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Abstract

We study firms’ investment responses to interest rate changes using a German firm
survey that combines hypothetical vignettes, open-ended questions, and rich firm-level
data. We estimate a 7 percent semi-elasticity of investment with respect to loan rates.
Responses are highly heterogeneous: many firms do not adjust, citing cash bu!ers
or a lack of investment opportunities, whereas adjusters revise sharply. Sensitivity is
dampened by sticky hurdle rates but amplified by reliance on external finance and larger
gaps to target capital. Finally, we show that these direct borrowing cost e!ects are a
first-order component of monetary policy transmission.

Keywords: Interest rates, firm investment, survey experiment, monetary policy,
narratives, hurdle rates, aggregate investment

JEL-Codes: G31, E43, D25, E52

∗Best: ifo Institute and LMU Munich, best@ifo.de, Born: University of Bonn, CEPR, CESifo, and
ifo Institute, b.born@uni-bonn.de, Menkho!: University of Copenhagen, ifo Institute, CEBI, and CESifo,
mmk@econ.ku.dk. We thank Adrien Auclert, Rüdiger Bachmann, Christian Bayer, Tobias Berg, Florin Bilbiie,
Christoph Goertz, Hannes Malmberg, Davide Melcangi, Gernot Müller, Philip Schnorpfeil, Mirko Wiederholt,
Christian Wolf, Donghai Zhang, Peter Zorn, as well as numerous seminar and conference audiences for helpful
comments and suggestions. Victoria Brötling provided excellent research assistance. We are grateful to the
survey department of the ifo Institute, in particular Felix Leiss, Agnesa Nimanaj, and Klaus Wohlrabe, for
their help and the opportunity to amend the ifo Business Survey, and the LMU-ifo Economics & Business
Data Center (EBDC) for assistance with the data. The activities of CEBI are financed by the Danish National
Research Foundation, grant DNRF134. This work was supported by the German Research Foundation (DFG)
under Germany’s Excellence Strategy – EXC 2126/2 – 390838866 and through CRC TR 224 (Project C02),
as well as by the Danish Finance Institute (DFI).



1 Introduction

Interest rates are central to firms’ investment decisions in theory and to monetary policy
transmission in practice. Yet we still know surprisingly little about how much firms adjust
investment when their borrowing costs change, which firms respond, and what determines
whether they adjust at all. Identifying the direct e!ect of borrowing costs is di"cult because
firms’ financing costs are endogenous and monetary policy simultaneously a!ects demand,
expectations, and asset prices. Moreover, recent work has raised concerns about using
monetary policy shocks to study lower-frequency outcomes such as investment (De Fraisse
et al., 2026; Ramey, 2016). Consequently, both the magnitude and the incidence of the direct
borrowing-cost channel remain unclear. These questions are central to heterogeneous-firm
models of investment dynamics and monetary transmission, in which aggregate e!ects depend
on the distribution of firm-level sensitivities (Auclert et al., 2020; Koby and Wolf, 2020;
Winberry et al., 2026).

We provide a comprehensive analysis of the micro and macro e!ects of interest rates
on investment, adapting survey methods mostly used in household studies (Haaland et al.,
2025; Stantcheva, 2023). We build on hypothetical vignettes that allow us to decompose
investment adjustments to loan rate changes at the firm level, isolating the direct impact of
borrowing costs. We use qualitative evidence from open-ended survey questions to uncover
firms’ investment adjustment narratives and to assess how prominently borrowing costs
feature in their monetary policy narratives. Additional vignettes, survey modules, and linked
financial statements complement the analysis. Finally, by embedding the vignettes in a large
German firm panel survey, we compare firms’ vignette responses with their responses to
monetary policy shocks.

A one percentage point (pp) reduction in the lending rate raises investment on average
by 7 percent over the next two years. This direct response is roughly half as large as the
total e!ect of monetary policy on corporate investment. The average masks substantial
heterogeneity: many firms do not adjust, while adjusters revise their investment sharply.
Firms’ non-adjustment narratives emphasize su"cient internal funds and not being at the
margin—either because they are above their target capital stock or because investment is
driven by technological needs and capacity constraints rather than interest rates. Responses
also vary systematically with several dimensions of firms’ financial conditions measured
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through direct survey questions. Conditional on adjustment, investment responds particularly
strongly among firms with a larger gap between current and target capital stock. Finally,
we find that firms’ hurdle rates—the minimum required returns on investment projects—are
sticky and that hurdle-rate adjustment is strongly associated with investment adjustment
(Gormsen and Huber, 2024, 2025).

Managers’ narratives about monetary policy emphasize the direct interest rate channel,
suggesting its first-order importance for transmission. While more than half of the firms
do not discuss monetary policy changes, even among those that do, general equilibrium
e!ects are mentioned only occasionally—though more often in firms with high business cycle
attachment. Finally, firm-level responses to borrowing costs in the vignettes strongly predict
the dynamics that follow identified monetary policy shocks.

In more detail, our core hypothetical vignette asks firms to consider a two-year scenario
in which loan interest rates at all maturities are 0.5, 1.0, 3.0, or 4.0 pp lower than currently
anticipated. The size of the reduction is randomized across four groups to test for non-
linearities. Firms then report the percentage change in planned total investment over the
following two years if they initially planned to invest, while we elicit extensive-margin
responses from firms without investment plans. The vignette is designed to cleanly identify
the partial equilibrium investment response to interest rate changes. The questionnaire
instructs respondents to hold all other credit conditions and firm-specific and macroeconomic
factors constant. Together, the tailored elicitation and this ceteris paribus instruction allow
us to decompose the responses into extensive and intensive margins at the firm level, isolate
the borrowing cost channel of monetary policy, and avoid confounding general equilibrium
e!ects, thereby facilitating interpretation and the mapping of the estimates to theory.

The ability to confront firms with large loan rate changes of up to 4 pp is a key advantage of
our approach. Because monetary policy has become increasingly anticipated, high-frequency
monetary policy surprises provide limited variation for identifying larger shocks (Ramey,
2016). At the same time, policy decisions cumulate over tightening and easing cycles into
sizable shifts in financing conditions (around 4 pp in 2022–2023). Our design therefore
speaks to investment responses at these magnitudes and links them to managers’ reasons
for (non-)response. The resulting semi-elasticity of investment with respect to loan rates—
our measure of external financing costs—also speaks to questions beyond monetary policy,

2



including analyses of interest rate subsidies and the “investment puzzle,” i.e., weak investment
despite the long-run decline in interest rates (Gutierrez and Philippon, 2017).

We field the core vignette in the December 2023 wave of the ifo Business Survey (IBS), a
long-running monthly panel survey of about 6,500 German firms. The survey, administered
by the Munich-based ifo institute, is typically answered by C-level executives or firm owners
(Hennrich et al., 2023). Participating firms’ macro forecasts closely match those of professional
forecasters (Link et al., 2023), and their forecast errors for own variables are unconditionally
unbiased (Born et al., 2023). At the time, the ECB’s main refinancing rate stood at 4.5
percent and was expected to remain elevated (European Central Bank, 2023). For most
German firms, rates on newly issued loans are the relevant marginal cost of external finance.

Our first finding is that a 1 pp cut in loan rates raises planned investment by 6 percent in
the subsequent year and by 7 percent the year after. Larger cuts of 3–4 pp raise investment by
12–15 percent, implying a lower semi-elasticity for bigger moves. A structural interpretation
of this non-linearity is the presence of highly convex capital adjustment costs. Only about
30–35 percent of firms adjust (extensive margin). Among adjusters, planned investment rises
on average by roughly 18–23 percent for 0.5–1 pp cuts and 27–30 percent for 3–4 pp cuts
(intensive margin). These large conditional responses, combined with the limited share of
firms that adjust, are consistent with discrete investment projects and non-convex adjustment
costs that generate thresholds for investment adjustment. Firms without any investment
plans are significantly less likely to respond to rate changes, suggesting also sizable fixed
capital adjustment costs.

To gain a deeper understanding of non-adjustment, we ask firms in open-ended text
questions why they would not adjust at all; we refer to these as non-adjustment narratives.
The format avoids priming with pre-set categories. We then code answers into six narratives.
Two overarching narratives emerge: First, about 37 percent of firms describe a pecking order
logic (Myers, 1984): they prefer internal funds and have no financing needs given su"cient
internal funds. Second, about 39 percent of firms report that they are not at the margin
to change investment. This reflects either a low marginal return to capital (“overhang of
capital”), consistent with being above the optimal capital stock, or a high marginal return to
capital (“interest rate not decisive”), where investment is driven by capacity or technological
requirements rather than financing costs. The latter do not invest up to the optimum because,
operating at capacity, they face steep adjustment costs (e.g., managerial constraints). We
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validate the identified channels by correlating narratives with survey measures: “pecking-order
firms” have higher equity and cash-to-assets; “overhang of capital firms” show higher shares
of replacement investment and more certain business models; “interest rate not decisive firms”
report better business situations and higher capacity utilization.

One reason for interest rate insensitivity is sticky, conservative decision rules. Prior work
finds that firms adjust required returns (“hurdle rates”) only infrequently (Gormsen and
Huber, 2025; Graham, 2022). To link investment adjustment to hurdle rate changes, we field
a follow-up vignette one month after the core vignette that asks firms whether they would
adjust their hurdle rate under the same loan rate scenarios. In theory, lower loan rates reduce
the weighted average cost of capital against which projects are evaluated. Consistent with
stickiness, only 17 percent of firms adjust their hurdle rate after a 0.5 pp loan rate cut, rising
to 36 percent after a 4 pp cut. Firms that adjust their hurdle rate are 27 pp more likely to
also revise their investment plans.

We further analyze heterogeneity in investment adjustment along the extensive and
intensive margins using additional survey measures and external data. Self-reported financially
constrained firms are about 25 pp more likely to adjust investment, with little di!erence on
the intensive margin. Firms that recently negotiated loans are 16 pp more likely to adjust,
consistent with fixed costs of initiating or renegotiating debt. Firms in industries with more
durable assets, i.e., lower depreciation, are also significantly more likely to adjust. This
pattern is consistent with temporary rate declines reducing the user cost over a longer horizon
and thereby strengthening investment incentives. Conditional on adjustment, responsiveness
is stronger along several dimensions consistent with larger gaps between current and target
capital: the intensive margin response is larger for firms with higher expected trend growth,
those anticipating capacity constraints, and those facing labor shortages.

We use two approaches to assess the importance of the identified interest rate sensitivity
in a natural application: firm-level dynamics after monetary policy changes. First, in a later
survey wave, we ask firms, in an open-text question, what discussions and considerations
typically arise for their investment planning when the ECB changes its key rate. As with the
non-adjustment narratives, we code answers into categories and refer to them as monetary
policy narratives. Strikingly, more than half of the firms do not discuss the implications
of monetary policy changes for their investment plans at all. A quarter refers to concrete
transmission channels, with one dominating: 83 percent cite the direct interest rate channel
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via external financing, underscoring the crucial role of the mechanism we consider in our
vignette for aggregate dynamics. 12 percent mention changes in demand due to interest rate
changes, and 11 percent refer to general-equilibrium e!ects—both of which are especially
common among firms with high business cycle attachment, consistent with models of rational
inattention. The variety of channels mentioned by the managers highlights the importance of
focusing on a specific, well-defined channel in our vignette design to avoid mixing direct and
general-equilibrium considerations.

