to the year prior to the monetary policy shock. The
outcome variables are defined in the same way as in the main results section.

19



6 Conclusion

The question of how firms respond to cash windfalls is still unresolved in the
literature. This paper contributes to this literature by isolating the cash flow
channel of monetary policy. In this setting, I find that cash windfalls do not affect
firms’ operating activities following monetary policy shocks.

Unexpected changes in policy rates affect firms’ cash flow directly through
finance costs, since most firms’ loan contracts have floating interest rates with a
reference rate driven by the underlying policy rate. In situations where financial
markets works properly and firms are unconstrained, such cash flow changes should
not affect firms’ investments. This paper shows that this is the case for Norway
during the last two decades.

Using detailed firm-bank loan data, I identify whether firms have fixed or
floating interest rates. Unlike floating interest rate loans, fixed interest rate loans
are not directly affected by changes in the policy rate. Hence, this distinction
allows me to estimate the cash flow effect from monetary policy shocks using a
difference-in-difference approach. Following an unexpected increase in the policy
rate, I find that fixed interest rate firms have relatively lower interest rates and
net financial costs. However, this unexpected cash flow does not translate into any
differences in investments or other operating activities. Instead, firms increased
both dividend payouts and cash holdings through retained earnings.

The results suggest that the cash flow effect does not affect operating activities
from unexpected policy rate changes for these firms. However, this finding does not
necessarily imply that firms in times of distress, such as the recent Covid crisis,
are unaffected by cash windfalls. In these situations, firms are more likely to
be constrained. Moreover, this paper does not account for probability of survival.
Thus, policy rate changes set to avoid or reduce bankruptcy during economic crises
could still be effective, even without resulting in significant effects on investment
activities. Instead, the results of this paper suggest that in normal times policy
makers do not need to account for a cash flow effect on firms’ operating activities
when setting a policy rate.
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A Additional results

Table 8 reports the result from the main analysis using the level change measured

in NOK for the outcome variables.

Table 8: Effect on key outcomes in levels (NOK)

Dep. var.: Interest rate Net fin. costs Cash Dividends

εm,t · 1fr -0.3428 -595.5+ 286.6 69.73
(0.275) (329.1) (274.9) (116.0)

Industry FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Size controls No No No No
Size weighting Yes Yes Yes Yes
Lagged dep. var. Yes Yes Yes Yes

Observations 37 248 37 248 37 248 37 248

Note: FE refers to fixed effects. Size controls include pre-shock revenue and pre-shock total
assets. Size weighting use total assets. The last control is two-period lagged dependent variable.
Robust standard errors in parentheses.
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001

A.1 Effect on changes in various investment measures

In the main analysis, I use change in log capital stock as a outcome variable. This

corresponds to comparing the investments of fixed and floating interest rate firms.

An alternative approach is to look at changes in investments. The idea is that

firms may have different investment levels in general and we might want to know

whether they adjust the investment level up or down. To investigate whether this

is the case, I first compute the investment level in a given period using the capital
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accumulation equation:

Kt+1 = Kt − δt + It

Investments in period t is equal to the change in capital stock plus depreciation,

measured using depreciation and amortization reported in the financial statement.

Next, I look at four different ways of measuring changes in investment. Column (1)

reports changes in log investments. Due to the log transformation this excludes all

firms with negative investments in either the pre- or the post-period. Investments

are typically lumpy, which may explain why most firms have reduced capital stock

in some periods. Column (2) uses the inverse hyperbolic sine transformation

instead of log. This ensures that firms with negative or zero investments are

included. Column (3) includes percentage points change in investments, but this

measure have major drawbacks as it puts large weights on firms with relatively

small investments in the pre-periods and does not handle negative pre-period

investments well. Finally, in column (4) I include change in investment share of

capital stock. That is, I compute the investment share of capital stock, it = It/Kt,

in period t, and take the percentage point change in this share, ∆i = it − it−1.

Table 9 report the result on changes in investment for the four investment

measures. There are no indications of any significant results. Note also that

similar robustness checks as in the main analysis show no indications of trends,

but instead noisy non-significant coefficients. This supports the main findings of

this paper.