Second, we exploit the survey’s panel dimension and examine whether one-time vignette
responses to borrowing cost changes predict dynamics after monetary policy shocks. Specifi-
cally, we analyze output dynamics—using a regular survey question applied in many settings
(e.g., Bachmann et al., 2013b)—for manufacturing firms following high-frequency identified
monetary policy shocks over the past 23 years. We find that firms that do not adjust
investment in the vignette also exhibit lower output responses after monetary policy shocks,
a relationship robust to many potential confounders. This underscores the importance of
firms’ investment sensitivity to interest rates for the monetary transmission mechanism.

We now situate our paper in the literature. In the next section, we outline the experimental
design, context, and data. Section 3 reports vignette results, non-adjustment narratives,
hurdle rates, and heterogeneity. Section 4 analyzes managers’ monetary policy narratives
and links vignette responses to post-shock macro dynamics. Finally, we conclude.

Related Literature. This paper contributes to four strands. First, it relates to work on how
firms’ cost of capital a!ects investment. Early studies typically struggled to detect significant
cost-of-capital e!ects (e.g., as surveyed by Chirinko, 1993), likely reflecting identification
challenges. To address these challenges, later work exploits natural experiments in tax
policy that shift components of the user cost of capital—tax rates, depreciation schedules, or
capital-goods prices (e.g., Chirinko et al., 1999; Cummins et al., 1994, 1996; Hartley et al.,
2025; Link et al., 2024; Ohrn, 2018; Zwick and Mahon, 2017). These designs yield larger
user-cost e!ects, although what they imply for the interest rate elasticity remains unclear.1

More directly, Wroblewski (2025) exploits heterogeneity in capital durability to estimate
the sensitivity of capital to interest rates and finds a semi-elasticity of 4. Bartscher et al.
(2026) exploit firms’ misperceptions about the ECB policy rate. In a randomized information

1For example, Schaller (2006) estimates a large long-run user-cost elasticity using cointegration. However,
when decomposing the user cost, the interest rate elasticity is close to zero.
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intervention, they lower firms’ interest rate expectations and reduce uncertainty by roughly
16 basis points and 6 percent, respectively. Among small firms, the intervention raises fixed
assets by around 12 percent. Sharpe and Suarez (2021) use a qualitative survey question
among 550 U.S. firms to study the short-run extensive-margin response to borrowing rate
changes in a low-interest-rate environment. They find very low sensitivity, with firms often
citing high cash holdings as the main reason.

We provide direct quantitative evidence on firms’ investment sensitivity to borrowing
costs and its mapping to monetary policy using a causal survey experiment embedded in a
high-quality panel survey of more than 3,000 firms. We decompose the response into extensive
and intensive margins over the short and medium run, distinguishing on the extensive margin
between firms with and without existing investment plans. Combining these estimates with
rich open-ended evidence on loan-rate insensitivity, direct measures of financial constraints,
proxies for gaps to the target capital stock, and monetary policy narratives allows us to
provide a comprehensive account of firms’ investment sensitivity to borrowing costs. Related
work highlights managerial practices that may dampen the sensitivity, such as high and sticky
hurdle rates (Gormsen and Huber, 2024, 2025; Graham, 2022; Graham and Harvey, 2001;
Jagannathan et al., 2016). We directly observe hurdle-rate adjustments, which help explain
firms’ low extensive-margin response even among those with existing investment plans.

Second, our findings speak to the investment channel of monetary policy. Aggregate
investment responses to policy shocks are sizable and persistent (e.g., Christiano et al.,
2005). We complement this literature by causally identifying the direct e!ect of interest
rate changes on investment, decomposing it into extensive and intensive margins at the firm
level, and showing that this direct channel is a first-order component of firms’ responses
to monetary policy. Our open-ended and quantitative survey questions also enable a rich
analysis of heterogeneity along dimensions highlighted in recent work and beyond: default
risk (Ottonello and Winberry, 2020); financial frictions related to firms’ life-cycle and size
(Chava and Hsu, 2020; Cloyne et al., 2023; Durante et al., 2022; Gertler and Gilchrist, 1994;
González et al., 2024); firm age (Gnewuch and Zhang, 2025; Krusell et al., 2025); and firms’
financing structure, including liability structure (Gürkaynak et al., 2022; Jungherr et al.,
2024) and balance sheet liquidity (Jeenas, 2023). Similar to our work, Drechsel et al. (2026)
provide a comprehensive analysis of heterogeneity in firms’ responses to monetary policy.
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Third, our methodology relates to survey work that elicits otherwise hard-to-identify
parameters using hypothetical scenarios (e.g., Ameriks et al., 2020; Armantier et al., 2022;
Christelis et al., 2025, 2019, 2021; Colarieti et al., 2025; Fuster et al., 2021; Gorodnichenko
et al., 2025; Jappelli and Pistaferri, 2014). Hypothetical vignettes have been recently used
in firm surveys to study responses to uncertainty shocks (Dibiasi et al., 2025), oil price
shocks (Drechsel et al., 2022), and price pass-through (Gödl-Hanisch and Menkho!, 2025).
Elfsbacka-Schmöller et al. (2025) and Abberger et al. (2025) document firms’ assessment of
the overall impact of monetary policy on investment, including innovation investment; we
instead unpack the underlying mechanism by isolating the direct borrowing-cost channel and
linking it explicitly to monetary policy. Similar to Colarieti et al. (2025) in a di!erent context,
we not only elicit the parameter of interest but also use open-ended questions to assess the
rationales behind firms’ decisions. This connects us to a growing literature using open-ended
questions to understand agents’ beliefs and choices (see Haaland et al., 2025, for a survey).2

More generally, our approach of surveying top managers to uncover firms’ decision-making
is closely related to the extensive literature based on the Duke CFO Survey (e.g., Graham,
2022) and to work directly eliciting financial constraints (e.g., Campello et al., 2010).

Fourth, we contribute to the ongoing debate on how lumpy micro-level investment maps
into aggregate dynamics (e.g., Bachmann et al., 2013a; Caballero and Engel, 1999; Khan
and Thomas, 2008; Winberry, 2021). Koby and Wolf (2020) show that aggregation depends
crucially on the partial equilibrium interest rate elasticity of investment: general equilibrium
price e!ects smooth the dependence of aggregate dynamics on the cross-sectional capital
distribution only if investment is su"ciently price elastic. Our estimated semi-elasticity of 7
percent falls within the range derived by Koby and Wolf (2020) and assumed by Winberry
(2021), supporting the view that empirically plausible investment elasticities are too small
to generate substantial general equilibrium smoothing. We complement these aggregate
implications by providing direct firm-level evidence on the adjustment frictions underlying
lumpy investment.

2Earnings call transcripts and related documents provide a complementary lens on managers’ narratives,
covering risks and exposures (e.g., Hassan et al., 2019), perceived cost of capital (Gormsen and Huber, 2024,
2025), and investment plans (Selgrad and Siani, 2025).
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2 Experimental design, data, and institutional context

In this section, we lay out our experimental design and the datasets we use, and we summarize
the monetary and credit environment at the time of fieldwork.

2.1 Survey experiment: vignette design and elicitation

We design hypothetical vignettes to estimate the causal e!ect of changes in loan rates
on investment. The vignette isolates a partial-equilibrium response by shifting only the
cost of external finance while holding other credit terms, firm-specific factors, and macro
conditions, including higher moments, fixed. The use of hypothetical scenarios in household
and firm surveys to study mechanisms that are otherwise di"cult to identify has seen
wider adoption; see Haaland et al. (2023) and Stantcheva (2023). Two objectives guide our
design. First, the vignette should identify a partial-equilibrium investment response that
maps directly to macroeconomic models. Exposing firms to a general change in interest
rates would confound the interpretation with general-equilibrium forces that respondents
may omit, weakening the mapping to theory. Second, the scenarios should be intuitive and
empirically plausible—reflecting situations firms have encountered in the past—to mitigate
any gap between hypothetical responses and actual decision-making. If scenarios are familiar,
hypotheticals closely match quasi-experimental or experimental results (Colarieti et al., 2025;
Kumar et al., 2023). We include our main vignette in a survey among German firms in
December 2023, see the next subsection for more details.

Specifically, we ask firms to consider a change in loan rates. The vignette is designed
to isolate the partial-equilibrium investment response by shifting only the cost of external
finance. We explicitly state that competitors face the same change in loan rates to avoid
strategic competition e!ects, while all other determinants of investment remain unchanged.3

From a modeling perspective, the hypothetical scenarios can be viewed as an innovation in
the financial sector that reduces the external-finance premium. From a practical perspective,
firms are likely familiar with similar situations—for instance, when comparing lending
o!ers across banks (Amiti et al., 2026) or accessing subsidized credit programs that reduce

3In principle, an interest rate change concentrated in one industry could alter relative prices in general
equilibrium. However, most firms face only a handful of direct competitors (median = 10) and therefore are
unlikely, for example, to influence relative labor costs; moreover, most identifying variation is within-industry
(see Section 4).
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interest payments or loan rates. Before presenting the vignette, we elicit whether firms have
investment plans for the next two years. This allows us to tailor the response format and
study heterogeneity by firms’ initial investment-plan status. The vignette scenario is as
follows:

For the following questions, please imagine that the financing conditions improve for

you and your competitors. For the next 2 years, loan interest rates for all maturities are

X percentage points lower than currently expected. Assume that nothing else changes

in terms of credit conditions, firm-specific or macroeconomic conditions.

[If investments were planned in 2024/2025 ]
To what extent would you adjust the amount of the planned total investments for 2024

and 2025 as a result (in %)? (Rough estimate is su!cient) 2024: / 2025:

[If investments were not planned ]
In this case, would you plan investments for [2024/2025]? Yes / No / I don’t know

We elicit investment responses as percentage revisions relative to current plans, which
provides a natural scale for managers.4 This quantitative elicitation directly yields a firm-level
semi-elasticity of investment with respect to loan rates, which can be decomposed into
extensive and intensive margins. In addition, for firms without investment plans, we record
the extensive-margin response, i.e., whether they would start investing. To capture both
short- and medium-run sensitivities, responses are collected for one and two years ahead. We
maintain a scenario that is intuitive for firms by assuming a uniform reduction in loan rates
across all maturities. Since the change is specified relative to the firm’s current expected loan
rates, it represents a parallel shift in the firm’s expected borrowing-rate schedule and does
not take a stand on the extent or source of pass-through.

The investment response may not scale linearly with the size of the loan-rate change. We
therefore explore potential non-linearities by varying the magnitude of the reduction: each
firm is presented with only one vignette, and the loan-rate cut is randomized across four
groups (0.5 / 1.0 / 3.0 / 4.0 pp). Randomization is stratified at the sector level (services,
manufacturing, retail/wholesale, and construction) to ensure balanced coverage across sectors.

4In our survey, investment is usually defined as expenditure on structures, equipment, software, databases,
and R&D.
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The between-firm setup reduces respondent burden—improving response quality and reducing
experimenter-demand concerns. We focus on reductions in loan rates, as this was the relevant
and realistic scenario at the time; accordingly, estimates should be interpreted as local to
more favorable borrowing conditions.5

The randomized variation in the size of the loan rate cuts creates exogenous di!erences
in treatment intensity. First, it provides a simple monotonicity check: if borrowing costs
matter, firms should, on average, revise investment more after a 4 pp cut than after a 1 pp
cut. Second, it allows us to test whether the response scales proportionally with the rate
change (i.e., whether the implied semi-elasticity is constant) or instead exhibits nonlinearities.
In particular, steeply convex adjustment costs imply that large changes in investment or the
capital stock are disproportionately costly, so marginal responses can di!er across shock sizes.
Likewise, if investment is lumpy—because firms either undertake or do not undertake discrete
projects—treatment e!ects depend on how many firms are close to initiating an additional
project, which can generate strong threshold e!ects. Our design therefore permits a causal
test for such nonlinearities.

Subsequently, for firms that report no adjustment of investment plans in response to the
loan rate change, we elicit an open-ended explanation for non-adjustment. The free-text
format avoids priming respondents with pre-specified categories (see Haaland et al., 2025)
and provides rich insight into managers’ subjective models. We then classify the narratives
into economic mechanisms using a coding scheme described in the next section.

Motivated by Graham (2022) and Gormsen and Huber (2025), one potential driver of
non-adjustment after loan rate changes is that firms’ hurdle rates—the required rate of return
for new investment projects—are sticky. To test this mechanism, we present the same vignette
as before, but instead of eliciting changes in investment plans, we ask: “Would you lower

your hurdle rate in this scenario?” To introduce the concept and allow for heterogeneity by
level, we first elicit each firm’s current hurdle rate prior to the vignette; see Appendix I.E for
the exact wording.

5In Appendix I.C, we compare the vignette results to firms’ investment adjustment during the ECB’s
2022-2023 hiking cycle and find a strong correlation, suggesting broadly symmetric responses to interest rate
hikes and cuts.
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2.2 ifo Business Survey and financing environment

We embed our survey experiment in the ifo Business Survey (IBS), one of the oldest and
largest firm surveys (Born et al., 2023) that is increasingly used to study firm behavior (see,
e.g., Bachmann et al., 2019; Born et al., 2024; Link et al., 2025, 2023; Menkho!, 2025). The
IBS is a monthly survey launched in 1949 that covers around 6,500 German firms across
four sectors: manufacturing, construction, retail/wholesale, and services. The high quality
of the survey is reflected in firms’ macroeconomic point forecasts that are closely aligned
to those of professional forecasters (Link et al., 2023) and their unconditionally unbiased
forecast errors of own variables (Born et al., 2023). The questionnaire includes questions
on firm characteristics, the state of business, and expectations. This richness of firm-level
measures allows us to assess heterogeneity in the responses to our experiment, and the long
panel dimension enables us to link experimental responses to firms’ historical reaction to past
monetary policy shocks. For a subset of firms, we also match Orbis financial statement data
to the survey.

Our main hypothetical vignette was added to the online module of the December 2023
wave of the IBS.6 At the time of the vignette, the ECB’s main refinancing rate stood at 4.50
percent and had been unchanged since September 2023. For non-financial corporations, euro-
area bank data indicate borrowing costs of around 5.2 percent in December 2023 (European
Central Bank, 2024). Interest rates were expected to remain elevated over the course of 2024
and 2025 (European Central Bank, 2023).

The vignette design, together with the high-interest-rate environment, enables us to study
investment responses to interest rate changes of up to 4 pp (400 basis points, bps). Variation
of this magnitude is di"cult to obtain from time-series evidence based on high-frequency-
identified monetary policy shocks, which are typically smaller than 30 bps. As emphasized
by Ramey (2016), central banks have become more systematic, making large exogenous
monetary policy shocks increasingly rare. Moreover, aggregating high-frequency-identified
shocks to study lower-frequency outcomes such as investment may introduce additional
identification challenges; see De Fraisse et al. (2026). This does not imply that economically
relevant interest rate changes are generally small. While policy rates typically move in 25
or 50 bps steps, cumulative changes over a tightening or easing cycle can be large—for

6While there is still the option to answer the survey on paper, the online module is used by the vast
majority of firms. In the December 2023 wave, 85 percent of all respondents.
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example, policy rates rose by 4.5 pp over 2022–2023. Reassuringly, although participants
could comment on the vignettes, none expressed concerns about either the magnitude of the
interest rate changes or the plausibility of the scenarios. More broadly, our vignette identifies
an investment semi-elasticity with respect to borrowing costs, rather than a response specific
to monetary policy. Because borrowing costs are a component of the user cost of capital,
this semi-elasticity is relevant in several contexts, including tax policy analyses and broader
macroeconomic debates about weak investment despite the secular decline in interest rates.

German firms typically have fixed-rate loans; e.g., Core et al. (2024) document that more
than 70 percent of the total corporate loan volume is at fixed rates. Additionally, firms rely
primarily on banks rather than bond markets (Deutsche Bundesbank, 2024). Hence, loan
rates for newly issued loans are the relevant marginal price of external finance for most firms.

In total, 3,295 firms answered our survey questions (Manufacturing: 1,094; Services: 986;
Retail/Wholesale: 817; Construction: 398), yielding around 800 respondents per treatment
arm.7 Table 1 provides summary statistics for our sample. The median firm has 38 employees,
was founded 45 years ago, and invested AC 200,000 in 2023 (Panel A). The subsample of firms
that initially planned investments for 2024 and 2025 is somewhat larger, with a median of
72 employees and AC500,000 of investment (Panel B). Appendix Figure A.1 shows that the
assigned size of the loan rate cut across treatment groups is not predictable from observable
firm characteristics. In more detail, Appendix Table I.A.1 provides summary statistics by
treatment group and investment plan status and confirms successful random assignment.

Two factors are crucial for the external validity of our results. First, the questions should
be answered by individuals responsible for investment decisions. Reassuringly, in more than
85 percent of the firms, the IBS is completed by C-level executives or firm owners (Hennrich
et al., 2023), increasing the likelihood that responses reflect actual decision-making.8

Second, to draw meaningful conclusions about aggregate e!ects, responses should come
from a sample that is representative of the firm population. Appendix Table I.A.2 shows
that the industry and size distribution of our sample closely matches that of German firms.
Relative to unweighted firm counts, we somewhat oversample manufacturing and medium-

7The four industry-specific surveys are harmonized according to Link (2020).
8While this survey does not elicit quantitative investment plans, the ifo Investment Test—a companion

survey—shows that firms’ quantitative plans have very strong predictive power for realized investment. On
average, firms invest as much as they plan, suggesting that respondents have a good sense of their firms’
investment volumes.
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Table 1: Summary statistics

Mean Std. Dev. P10 P25 Median P75 P90 N

Panel A: Full sample

Employees 196 1013 6 15 38 107 300 3294
Firm age 61 49 20 28 45 85 121 1841
Equity ratio (%) 51 30 12 25 48 75 100 2191
Cash ratio (%) 21 20 2 8 15 30 50 1012
Investment 2023 (TEUR) 170268 6842026 8 40 200 1000 4000 2410
Revenues 2023 (TEUR) 362942 8962703 700 2470 7054 26184 88000 2558
Investment/Revenues 2023 (%) 6 12 0 1 3 6 12 2071

Panel B: Firms that planned investments in 2024 and 2025

Employees 322 1384 13 30 72 187 501 1676
Firm age 65 49 21 31 52 93 123 958
Equity ratio (%) 50 28 15 28 48 71 92 1200
Cash ratio (%) 20 20 2 8 15 29 50 576
Investment 2023 (TEUR) 316795 9340206 40 120 500 2000 6856 1293
Revenues 2023 (TEUR) 655982 12293097 1700 5000 14000 50000 149500 1358
Investment/Revenues 2023 (%) 7 13 1 2 4 7 13 1131

Notes: Panel A: Summary statistics of relevant firm characteristics for all firms answering the vignette question. Panel B:
Summary statistics for all firms answering the vignette question and having planned investments for 2024 and 2025. The number
of observations varies, as not all characteristics are elicited in the same wave. Firm age: year since founding, elicited in 2018.
Equity Ratio: as of end-2023, elicited in 2024. Cash-to-total assets: as of March 2020. Investment and Revenues in 2023:
nominal, elicited in 2024. See Appendix I.E for the wording of the corresponding survey questions.

sized firms; however, when weighting the German firm population by employees or gross value
added, these segments account for a disproportionately large share of economic activity.9

The macroeconomic relevance of the sample is further underscored by the forecasting power
of indicators constructed from the IBS—most prominently the ifo Business Climate—for the
German economy (Lehmann, 2023) and by their influence on global asset prices (Kerssenfischer
and Schmeling, 2024).

3 Empirical results

We begin by using the hypothetical vignettes to estimate the partial-equilibrium semi-elasticity
of investment with respect to loan rate changes and decompose the response into extensive

9For further evidence on the representativeness of the regular IBS sample by firm size, industry, and
region, see Hiersemenzel et al. (2022).
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and intensive margins. We then analyze managers’ non-adjustment narratives. Next, we
turn to hurdle rates—eliciting levels and adjustments in a follow-up vignette with the same
design—as a potential mechanism behind non-adjustment. Finally, we examine cross-sectional
heterogeneity in the vignette-based sensitivities, drawing on survey and external measures of
financial conditions and proxies on the gap between the current and target capital stock.

3.1 Results from hypothetical vignettes

We now present results from the hypothetical vignettes introduced in Section 2.1.

3.1.1 Baseline responses

Figure 1 summarizes the main patterns. The horizontal axis reports the randomized loan-rate
cuts (0.5, 1.0, 3.0, 4.0 pp). In Panel (a), the vertical axis shows the average revision in
planned investment for 2024 (blue circles) and 2025 (blue triangles) among firms that, prior to
the vignette, planned to invest in both years. Bars denote 95 percent confidence intervals.10

A one-percentage-point decrease in the loan rate raises planned investment by about 6
percent in the following year and by a further 7 percent in the year after. The response
is very similar for a half-percentage-point cut. Larger reductions of 3–4 pp induce average
upward revisions of 12–15 percent. Hence, although treatment intensity is randomized across

firms and each firm is confronted with only one rate cut, larger cuts generate significantly
stronger investment responses than small cuts. If we estimate a linear relationship using OLS,
exploiting only the variation in cut size across the four treatment groups, a one percentage
point higher treatment intensity (i.e., a larger rate cut) raises investment by 2.2 percent.
However, the relationship is clearly concave: investment responds less than proportionally to
larger cuts. Overall, the average semi-elasticity across the two years amounts to 7 percent.

Panel (b) reports the distribution of intensive-margin responses, pooling 2024 and 2025
and restricting the sample to firms that revise their investment plans following the decline in
loan rates.11 Among these firms, the average adjustment is about 18–23 percent for small
cuts (0.5–1 pp) and 27–30 percent for large cuts (3–4 pp). Hence, conditional on adjustment,
responses are large across all four treatment groups. The 75th percentile is 25 percent for

10Appendix Table I.A.3 reports the corresponding estimates across quantiles, pooled over the two years.
11Appendix Figure I.A.1 shows that the average intensive margin response is very similar in 2024 and

2025.
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Figure 1: Semi-elasticity of investment with respect to loan rate changes
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(d) Firms that did not plan to invest
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Notes: Panel (a): average investment adjustment in percent following hypothetical change in loan rate, bars represent 95 percent
confidence intervals; Panel (b): distribution of adjustments conditional on adjusting, visualized as box plots (boxes represent the
interquartile range, and arrows span the 10th to 90th percentiles). Investment adjustment winsorized at 100 percent; sample
in Panels (a) and (b) restricted to firms that initially planned to invest in 2024 and 2025. Panel (a) also includes the average
aggregate investment response in the first year after a monetary policy shock (green dot with shaded 90 percent confidence
interval); response scaled to 1 pp reduction in firms’ cost of external financing. See the text for details about construction.
Bottom row focuses on extensive margin. Panel (c): firms that initially planned to invest in 2024 and 2025; Panel (d): firms that
did not plan to invest in respective year. Bars represent the 95 percent confidence intervals.

15



small cuts and 30–38 percent for large cuts, while the 90th percentile reaches 50 percent.
Despite the generally large intensive margin response, there is substantial heterogeneity across
firms, which we examine below.