25



Table 9: Effect on change in investments

Investments (1) (2) (3) (4)

εm,t · 1fr -0.1291 0.0361 2.518 -0.0622
(0.154) (0.149) (11.55) (0.238)

Industry FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Size controls Yes Yes Yes Yes
Size weighting No No No No
Lagged dep. var. No No No No

Observations 7 260 49 705 49 476 49 296

Note: Outcome variable in column (1) is change in log investments, column (2) is change in
hyperbolic sine transformation of investments, column (3) is percentage point change in
investments and column (4) is change in investment share of capital stock. FE refers to fixed
effects. Size controls include pre-shock revenue and pre-shock total assets. Size weighting use
total assets. The last control is two-period lagged dependent variable.
Robust standard errors in parentheses.
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001

A.2 Result using policy rate change as shock

Table 10 reports the effect on five key outcome variables with five different spec-

ifications using change in policy rate from the Norwegian central bank for identi-

fication instead of the monetary policy shock measure.9 All the key results from

the main analysis holds, with the exception of a negative effect on investments.

A.3 Result with an alternative fixed/float rate definition

In this section, I show the results when performing the same analysis using a

different, less strict, definition of floating interest rate. I relax the restriction

of stable loan sizes. This relaxation implies that loans which increase in size or
9I.e. the table reports the coefficient, standard errors and observations for 25 different

regressions.
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decrease by more than 10% are now kept in the sample, as long as it is not a new

loan. Table 11 reports the results. There is an overall doubling of observations

and the results point in the similar direction, but with slightly lower significance

levels.

A.4 Result with a sample excluding smaller firms

In this section, I restrict my attention to relatively larger firms. I exclude firms

with less than 5m NOK revenue and wage costs. This restriction vastly reduce the

number of firms and result in less robust results. In Table 12, we can observe that

the main tendencies of the overall paper is still visible. Interest rate coefficient is

still negative, but insignificant when controlling for industry and year fixed effects.

The lower financial costs and higher cash holdings result holds. while dividends

are higher, but insignificant. There is still no significant effect on investments.

A.5 Result with a sample including all loans

In this section, I include all firm-bank loan connections. This means that a firm

might have more than one loan in a given year. If a firm have both fixed and

floating interest rate loan I compute a simple average of the fixed interest rate

dummy. If a firm have three loans where one is fixed and two are floating interest

rate loans, then the fixed interest rate indicator takes the value of 0.33. Table

13 report the results using this sample. The results in this table suggest that all

key result from this paper holds for this sample as well, with the exception of

non-significant coefficients on cash holdings.
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Table 10: Effect on key outcome variables using ch. policy rate

εm,t · 1fr (1) (2) (3) (4) (5)

Interest rate -0.1155*** -0.1567*** -0.1566*** -0.1612*** -0.1759***
(0.011) (0.012) (0.012) (0.012) (0.010)

Observations 49 713 49 702 49 702 49 702 37 239

Net finance cost -0.5327*** -0.3284*** -0.3279*** -0.3545*** -0.3124***
(0.079) (0.081) (0.081) (0.085) (0.089)

Observations 49 716 49 705 49 705 49 705 37 248

Investments -0.0142 -0.0239* -0.0241* -0.0248* -0.0213+
(0.010) (0.010) (0.010) (0.010) (0.012)

Observations 49 332 49 321 49 321 49 321 36 898

Cash holdings 0.0486+ 0.0219 0.0222 0.0192 0.0420
(0.028) (0.029) (0.029) (0.030) (0.031)

Observations 46 627 46 616 46 616 46 616 33 639

Dividends -0.0851 0.0191 0.0160 0.0176 0.1877+
(0.091) (0.091) (0.092) (0.092) (0.106)

Observations 3 140 3 139 3 139 3 139 934

Industry FE No Yes Yes Yes Yes
Year FE No Yes Yes Yes Yes
Size controls No No Yes No Yes
Size weighting No No No Yes No
Lagged dep. var. No No No No Yes

Note: FE refers to fixed effects. Size controls include pre-shock revenue and pre-shock total
assets. Size weighting use total assets. The last control is two-period lagged dependent variable.
Standard errors in parentheses.
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
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Table 11: Result with an alternative fixed/float rate definition

εm,t · 1fr (1) (2) (3) (4) (5)

Interest rate -0.0297* -0.0193 -0.0237+ -0.0190 -0.0472***
(0.013) (0.014) (0.014) (0.015) (0.013)

Observations 99 586 99 570 99 570 99 570 73 873

Net finance cost -0.4892*** -0.3336** -0.3274** -0.3924*** -0.4740***
(0.102) (0.104) (0.104) (0.113) (0.108)