Turning to the extensive margin, Panel (c) shows that only about 35 percent of firms that
had planned to invest in both 2024 and 2025 revise their plans after a one-percentage-point
cut in the lending rate. That is, the median firm reports no adjustment, even though the
elicitation—by explicitly prompting firms with existing plans to quantify a revision—would,
if anything, tend to tilt reported adjustment upward.

When we now also consider firms with no initial investment plans, they are even less
likely to respond—only about 10 percent adjust after the same cut, as shown in Panel (d).
This pattern points to sizable fixed capital adjustment costs. Further evidence is provided in
Appendix Table I.A.5: relative to firms that planned to invest in both 2024 and 2025, firms
that planned to invest in 2025 but not in 2024 are almost 30 pp more likely to revise their
2025 plans. In other words, it takes time to adjust.

While there is no intensive margin response among firms with no initial investment
plans, we can impute it to obtain an overall estimate that accounts for the extensive margin
di!erence. We report the aggregate adjustment for the full sample in Appendix Figure A.4.
Panel (a) presents the extensive-margin response, including firms that planned investment
in both years, in only one year, or in neither year. Regarding imputation, our baseline
approach assumes that, conditional on facing the same interest rate cut, non-planners adjust
investment by the same magnitude as firms with investment plans. The resulting aggregate
semi-elasticities are reported in Panel (b). Overall, this yields a very similar, but slightly
lower average semi-elasticity of about 6 percent. The semi-elasticity remains robust when
accounting for selection into planning investment.12

Most of the heterogeneity across firms arises within industries. A simple variance decom-
position, presented in Appendix Table I.A.12, shows that four-digit industry fixed e!ects

12Table 1 shows that non-planners di!er from planners primarily in terms of size. In addition, Appendix
Table I.A.4 indicates that planners have significantly more positive business expectations. To account for
this heterogeneity, we also impute the intensive-margin adjustment for non-planners using averages within
cells defined by firm size and business expectations. Specifically, we form four groups: (i) small firms and (ii)
medium-sized or large firms, each further split by whether they expect (a) an improvement or no change in
the business situation or (b) a worsening. This group-specific imputation does not significantly change the
aggregate e!ect, as shown in Panel (b) in light blue.
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account for less than 20 percent of the variation. We therefore later focus mainly on firm-level
heterogeneity.

We nevertheless examine an industry-level feature that may be of first-order importance
for how investment responds to borrowing cost changes: the durability of capital goods. Our
large survey allows us to exploit cross-industry variation along this dimension.13 In industries
with more durable assets (i.e., lower depreciation rates), a temporary loan-rate decline across
the yield curve lowers the user cost over a longer horizon, strengthening investment incentives.

Consistent with this mechanism, industries with lower depreciation rates exhibit signifi-
cantly larger average investment adjustments than industries with higher depreciation rates.
Figure 2 plots average depreciation rates at the 2-digit NACE level—constructed from EU
KLEMS capital-stock and investment data—against average investment adjustment in the
hypothetical vignettes. The relationship is statistically significant and accounts for about 15
percent of the cross-industry variation. For example, firms in information & communication

and in publishing, video & recording—industries with relatively short-lived assets, such as
computers, software, other electronic equipment—show small average investment adjustments
of around 5 percent. By contrast, firms in real estate and accommodation & food—industries
with a relatively high share of long-lived assets, mainly buildings—exhibit average adjustments
exceeding 15 percent.14 The relationship remains robust when controlling for firm size and
the share of external financing; see Appendix Table I.A.13.

3.1.2 Benchmarking against monetary policy shocks

It is useful to benchmark the vignette-based responses against aggregate investment dynamics
following monetary policy shocks. This exercise is only a back-of-the-envelope calculation
and should not be interpreted as a formal decomposition. On average, the partial-equilibrium
semi-elasticity of investment with respect to the lending rate is 6–7 percent across the di!erent
cuts. To gauge the quantitative importance of this channel, we relate this estimate to the

13The cross-industry lens also permits an accounting exercise on environmental exposure. We find that
the direct investment e!ect of loan rate declines is orthogonal to firms’ environmental footprint, in contrast
to the ECB’s unconventional policies, which are tilted toward high-emission sectors (Papoutsi et al., 2022).
Results are available upon request.

14Outliers such as storage and water supply may reflect very long planning horizons that dampen short-run
responses despite high asset durability. By contrast, car dealers may be able to adjust planned upgrades,
such as showrooms, more swiftly when loan rate conditions improve.
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Figure 2: Vignette response and depreciation rate at industry level
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winsorized at 100 percent. The sample is restricted to firms that planned to invest in 2024 & 2025. The dashed line shows an
unweighted linear fit.

aggregate corporate investment response to identified monetary policy shocks, which also
reflects indirect and general-equilibrium e!ects.

To this end, we use the high-frequency shocks identified in Jaroci#ski and Karadi (2020)
and estimate local projections (Jordà, 2005) at a quarterly frequency from 1999 to 2019. The
full impulse response is shown in Appendix Figure A.2, Panel (a). Following a one-percentage-
point cut in the policy rate, corporate investment increases by about 19 percent in the first
year, peaking at roughly 27 percent.15

To make this response comparable to the vignette-based semi-elasticity, we rescale it such
that the implied change corresponds to a one-percentage-point reduction in firms’ cost of

15The estimated investment response is consistent with the response of aggregate corporate goods production
in Germany. The average e!ect in the first year is 13 percent; see Appendix Figure A.2, Panel (b). Appendix
Table I.A.6 provides an overview of estimates from the literature for the investment response one year after a
one-percentage-point cut in the policy rate, which range from 13 to 30 percent.
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external financing over the first year.16 This results in a scaled e!ect of about 15 percent,
shown by the green dot in Figure 1, Panel (a).

Thus, the partial equilibrium response to a cut in the lending rate is roughly half the size
of the total e!ect of monetary policy on investment. The wide confidence intervals around the
aggregate response underscore the statistical uncertainty inherent in time-series identification,
especially when compared to the sharper estimates from our partial-equilibrium, survey-based
approach. In Section 4, we analyze the link from the vignette to monetary policy in detail.

3.1.3 Comparison to prior estimates

Sharpe and Suarez (2021) use a survey of 550 U.S. firms to elicit the extensive-margin
investment response to changes in borrowing costs in the short run. Specifically, they ask
about the change in borrowing costs required to “initiate, accelerate, or increase investment
projects in the next year” (Sharpe and Suarez, 2021, p. 7). They likewise find low sensitivity,
even more muted than in our setting: 68 percent (37 percent) of firms report that they would
not react to a fall (rise) in borrowing costs. One possible explanation is that their survey
was fielded in September 2012, when the federal funds rate stood at 0.14 percent and policy
rates were constrained by the zero lower bound. Moreover, investment remained subdued
in the aftermath of the Great Recession, suggesting that fewer firms may have had active
investment plans. Our design shows that the presence of such plans strongly increases firms’
responsiveness to interest rate changes. Finally, Sharpe and Suarez (2021) do not elicit the
size of firms’ investment adjustments. We show that, conditional on adjustment, responses
are large, yielding a sizable average investment response despite the low extensive margin,
both in the short and medium run.

To further benchmark the magnitude of our semi-elasticity, we can compare it to estimates
of the investment response to changes in the tax term of the user cost of capital, such as
those reviewed in Zwick and Mahon (2017). Under a range of parameterizations set out
in Appendix I.B, our interest rate semi-elasticity of 7 percent translates into a user cost

16Appendix Figure A.3 shows that a 1 pp monetary policy shock on impact translates into a 1.2 pp
change in corporate bond yields. These yields serve as a proxy for firms’ cost of external financing and are
highly correlated with loan rates (ω = 0.8). Note that while considering a parallel shift across maturities is a
simplification in the survey experiment, monetary policy shocks can also a!ect longer-term rates, not only
short-term rates. For example, Gertler and Karadi (2015) show that, although to a lesser extent, 5-year and
10-year yields also move following monetary policy shocks.
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elasticity of roughly 1.2–1.5. While this is only about one-fifth of the elasticity suggested
by Zwick and Mahon (2017), Curtis et al. (2021) show that user cost elasticities implied by
tax term estimates fall sharply once financial frictions are incorporated. Using the same
variation as Zwick and Mahon (2017) but allowing for frictions, they estimate a user cost
elasticity of 1.4—within the range of values implied by our vignette evidence. Beyond this
quantitative benchmark, our design allows us to decompose firm-level interest rate sensitivity
into extensive and intensive margins and to characterize systematically which firms respond
more strongly and why.

3.1.4 Structural interpretation of results

What kind of structural models are consistent with the investment responses observed in the
survey experiment? Three features stand out that we seek to interpret through a structural
lens: First, the extensive margin response is stronger among firms with pre-existing investment
plans. Second, the overall investment response is non-linear, i.e., concave, with respect to the
rate cut. Third, we observe a small extensive margin and a large intensive margin.

The weaker extensive-margin response among firms that initially report no planned
investment suggests an important role for fixed capital adjustment costs. According to this
interpretation, initiating investment requires paying a fixed cost, so many firms choose not
to adjust in response to changes in borrowing costs. Only firms close to the investment
profitability threshold are willing to pay the fixed cost and begin investing. This provides
direct, micro-level evidence that is consistent with lumpy investment models featuring fixed

capital adjustment costs, as emphasized, e.g., by Cooper and Haltiwanger (2006).
The average investment response is concave. A 1 pp cut raises investment by about

7%, while a 4 pp cut raises it by about 14% (rather than 28% under proportional scaling).
This pattern implies non-linearities in either marginal benefits or marginal costs. Assuming
the shift in marginal benefits is approximately proportional to the size of the change in
borrowing costs,17 the evidence is consistent with highly convex capital adjustment costs (e.g.,
Hamermesh and Pfann, 1996). A reduced-form representation that matches our estimates

17In a standard q-theory firm problem with net profits homogeneous of degree one, the marginal benefit of
investment is convex in the interest rate through discounting. However, with decreasing returns to capital,
a larger cut induces more investment and capital accumulation. This lowers future marginal products and
thereby dampens the increase in marginal benefits. We thank Peter Zorn for pointing this out.
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features adjustment costs that are roughly cubic in the deviation of investment from its initial
level (equivalently, marginal adjustment costs increase roughly quadratically).

Another potential explanation for the concave pattern is the lumpiness of investment.
Firms either undertake an additional project or maintain their plans because revising invest-
ment plans incurs a fixed cost.18 Thus, there are fixed capital adjustment costs and fixed

costs of adjusting investment plans. In this case, the non-linearity is primarily driven by the
extensive margin—whether firms adjust their investment plans at all. The change in the
fraction of adjusting firms between small and large rate cuts then provides information about
the distribution of returns on the next marginal project. In particular, it shows how many of
the “almost profitable” projects are close to the investment threshold.

Lumpiness can also directly explain the large intensive margin adjustments observed
across all rate cuts. The stark di!erence between the intensive margin and the overall e!ect
indicates that a sizable proportion of firms do not adjust their investment when borrowing
costs change. As explained above, through the lens of a model with lumpy investment, this
pattern is natural. When a new project becomes profitable, firms undertake a discrete jump
in investment, as seen in the data. The size of this intensive margin response also depends
on the gap between the firm’s current and target capital stock, which we examine empirically
in Section 3.5.

In a simple version of this model with constant project size, di!erences across rate cuts
would be driven entirely by the extensive margin. While the extensive margin is indeed
central, we also observe di!erences in the intensive margin. This points to heterogeneity in
project size or returns: larger or lower-return projects may become worthwhile only after
larger loan-rate cuts. At the same time, a small reduction may make a marginal project
profitable for many firms, whereas a larger reduction may trigger relatively few additional
projects—e.g., because convex capital adjustment costs make undertaking additional projects
increasingly costly. Taken together, these patterns provide direct evidence on several distinct
adjustment frictions. Beyond the fixed costs of initiating investment emphasized in standard

18A model with lumpy, multi-year projects can also explain our finding in Appendix Table I.A.5: investment
plans for 2025 are linked to those for 2024 through a single project. Consequently, adjusting plans for 2025 is
similarly costly and shows no di!erence on the extensive margin. This tight connection between the 2024
and 2025 plans is evident even among firms that initially planned to invest only in 2025. With more time to
adjust, these firms’ plans appear more flexible.
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models, our results point to fixed costs of revising existing plans, lumpy projects, and convex
costs of undertaking additional projects.

3.2 Narratives of non-adjustments

A central finding of the experiment is the small extensive margin: even when borrowing costs
fall, most firms leave investment plans unchanged. Having interpreted this pattern through
adjustment frictions in the previous subsection, we now use firms’ own words to shed light
on the sources of non-adjustment. To open up this black box, we asked firms with existing
investment plans to provide open-ended explanations for why they made no changes. Of the
non-adjusters, 77 percent o!ered a response. The average answer was 45 characters long, and
most contained substantive economic reasoning rather than vague statements.

Using a coding scheme, we classify these open-text responses into six narratives—some
containing multiple sub-narratives—and an “other” category (see Appendix Table A.1 for
the full codebook with examples). Almost all responses can be uniquely assigned to one
category, so we rule out multiple classifications. A research assistant (RA) and two authors
independently hand-coded the responses, resolving any discrepancies jointly.19 To validate the
identified channels, we correlate the narratives with firms’ quantitative survey characteristics.

Table 2 reports the narratives based on firms’ open-text responses; Appendix Table I.A.7
o!ers a more granular sub-narrative breakdown. Figure 3 then visualizes various quantitative
firm characteristics, showing averages with 95 percent confidence intervals across the di!erent
reasons for not adjusting investment after a change in interest rates. For comparison, the
orange markers plot the corresponding averages for firms that do adjust their investment
plans in the vignettes.

Three main narratives emerge. The first, cited by about 37 percent of firms, attributes
non-adjustment to su"cient internal funds. Within this group, roughly a quarter state that
they always rely on internal financing (“always internally financed”), while the remaining
three quarters report having enough funds at present (“no financing needs”). This narrative
is consistent with the pecking order theory (Myers, 1984), whereby firms prefer internal
to external financing and thus face no funding needs when cash bu!ers are high. Panels
(a) and (b) of Figure 3 confirm this interpretation: firms citing su"cient internal funds

19The same categories were independently assigned by the authors and the RA in 87 percent of the cases.
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Table 2: Narratives for not adjusting investment

Total By size of interest rate change

0.5 – 1 pp 3 – 4 pp Di!erence

N % N % N % pp SE

Su"cient internal funds 277 37 131 32 146 43 -11.63 3.54
Interest rate not decisive 166 22 93 22 73 22 0.81 3.04
Overhang of capital 129 17 72 17 57 17 0.49 2.76
High adjustment costs 92 12 71 17 21 6 10.90 2.27
Expectations 51 7 26 6 25 7 -1.13 1.86
Constraints 17 2 11 3 6 2 0.88 1.07
Other 21 3 11 3 10 3 -0.31 1.21

Total 753 100 415 100 338 100 – –

Notes: Distribution of the answers to the open-ended question across the hand-coded categories. Column 3–4: Firms that were
confronted with a 0.5 or 1 pp interest rate change in the vignette. Column 5–6: Firms that were confronted with a 3 or 4 pp
interest rate change in the vignette. Column 7-8: Di!erence between share of answers in 0.5–1 pp group and 3–4 pp group
with corresponding standard errors. The sample is restricted to firms that planned to invest in 2024 and 2025. See Appendix
Table I.A.7 for a more granular sub-narrative breakdown.

display significantly larger cash holdings and higher equity ratios than those that adjust
investment in the vignettes and those with other non-adjustment narratives. The di!erences
are quantitatively meaningful—cash-to-asset ratios are about 8 pp higher and equity ratios
about 18 pp higher. These findings are corroborated by financial statement data that we can
link to the survey for a subset of firms, allowing us to calculate averages over several years,
see Appendix Figure I.A.3. This pattern is consistent with Sharpe and Suarez (2021), who
document that U.S. firms in a low-interest-rate environment often cite high cash holdings
as a reason for not responding to borrowing rate changes. Given the well-documented rise
in corporate cash bu!ers in recent decades (Graham and Leary, 2018; Schnabel, 2024), this
mechanism suggests that higher liquidity may dampen firms’ sensitivity of investment to
interest rate changes.20

The second and third main narratives, reported by about 39 percent of firms, relate
to not being at the margin to adjust investment. Firms in the second group (22 percent
of firms, “interest rate not decisive”) argue that their investment decisions are driven by
capacity or technological requirements rather than borrowing costs. This implies that their

20While firms with larger cash bu!ers are less a!ected by borrowing costs, they may be more sensitive
to deposit rate changes. For example, Altavilla et al. (2022) find stronger investment responses to negative
deposit rates among highly liquid firms.
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Figure 3: Firm characteristics by non-adjustment narratives
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(c) Business expec. 2021–23 rel. to firm average
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(d) Capacity util. 2021–23 rel. to firm average
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(e) Focus on replacement investment 2021–23
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(f) R&D activity 2021 – 2023
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Notes: Average values of di!erent firm characteristics for classified non-adjustment narratives. Average values for group that
adjusts investment plans in the vignette are shown in orange. Panel (a): cash-to-asset ratio in March 2020. Panel (b): equity
ratio at the end of 2023. Panel (c): average business expectations (→1/0/1) 01/2021 – 12/2023 minus long-run firm-average.
Averages are calculated after absorbing month fixed e!ects to account for non-balancedness of the panel. Panel (d): average
capacity utilization in 01/2021–10/2023 minus long-run firm-average. Panel (e): share of firms focusing investment only on
replacement investment in 2021–2023. Panel (f): share of firms engaging in R&D activity in 2021–2023. See Appendix I.E for
wording of survey questions. Sample is restricted to firms that planned to invest in 2024 & 2025. Bars represent 95 percent
confidence intervals.
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investments usually generate a return that exceeds their cost of capital, allowing firms to
disregard interest rates in the decision-making process, as is explicitly mentioned by some of
the firms. Consistent with a high marginal return to capital, Panels (c) and (d) of Figure 3
show significantly higher business expectations and capacity utilization rates for this group.
That these firms do not increase their investment up to the optimum is likely due to frictions
such as limited managerial capacity for planning projects or the discrete nature of investment
projects. From a modeling perspective, this corresponds to firms facing steep convex, almost
vertical, capital adjustment costs.

The third narrative (17 percent, “overhang of capital”) reflects the opposite situation:
firms report a lack of additional profitable investment opportunities, implying a low marginal
return to capital. In line with being above their optimal capital stock, these firms are more
likely to focus solely on replacement investment and less likely to engage in R&D (Panels
(e) and (f)). They also report lower subjective uncertainty about their business outlook
(Panel (d) of Appendix Figure I.A.3). These patterns suggest a state-dependent sensitivity
of investment to interest rates. In the short run, non-convex capital adjustment costs can
cause overshooting of capital, reducing the responsiveness of investment to interest rates. In
the medium run, after several years of expansion, firms may have overaccumulated capital
and become less sensitive due to trading frictions (Ottonello, 2026). In the long run, lower
investment sensitivity is consistent with mature, less dynamic economies.

A further 12 percent of firms point to high adjustment costs of investment plans. Consistent
with fixed costs, this narrative is especially common when loan rate changes are small (0.5 or
1 pp). Another 7 percent highlight negative demand expectations or economic uncertainty as
non-adjustment reasons, while 2 percent mention constraints on other inputs, and 3 percent of
responses cannot be classified. Appendix Table I.A.8 shows that the distribution of narratives
is broadly stable across 2024 and 2025, indicating that—conditional on having investment
plans—the reasons for non-adjustment do not depend on the planning horizon.
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3.3 The role of hurdle rate sensitivity

In theory, firms should evaluate the expected return of investment projects against the cost
of capital, so changes in the cost of capital directly shift the investment margin. In practice,
hurdle rates (the required return of investment projects) often deviate from the cost of capital.
Firms typically require returns above their cost of capital, for example, due to managerial
constraints or unpriced idiosyncratic risk (Gormsen and Huber, 2025; Jagannathan et al.,
2016). Moreover, hurdle rates appear sticky: they do not adjust one-for-one with changes in
the cost of capital (Gormsen and Huber, 2025; Graham, 2022). As argued by Gormsen and
Huber (2025), the combination of elevated and sticky hurdle rates can reduce the investment
sensitivity to the cost of capital by up to an order of magnitude.

To understand the role of frictions at the level of firms’ hurdle rates, we implement another
survey module in the January 2024 wave of the IBS. We first elicit firms’ hurdle rates and,
after that, repeat our vignette experiment, this time asking whether firms would adjust their
hurdle rates when loan rates fall.

The average hurdle rate in our sample is 11 percent, closely matching the average predicted
for German firms by Gormsen and Huber (2025). At the same time, about two-thirds of firms
do not report a hurdle rate. Open-text comments of these firms suggest the use of alternative,
simpler investment rules, such as payback periods or return on investment. Column 1 of
Appendix Table I.A.9 shows that firms are more likely to report a hurdle rate when the
respondent has at least a college degree, when the firm is more investment-intensive (as
measured by the investment per revenue), and when the firm relies more on external finance.
These patterns are consistent with Graham and Harvey (2001), who document that investment
decision rules vary systematically with CEO characteristics and firm leverage.

Figure 4 shows that only about a quarter of the firms reporting a hurdle rate adjust it in
response to a decline in loan rates. The probability of adjustment increases with the size
of the rate cut, consistent with fixed costs in updating hurdle rates and with the stickiness
documented by Graham (2022) and Gormsen and Huber (2025). The initial level of the
hurdle rate does not predict adjustment of the hurdle rate. Further, Panel (a) of Figure I.A.2
shows that the level of the hurdle rate is unrelated to investment adjustment and similar
across all non-adjustment narratives. This also suggests that heterogeneous pass-through of
policy rate changes to spreads is orthogonal to the vignette responses.
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Figure 4: Semi-elasticity of hurdle rate: extensive margin by hurdle rate level
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Notes: Share of firms adjusting their hurdle rate in the vignette for firms with hurdle rate level ↑ p50 (blue dot) and firms with
hurdle rate level > p50 (orange triangle). The sample is restricted to firms that report a hurdle rate and firms with a hurdle rate
within p1/p99. Bars represent 95 percent confidence intervals.

Despite the level being orthogonal to investment behavior, hurdle-rate adjustment is
closely linked to investment adjustment in the vignette. Column 1 of Table 3 shows that
firms that revise their hurdle rate are about 27 pp more likely to also adjust investment.
Column 2 shows that this relationship is not driven by observable firm characteristics. Because
hurdle rates were elicited in a follow-up survey one month after the investment vignette, this
correlation also demonstrates consistency across survey waves. By contrast, conditional on
adjusting investment, the size of the adjustment is unrelated to whether the firm updates its
hurdle rate (Columns 3 and 4).