Observations 99 599 99 583 99 583 99 583 73 893

Investments -0.0346* 0.0023 -0.0063 0.0028 -0.0099
(0.015) (0.016) (0.016) (0.016) (0.016)

Observations 98 545 98 529 98 529 98 529 72 913

Cash holdings 0.0115 0.0567+ 0.0507 0.0604+ 0.0636+
(0.032) (0.033) (0.033) (0.035) (0.034)

Observations 94 414 94 398 94 398 94 398 67 933

Dividends 0.1470 0.1146 0.0943 0.1492 0.2922*
(0.091) (0.091) (0.091) (0.091) (0.124)

Observations 8 207 8 206 8 206 8 206 2 469

Industry FE No Yes Yes Yes Yes
Year FE No Yes Yes Yes Yes
Size controls No No Yes No Yes
Size weighting No No No Yes No
Lagged dep. var. No No No No Yes

Note: FE refers to fixed effects. Size controls include pre-shock revenue and pre-shock total
assets. Size weighting use total assets. The last control is two-period lagged dependent variable.
Robust standard errors in parentheses.
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
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Table 12: Result with a sample excluding smaller firms

εm,t · 1fr (1) (2) (3) (4) (5)

Interest rate -0.1667* -0.0163 -0.0163 -0.0043 -0.0660
(0.072) (0.078) (0.079) (0.078) (0.074)

Observations 3 960 3 960 3 960 3 960 2 855

Net finance cost -1.1226* -0.8251 -0.8513 -0.9926+ -1.2531*
(0.528) (0.538) (0.539) (0.574) (0.553)

Observations 3 960 3 960 3 960 3 960 2 855

Investments -0.0168 0.0776 0.0704 0.0804 0.0389
(0.054) (0.057) (0.057) (0.056) (0.060)

Observations 3 960 3 960 3 960 3 960 2 855

Cash holdings 0.0682 0.2304* 0.2311* 0.2238* 0.2339*
(0.090) (0.092) (0.093) (0.095) (0.099)

Observations 3 836 3 836 3 836 3 836 2 736

Dividends 0.6422 0.5082 0.5247 0.4863 0.4141
(0.577) (0.597) (0.585) (0.593) (0.390)

Observations 386 386 386 386 133

Industry FE No Yes Yes Yes Yes
Year FE No Yes Yes Yes Yes
Size controls No No Yes No Yes
Size weighting No No No Yes No
Lagged dep. var. No No No No Yes

Note: FE refers to fixed effects. Size controls include pre-shock revenue and pre-shock total
assets. Size weighting use total assets. The last control is two-period lagged dependent variable.
Robust standard errors in parentheses.
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
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Table 13: Result including all loans

εm,t · 1fr (1) (2) (3) (4) (5)

Interest rate -0.0257 -0.0423* -0.0429* -0.0419* -0.0671***
(0.019) (0.020) (0.020) (0.020) (0.019)

Observations 55 499 55 488 55 488 55 488 41 679

Net finance cost -0.4969*** -0.3732** -0.3706** -0.4294** -0.4603***
(0.121) (0.125) (0.125) (0.133) (0.129)

Observations 55 504 55 493 55 493 55 493 41 691

Investments -0.0117 0.0071 0.0021 0.0062 0.0034
(0.016) (0.016) (0.016) (0.016) (0.017)

Observations 55 089 55 078 55 078 55 078 41 308

Cash holdings 0.0094 0.0456 0.0420 0.0425 0.0652
(0.040) (0.042) (0.042) (0.044) (0.042)

Observations 52 060 52 049 52 049 52 049 37 661

Dividends 0.2295* 0.1974+ 0.1810 0.2082+ 0.3564*
(0.112) (0.114) (0.115) (0.117) (0.153)

Observations 3 618 3 617 3 617 3 617 1 074

Industry FE No Yes Yes Yes Yes
Year FE No Yes Yes Yes Yes
Size controls No No Yes No Yes
Size weighting No No No Yes No
Lagged dep. var. No No No No Yes

Note: FE refers to fixed effects. Size controls include pre-shock revenue and pre-shock total
assets. Size weighting use total assets. The last control is two-period lagged dependent variable.
Robust standard errors in parentheses.
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
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B Monetary policy shocks vs. policy rate changes

Figure 3 illustrates percentage point changes to the Norwegian central bank policy

rates and the estimated monetary policy shocks constructed by Holm et al. (2021).

Figure 3: Annual monetary policy shocks vs. policy rate changes.
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