Even though investment and hurdle rate adjustments are strongly correlated, the relation-
ship is far from one-to-one. In fact, 37 percent of firms adjust only one margin while leaving
the other unchanged. About one quarter of these firms revise their hurdle rate but not their
investment. This can be rationalized by frictions that only impact the realization of invest-
ment projects but not the adjustment of the hurdle rate, such as a lack of profitable projects
or high capital adjustment costs. Panel (b) of Figure I.A.2 shows that the share of firms
adjusting the hurdle is significantly larger than zero across all investment-non-adjustment
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Table 3: Investment adjustment and hurdle rate adjustment

Extensive margin Intensive margin

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

Extensive margin HR adjustment 0.271→→→ 0.307→→→ 0.028 0.064
(0.038) (0.063) (0.034) (0.059)

Log employees 0.719 -0.684
(1.916) (1.272)

Share of externally financed investment 2024 0.174→ 0.013
(0.093) (0.039)

Investment/Revenues 2023 -13.283 1.932
(86.597) (91.923)

Constant 36.215→→→ 26.394→→ 24.497→→→ 22.894→→→
(2.629) (10.027) (1.362) (6.479)

Observations 578 313 250 128
R2 0.058 0.235 0.004 0.252
Industry FE → ↭ → ↭

Notes: This table shows OLS regression results of the extensive margin investment adjustment (0/100) and intensive margin
investment adjustment (0–100 percent) on the extensive margin hurdle rate adjustment (0/100). Sample is restricted to firms
that planned to invest in 2024 and 2025 and that report a hurdle rate within p1/p99. The sample in columns 2 and 4 excludes
construction firms because some variables are unavailable for this sector.. Standard errors clustered at the 2-digit industry level
in parentheses. Level of significance: * p < 0.10, ** p < 0.05, *** p < 0.01.

narratives, except for firms not adjusting because of su"cient internal funds.21 As these firms
reportedly do not consider loan financing, it is intuitive that more firms in this group keep
the hurdle rate unchanged.

The remaining three quarters adjust investment but not the hurdle rate. At first sight,
this is puzzling, since loan rates a!ect investment through the cost of capital and hence
the hurdle rate. One potential explanation is that, as Graham (2022) emphasizes, only a
minority of firms pursue all projects with expected return above their stated hurdle rate.
This implies that the e!ective bu!er on top of the cost of capital is even larger than the
hurdle rate itself, leaving scope for additional investment without revising the hurdle rate.
Consistent with this interpretation, Column 3 of Appendix Table I.A.9 shows that firms that
reduced investment in response to 2022–23 interest rate hikes are especially likely to adjust
investment without adjusting their hurdle rate, suggesting a form of catch-up investment.
Further, open-text comments of firms revising investment but not the hurdle rate indicate

21For the “Constraints” narrative, insignificance results from the very small sample size.
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particularly strong stickiness of their hurdle rates: “There needs to be a clear trend first [...]”,
“Group-wide target”, “We play it safe, as changes may not last”.

3.4 Heterogeneity in firms’ interest rate sensitivity of investment

We now examine how investment sensitivity to loan rate changes varies across firms.

3.4.1 Financial conditions

Motivated by managers’ frequent attribution of non-adjustment to high cash bu!ers, we
begin the heterogeneity analysis by examining the role of financial conditions. Prior work on
heterogeneity in firms’ interest rate sensitivity often relies on proxies for financing needs or
constraints and typically studies responses to monetary policy shocks (firm size, age, leverage,
cash-to-asset ratios, and liability structure; Chava and Hsu, 2020; Cloyne et al., 2023; Gertler
and Gilchrist, 1994; Gürkaynak et al., 2022; Jeenas, 2023; Ottonello and Winberry, 2020),
where direct borrowing-cost e!ects are di"cult to separate from general-equilibrium channels.
We instead use several direct survey measures of firms’ financial conditions—in the spirit of
Campello et al. (2010)—that capture distinct dimensions of financial frictions. Combined
with the partial-equilibrium design of the vignette, these measures allow us to study how
financial conditions shape both the extensive and intensive margins of firms’ investment
responses.

Table 4 reports regressions of the extensive-margin adjustment on these measures. The
corresponding regressions with the intensive-margin investment adjustment as the outcome
are shown in Appendix Table I.A.10. All specifications include controls for firm size and the
firms’ overall business conditions to limit omitted variables concerns. We proxy size with log
employment. Larger firms are significantly less likely to adjust investment when loan rates
decline: a doubling of employment is associated with a roughly 1.5 pp lower probability of
adjustment. This pattern is consistent with managerial/planning costs of investment rising
with firm size. Conditional on adjusting, larger firms also respond by a smaller amount: a
doubling of employment is associated with a roughly 1.2 pp smaller investment adjustment.
This finding is consistent with smaller firms being further away from their optimal capital
stock. Importantly, both relationships are robust to controlling for various measures of
financial constraints, which we discuss below. To condition on idiosyncratic conditions, we
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Table 4: Drivers of the extensive margin investment adjustment

Extensive margin adjustment (0/100)

(1) (2) (3) (4) (5) (6)

Equity ratio 2023 -0.172↓↓
(0.068)

Loan negotiations past 3 months 16.003↓↓↓ 12.832↓↓↓
(3.717) (4.127)

Loan negotiations past 3 months ↑ Bank acted restrictive 14.698↓↓
(6.664)

Financing conditions relevant for investment 2024 19.543↓↓↓
(6.312)

Financially constrained 2023 25.121↓↓↓
(5.808)

Share of externally financed investment 2024 (in %) 0.213↓↓↓ 0.176↓↓↓ 0.134↓↓↓ 0.135↓↓↓ 0.175↓↓↓ 0.182↓↓↓
(0.038) (0.050) (0.043) (0.043) (0.046) (0.039)

Log employees -2.091↓↓ -1.614 -2.077↓↓ -1.937↓ -1.291 -1.789↓
(0.950) (1.098) (0.961) (0.991) (1.040) (1.042)

Avg. business state past 2 years -5.208 -5.899 -3.037 -2.166 -4.233 -3.795
(3.329) (3.800) (3.338) (3.191) (3.696) (3.386)

Constant 44.944↓↓↓ 52.011↓↓↓ 41.636↓↓↓ 40.894↓↓↓ 38.487↓↓↓ 42.392↓↓↓
(4.429) (6.988) (4.726) (4.837) (5.172) (4.969)

Observations 1205 916 1142 1142 975 1182
R2 0.026 0.036 0.039 0.043 0.047 0.045

Notes: OLS regression results. Dependent variable is 0 for firms not adjusting investment in the vignettes and 100 for adjusting
firms. “Equity ratio 2023”: elicited in 2024. “Share of externally financed investment”: asked in November 2023. “Financing
conditions relevant”: asked in November 2023. “Loan negotiations” and “Bank acted restrictively”: asked in December 2023,
referring to the three prior months. “Financially constrained”: reporting constraints in 2023. “Log employees” is winsorized at
the 1 percent-level. “Avg. business state” is the average of the qualitative business state (-1/0/1) from 11/2021–11/2023 after
absorbing month fixed e!ects. See Appendix I.E for the wording of the corresponding questions. The sample is restricted to
firms that planned to invest in 2024 and 2025. It does not include construction firms because the variables are unavailable for
this sector. Standard errors clustered at the 2-digit industry level in parentheses. Level of significance: * p < 0.10, ** p < 0.05,
*** p < 0.01.

also control for the firm’s average business state over the past two years; we find little evidence
of state dependence along this dimension.

We expect the extent of external financing to be of first order for responses to borrowing-
cost changes. In Column 1, adjustment in the vignette is related to the firm’s expected share
of externally financed investment in 2024. Reassuringly, the probability of adjustment rises
strongly with this share; the intensive margin e!ect is positive as well. We therefore include
this variable in subsequent specifications as a baseline control for exposure to external finance.

Before we turn to our direct survey measure, we consider a standard measure for financial
constraints, namely firms’ equity ratio. We find that firms with lower equity ratios are
more responsive to interest rate changes, although the magnitude is rather weak: a 10 pp
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lower equity ratio increases the likelihood of adjusting investment by 1.7 pp, and there is no
di!erence at the intensive margin.

Next, we ask whether recent loan negotiations matter for responsiveness. In Column 3,
firms that conducted loan negotiations within the previous three months (21 percent of
firms) are 16 pp more likely to adjust. This indicates that recent or ongoing contact with
lenders is associated with greater responsiveness to loan-rate changes. The interaction in
Column 4—which captures whether managers report that the bank acted restrictively during
the negotiations—is significant, suggesting that firms facing tighter financing conditions are
particularly responsive.22 On the intensive margin, we find no di!erential e!ect, consistent
with fixed costs of initiating or renegotiating debt. These findings are therefore consistent
with models featuring fixed costs of debt issuance (Jeenas, 2023) and help explain the overall
weak extensive margin response.

Column 5 examines another key dimension of firms’ financial conditions that we elicit
directly from managers: whether financing conditions were important for their 2024 investment
plans. For firms reporting high importance (14 percent), the probability of adjustment is
about 19 pp higher, see Table 4. Conditional on adjusting, planned investment rises by an
additional 9 pp relative to firms that do not report financing as highly relevant, see Appendix
Table I.A.10. Thus, firms for which financing conditions are more binding exhibit substantially
stronger responses to interest rate changes along both the extensive and intensive margins.

In the last column, we study whether self-reported financing problems predict vignette
responses. Firms reporting financing problems at least once in 2023 (4 percent)—another
direct constraint measure—are 25 pp more likely to adjust, with no detectable di!erence at
the intensive margin.

Taken together, the results show that di!erent dimensions of firms’ financial conditions
shape the interest rate sensitivity of investment. The stronger response of financially con-
strained firms to lower rates on new loans is not theoretically automatic. If the constraint
takes the form of a fixed collateral limit, lower interest rates leave firms’ borrowing capacity
unchanged. A stronger response can arise, however, when the constraint is linked to repay-
ment capacity: lower rates reduce future debt-service obligations and allow firms to borrow
more under a given repayment requirement (Greenwald, 2019). The cross-sectional evidence
also has natural time-series implications: when a larger share of firms relies on external

22Only 4 percent of firms both negotiated credit and reported restrictive bank behavior.
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finance, has recently conducted loan negotiations, or faces financing constraints, interest rate
changes—for example, those induced by monetary policy—should have stronger e!ects on
investment.

3.5 Capital gaps and investment opportunities

In heterogeneous firm models with fixed adjustment costs, conditional on adjustment, the size
of the investment response depends on the gap between the current and target capital stock.
Additional survey questions allow us to examine whether proxies for such capital gaps predict
heterogeneity in the intensive margin response to interest rate changes. Table 5 summarizes
the intensive-margin results, while Appendix Table I.A.11 reports the corresponding results
for the extensive margin.

First, we consider firms’ long-run demand expectations. In an add-on module fielded in
the October 2023 wave, firms report their expected sales growth over di!erent horizons. The
module was introduced by Bachmann et al. (2024), who focus on short-run expectations.
Firms expecting higher annual sales growth over the next two to four years adjust investment
significantly more strongly in response to lower interest rates. A one-standard-deviation
increase in expected trend growth predicts a 3 percentage-point stronger investment response,
consistent with a larger future gap between the existing and target capital stock. Interestingly,
this relationship is even more pronounced when considering the absolute value of expected
trend growth. This may reflect that large anticipated changes in firms’ long-run business
conditions—including strong contractions—require firms to reorganize production and invest
in new types of capital. By contrast, short-run sales growth expectations do not significantly
predict the investment response. Hence, persistent changes in firms’ demand prospects appear
particularly relevant for the size of capital adjustments.

Second, we analyze the relevance of expected capacity constraints for the size of the
investment adjustment. Manufacturing firms report on a quarterly basis whether they expect
their production capacity to be su"cient given the demand situation over the following
year. We construct an indicator equal to one if a firm expects its production capacity
to be insu"cient in at least one of the four quarterly survey waves in 2023. Conditional
on adjustment, firms expecting insu"cient capacity—18 percent of the sample—increase
investment significantly more strongly in response to lower interest rates in the vignette.
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Table 5: Drivers of the intensive margin investment adjustment

Intensive margin adjustment (in %)

(1) (2) (3) (4) (5) (6) (7) (8)

Revenue growth forecast next 2-4 years 0.490↓↓↓ 0.416↓↓
(0.169) (0.181)

Abs. revenue growth forecast next 2-4 years 0.610↓↓↓ 0.486↓↓
(0.221) (0.233)

Expecting capacity constraints 6.518↓↓ 8.674↓↓↓
(2.603) (2.765)

Labor shortages past 2 years 3.169↓↓ 4.041↓↓↓
(1.406) (1.306)

Log employees -2.419↓↓↓ -2.389↓↓↓ -3.967↓↓↓ -2.217↓↓↓
(0.717) (0.751) (0.983) (0.446)

Avg. business state past 2 years -1.555 -1.774 -3.006 -1.974
(2.808) (2.647) (2.060) (1.737)

Constant 19.290↓↓↓ 30.134↓↓↓ 17.919↓↓↓ 29.071↓↓↓ 22.313↓↓↓ 41.883↓↓↓ 22.470↓↓↓ 31.565↓↓↓
(1.261) (3.809) (1.745) (4.443) (1.344) (4.662) (1.009) (2.085)

Observations 266 256 266 256 252 223 588 549
R2 0.023 0.056 0.023 0.054 0.019 0.077 0.005 0.031

Notes: OLS regression results. The sample is restricted to firms that adjust investment in response to the vignette and
the dependent variable is the investment adjustment in percent, winsorized at 100 percent. “Growth forecast”: elicited in
October 2023, in %. “Abs. growth forecast”: absolute value of “Growth forecast”. “Expecting capacity constraints”: reporting
expected constraints over the next 12 months in 2023. “Labor shortages” indicator for > 0 average residual labor shortages over
01/2021-10/2023 after absorbing time fixed e!ects. “Log employees” is winsorized at the 1 percent-level. “Avg. business state” is
the average of the qualitative business state (-1/0/1) from 11/2021–11/2023 after absorbing month fixed e!ects. See Appendix
I.E for the wording of the corresponding questions. The sample is restricted to firms that planned to invest in 2024 and 2025. It
does not include construction firms because the variables are unavailable for this sector. Standard errors clustered at the 2-digit
industry level in parentheses. Level of significance: * p < 0.10, ** p < 0.05, *** p < 0.01.

The e!ect is large: expecting insu"cient capacity increases the investment response by 8
percentage points, consistent with a larger gap between the existing and target capital stock.
Firms expecting capacity constraints are also more likely to respond at the extensive margin.
This finding is also in line with Bachmann et al. (2026), who analyze this mechanism in
greater detail and show that investment in additional capacity is an important driver of
lumpy investment growth.

Third, we consider firms that face labor shortages. The ifo survey includes a quarterly
question on whether firms’ business activity is constrained by a lack of workers. Firms consis-
tently reporting above-average constraints over the preceding two years—27 percent of the
sample—respond more strongly to lower loan rates than those without. Their responsiveness
at the extensive margin is also stronger. This is consistent with firms having a larger gap to
their target capital stock because they seek to substitute capital for missing labor. When
borrowing becomes cheaper, these firms therefore increase investment more strongly.
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4 Interest rate sensitivity and monetary policy

In this section, we examine the quantitative importance and implications of the borrowing-cost
channel in a natural application: the transmission of monetary policy to investment. We
adopt two complementary approaches. Section 4.1 uses narratives of managers collected to
assess whether and how firms discuss monetary policy when making investment decisions.
The salience of the di!erent narratives sheds light on their importance for monetary policy
transmission. Section 4.2 links firms’ elicited sensitivities to borrowing costs with their actual
responses to aggregate interest rate changes and identified monetary policy shocks. Together,
these approaches provide both qualitative and quantitative evidence on the role of the direct
interest rate channel via external financing in shaping macroeconomic investment dynamics.

4.1 Monetary policy narratives

The vignette analysis establishes a quantitative decomposition of firms’ investment responses
to changes in borrowing costs. But to what extent is this channel salient when managers
consider monetary policy in their investment planning? To gain direct insight into the salience
and perceived transmission channels of monetary policy, we complement the vignettes with
a narrative approach. Importantly, the vignette isolates a partial-equilibrium shock to the
lending rate—holding other credit terms and macro conditions fixed—so contrasting it with
managers’ narratives on the e!ects of overall monetary policy helps gauge which channels are
top of mind in real planning. Our aim here is to assess the perceived importance of the direct
borrowing cost channel featured in the vignette for monetary policy transmission. Specifically,
we added an open-ended question to the ifo Business Survey in June 2025, asking managers:
“What discussions and considerations typically arise within your firm regarding investment

planning when the ECB changes its key interest rate?”

The question is deliberately open so that firms can freely express their thoughts without
priming (Haaland et al., 2025), see Link et al. (2025) for another application in the IBS. We
focus on investment-related considerations, and the wording is designed to be independent
of current conditions to elicit general responses. In total, we obtained 2,041 high-quality
responses, which we hand-coded into categories that characterize firms’ perception of monetary
policy changes (see Appendix Table A.2 for the codebook and example responses).
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4.1.1 Do firms discuss monetary policy changes?

More than half of the firms (63 percent) report that they do not discuss the implications of
monetary policy changes for their investment plans at all. Some of those firms also refer to
specific channels to argue that they are irrelevant to their firm. Among the firms that do
engage with monetary policy, 20 percent discuss the e!ects on investment in general terms,
while 17 percent explicitly point to particular channels. The high share of “non-discussants”
does not necessarily imply inattentiveness: firms’ key interest rate expectations display little
heterogeneity and are closely aligned with professional forecasts (Link et al., 2023). This
pattern is consistent with the idea that monetary policy is largely predictable and its e!ects
anticipated, such that investment plans often need not be revisited after policy meetings.

Firms that do engage with monetary policy changes in their planning exhibit significantly
stronger investment responses to borrowing costs in the vignette experiment.23 Figure 5
illustrates this by showing the extensive margin and overall investment adjustment (as in
Figure 1), split by whether firms report discussing monetary policy decisions. Across the
loan rate decreases we consider, firms that discuss monetary policy respond roughly twice as
strongly as those that do not. This relationship provides an initial indication that the direct
interest rate e!ect via external financing is of first-order importance for monetary policy
transmission.

4.1.2 Which monetary policy transmission channels come to mind?

Next, we conduct a simple, back-of-the-envelope analysis of the 510 responses (around a
quarter of all responses) to the open-ended question that mention a specific channel. We
hand-coded the answers into three broad categories. The first corresponds to the direct
interest rate channel via external financing, which is also the mechanism captured by our
hypothetical vignette. For example, one manager wrote: “Expansion of investments when the

interest burden on loans is lower.” We also include in this category responses in which firms
emphasize the irrelevance of monetary policy precisely because they do not rely on external
financing, e.g., “Since we do not rely on external financing, no discussion arises.” Such
responses indicate that some managers view monetary policy as operating solely through

23Appendix Table I.A.14 shows that larger firms are more likely to discuss changes in monetary policy,
whereas managers’ education is uncorrelated. This suggests that exposure, rather than behavioral factors, is
what matters.
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Figure 5: Semi-elasticity of investment by monetary policy discussion

(a) Extensive margin
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(b) Overall adjustment
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Notes: Panel (a): share of firms adjusting investment following the hypothetical change in loan rate; Panel (b): average
investment adjustment, winsorized at 100 percent. Blue dots: firms indicating they do not engage with monetary policy in their
investment planning. Orange triangle: firms that do engage with monetary policy. See the text for details. Bars represent 95
percent confidence intervals. The sample is restricted to firms that initially planned to invest in 2024 and 2025 and to firms that
answered both in December 2023 and June 2025.

borrowing costs, largely neglecting general-equilibrium demand e!ects or the opportunity
cost of internal funds.

The second category also relates to the interest rate channel but highlights its indirect
impact via product demand. For instance, “Investment incentives for firms, which may lead to

an increase in demand for our products.” Finally, the third category refers to broader general-
equilibrium responses, such as households adjusting consumption in line with intertemporal
substitution motives. A typical answer is: “Domestic demand should increase when the key

interest rate is low.”
The vast majority of firms that mention a channel (83 percent) refer to the direct interest

rate channel via external financing, while 12 percent highlight demand e!ects through interest
rates and 11 percent mention more general-equilibrium mechanisms, see Figure 6 for an
illustration. Because firms sometimes describe more than one channel, the reported shares
exceed 100 percent. That the direct borrowing cost channel dominates firms’ narratives in
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Figure 6: Perceived channels of monetary policy

Monetary
Policy

Firm
Investment

Direct interest rate via
external financing

83%

Interest rate via demand
12%

General equilibrium e!ect
11%

Notes: Hand-coded perceived channels of monetary policy elicited in an open-ended question. Subsample of firms that clearly
indicate which channel(s) they have in mind.

open-ended responses—without prompting—suggests that this mechanism is of first-order
importance for monetary policy transmission.

The fact that di!erent channels come to mind also underscores the value of focusing on a
specific, well-defined channel in our vignette design. Had we simply asked firms to respond to
a generic monetary policy change, the resulting answers would have reflected a heterogeneous
mix of direct and general-equilibrium considerations, making it di"cult to map responses
to theory. By isolating the partial-equilibrium e!ect of borrowing costs, we can quantify
firms’ investment sensitivities in a way that is both interpretable and directly comparable
to macroeconomic models. This, in turn, allows us to assess their importance for monetary
policy transmission.

4.1.3 Do monetary policy narratives di!er by business-cycle attachment?

The narratives identified above di!er in whether they emphasize partial-equilibrium e!ects
(borrowing costs) or broader general-equilibrium forces (demand and GE channels). If the
latter are more salient, this should be reflected in how closely firms perceive their activity to
move with the aggregate business cycle.
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We find that firms that mention demand or GE e!ects are more likely to report being
strongly attached to the business cycle (see Appendix I.E for the survey question). Table A.3
displays regressions of the business-cycle attachment indicator on (i) references to the direct
interest-rate channel and (ii) references to demand/GE e!ects, with firms that do not discuss
monetary policy as the omitted group. Relative to this group, firms referencing demand/GE
e!ects are about 20 pp more likely to report strong business-cycle attachment, while references
to the direct channel are not significantly di!erent. The relationship holds when exploiting
only within-industry variation (Column 2) and when controlling for firm size and the share
of externally financed investment (Column 3).24

4.2 Linking vignette sensitivities to firms’ monetary policy responses

We now study how the vignette-elicited interest-rate sensitivity of investment translates
into firms’ responses to monetary policy. Specifically, we examine how firms with di!erent
sensitivities adjust production in response to identified monetary policy shocks. Our aim
is to gauge the contribution of the direct borrowing-cost margin to transmission. We first
present the empirical setup and baseline results, then assess robustness across specifications,
and finally study heterogeneity by firms’ non-adjustment narratives.

4.2.1 Data and empirical setup

We rely on the high-frequency identified (HFI) monetary policy shock series for the ECB
provided by Jaroci#ski and Karadi (2020). These shocks capture unexpected policy changes
in financial markets and are therefore well-suited to identify causal e!ects of monetary policy.
Jaroci#ski and Karadi (2020) decompose the series into a monetary policy and a central bank
information component using sign restrictions; we use their baseline decomposition, i.e. the
median shock series satisfying the restrictions.25 Appendix Figure A.3 shows that the impulse
responses to a 1 pp monetary policy shock can be roughly interpreted as the response to a

24These findings are consistent with the view that references to the direct interest rate channel mainly
capture a partial-equilibrium mechanism, while references to demand or GE e!ects reflect broader general-
equilibrium considerations. Moreover, the fact that firms more exposed to the business cycle are also more
likely to invoke GE narratives is in line with models of rational inattention, in which managers allocate
attention to aggregate forces when the cost of neglecting them is higher, see Ma#kowiak et al. (2023) for a
review.

25Our results are robust to using their alternative “poor man’s sign-restriction” decomposition.
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1.25 pp change in real yields, which serve as an indicator of firms’ cost of external finance
and are highly correlated with movements in loan rates (ω = 0.8).

Since the IBS does not provide a long time series of questions on investment, we focus
on firms’ production activity as the outcome variable.26 This is available monthly for
manufacturing firms since 1980 and directly measures real activity at the firm level. The
production variable is among the most widely used in the IBS, see, e.g., Bachmann et al.
(2013b), Bachmann et al. (2019), and Enders et al. (2022). The survey asks whether a firm’s
domestic production decreased (→1), remained unchanged (0), or increased (+1) relative
to the previous month. We therefore restrict attention to manufacturing firms and use the
period from January 1999, the start of the HFI shock series, to December 2021. We end the
sample before the interest rate hikes beginning in mid-2022.

To estimate the dynamic response of firms’ production activity to monetary policy shocks,
we use local projections following Jordà (2005). As in Cloyne et al. (2023), we allow for
heterogeneity by interacting the monetary policy shock with indicator functions for firms’
vignette-based groups. The non-linear local projection is given by:

h∑

k=0

!yi,t+k = εh
i +

G∑

g=0

ϑg
hϖ

MP
t ↑ [Xi = g] + ”↔

hZi,t→1 +
6∑

j=1

#j→

h Yt→j + ϱi,t+h . (1)

Intuitively, this specification compares how production reacts to monetary policy shocks
across di!erent groups of firms defined by their vignette answers. By interacting the shocks
with group indicators, we trace out separate impulse responses for each type of firm and can
assess whether vignette-based sensitivities map into actual behavior.

Here, !yi,t ↓ {→1, 0, 1} is the qualitative monthly production change, and the dependent
variable cumulates changes from t to t+h (as in Andrade et al., 2022). ϖMP

t is the HFI
monetary policy shock, scaled to represent a 1 pp expansionary shock. ϑg

h are the coe"cients
of interest, capturing the production response at horizon h for group g. εh

i are firm fixed
e!ects. Zi,t→1 is a set of firm-level controls—state of business, six-month business expectations,
and three-month production expectations—all measured in t→1 to ensure exogeneity. These
are qualitative variables ↓ {→1, 0, 1}, included as indicators to purge production movements

26When firms increase production in 10 months within a given year, their capital stock (measured in Orbis)
rises by about 6 pp relative to firms without production increases. This supports the use of production as a
proxy for real investment responses.
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predictable before the shock. Yt contains the year-on-year growth rates of industrial production
and the CPI, with six lags included to control for the state of the business cycle.

Xi denotes the grouping of firms (e.g., adjusters vs. non-adjusters in the vignette). Not
including time-fixed e!ects recovers the overall response of each group to a monetary policy
shock, including general equilibrium e!ects. In a variant of Equation (1), we also add the
non-interacted monetary policy shock ϖMP

t , so that ϑg
h captures the additional e!ect of

belonging to group g relative to the base group. Standard errors are clustered at the firm level
to account for serial correlation within firms over time and at the two-digit industry-by-month
level to allow for correlation of errors within industries facing time-varying conditions.

We estimate Specification (1) at the monthly frequency with horizons up to h = 24

months. To ensure that impulse responses at each horizon are based on a consistent set of
firms, the estimation sample is restricted to firms observed over the entire horizon. Because
the regressions include six lags of firm-level controls, as well as firm fixed e!ects, this requires
at least 52 consecutive months of participation in the survey (2↑ 26).

Applying this restriction leaves us with 439 manufacturing firms that also participated in
our vignette experiment. As in all analyses, we further limit attention to firms with planned
investments for 2024 and 2025. For specifications that do not rely on vignette responses,
we can use the larger sample of all manufacturing firms that satisfy the observation-horizon
requirement. This broader sample comprises 4,335 firms.

4.2.2 Responses to monetary policy shocks by interest-rate sensitivity

We ask whether firms that appear more sensitive to borrowing costs in the vignette also adjust
production more strongly following identified monetary policy shocks. Three di!erences
relative to the vignette environment are important for interpretation: (i) monetary policy
surprises move the entire interest rate environment and can a!ect firms beyond loan-funded
investment; (ii) shocks may influence production through indirect demand and other general-
equilibrium forces in addition to the direct cost-of-capital channel; and (iii) vignette-based
group membership is measured once in December 2023, whereas the shock series spans
1999–2021. In what follows, we keep these di!erences in mind and discuss what our results
imply for the relative importance of the direct lending-rate channel isolated in the vignette.

Firms classified as adjusters in the vignette display larger and more persistent production
responses to identified monetary-policy shocks. We show this by estimating Equation (1)
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Figure 7: Production response to monetary policy shock by interest sensitivity
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Notes: Impulse response functions at monthly frequency of cumulative production to a 1 pp monetary policy shock estimated
from equation (1). The sample is balanced over the horizons. Orange: firms adjusting investment in the vignettes. Blue: firms
not adjusting investment in the vignettes. The sample is restricted to manufacturing firms that planned to invest in 2024
& 2025. Shaded areas represent the 90 percent confidence level. Standard errors are two-way clustered at the firm and the
2-digit-industry-by-month level.

with Xi indicating firms that would adjust or not adjust their investment in response to
the hypothetical change in the loan rate. Figure 7 plots the resulting impulse responses of
cumulative production for both groups. In the first months after the shock, the responses
are indistinguishable; thereafter, a widening gap emerges. Interest-rate-sensitive firms
(adjusters) increase production more often in response to the shock, with a peak di!erence
around month 11: at that horizon, they report production changes roughly 50 percent more
frequently than non-adjusters. The di!erence is statistically significant over the medium run
(based on 90 percent confidence bands). Non-adjusters’ production peaks about three months
earlier and then declines more quickly, whereas production remains elevated for adjusters.
While we cannot estimate the investment response directly, these production dynamics are
consistent with stronger investment activity at adjusting firms—expanding capacity and
sustaining higher production relative to non-adjusters. In Appendix I.D, we relate the reasons
firms give for not adjusting investment in the vignette (see Section 3.2) to their responses to
identified monetary policy shocks and find that firms citing “su"cient internal funds” exhibit
particularly weak responses to past monetary policy shocks.
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Figure 8: Di!erential production e!ect of monetary policy for adjusting firms
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Notes: Di!erential e!ect of a 1 pp expansionary monetary policy shock on cumulative production for firms adjusting investment
in the vignettes. Baseline: estimated using Equation (1) and adding a non-interacted monetary policy shock ωMP

t . Shaded
area represents corresponding 90 percent confidence band. Standard errors are two-way clustered at the firm and 2-digit
industry-by-month level. “Firm Size” adds interactions between an indicator for large firms (> 250 employees) and ωMP .
“Business Cycle Attach.” adds interactions between an indicator for a strong business cycle attachment and ωMP . The indicator
is 1 if firms state that the general economic development is very important to their business, and 0 otherwise. See Appendix
I.E for the wording of the corresponding questions. “Macro interactions” adds interactions between an indicator for adjusting
investment in the vignettes and the first lag of Yt. Sample is always restricted to firms that have planned investment for 2024
and 2025.

4.2.3 Robustness of the interest rate sensitivity results

Since interest rate sensitivity is not an exogenous firm characteristic, we investigate whether
the di!erential responses of adjusters and non-adjusters could be driven by confounding
factors or design choices. One concern is that firms’ vignette responses are only correlated
with reactions to monetary policy shocks because firms that are more sensitive to interest
rates may also be more sensitive to the business cycle and thus more a!ected by general
equilibrium e!ects. To address this concern, we consider three ways of accounting for
di!erences in firms’ business cycle sensitivity (cyclicality). We compare the di!erential e!ect
of a 1 pp expansionary monetary policy shock in our baseline specification, which considers
only heterogeneity with respect to the vignette response, with specifications that include
additional interactions.
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First, we examine firm size (red, dashed) by additionally interacting the monetary policy
shock with an indicator of firms with more than 250 employees. Second, we examine business
cycle attachment (green, dash-dotted) by additionally interacting the monetary policy shock
with an indicator of firms that report strong attachment to the business cycle (see Section 4.1).
Third, following Ottonello and Winberry (2020), we additionally interact the adjuster indicator
with the first lag of our macro controls (industrial production growth and inflation; orange,
dotted). The blue line in Figure 8 shows that firms that react in the vignette respond
significantly more than non-adjusters. Controlling for firm size, business cycle sensitivity, and
allowing for a di!erential response to the general macro state does not substantially alter the
results.

We consider additional dimensions in Appendix Figure I.A.4. First, we address the
possibility of di!ering post-shock variation across industries. To absorb industry-specific
conditions at each point in time, we add month-by-2-digit-industry fixed e!ects to Equation (1).
Another potential concern is that di!erences in price-setting flexibility could influence how
production responds to monetary policy. Using the IBS’s monthly price-change question,
we re-estimate Equation (1) on the subsample of price-flexible firms—those that adjusted
prices more often than the monthly median over the preceding two years.27 Finally, our
interest-rate-sensitivity grouping is measured once (December 2023), while the shock series
spans from 1999 to 2021. To address the possibility that the baseline specifications implicitly
overweight more recent shocks, we equally weight shocks over time. In all these specifications,
the di!erential e!ect is similar to or even larger than in the baseline.

5 Conclusion

We use hypothetical vignettes embedded in the ifo Business Survey to identify and decompose
the direct e!ect of borrowing costs on firm investment. A one percentage point reduction in
the lending rate raises planned investment by about 7 percent over the subsequent two years.
The e!ect is driven by large intensive margin responses among adjusters and widespread
non-adjustment, which is rationalized by high cash bu!ers or not being at the margin to

27We do not require firms to be observed over the entire two years prior to the shock. Before computing
the monthly median and splitting the sample, we absorb month fixed e!ects from the price-adjustment series
to accommodate di!erent observation windows.
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adjust investment plans. Hurdle rates are sticky and contribute to non-adjustment. Interest
rate sensitivity is greater among financially constrained firms and firms with larger gaps to
target capital. Managers’ monetary policy narratives emphasize the borrowing cost channel,
and vignette-based sensitivities predict firms’ real responses to monetary policy shocks—
underscoring that the direct interest rate channel is of first-order importance for policy
transmission.

Our evidence provides concrete, firm-level calibration targets for quantitative models.
Future work should incorporate the documented heterogeneity, which is relevant, e.g., for
capital misallocation and state-dependent interest rate sensitivities. The prominence of not
only fixed and convex capital adjustment costs but also sizable frictions in revising existing
investment plans and the discrete nature of investment calls for a unified heterogeneous firm
framework able to match the empirical patterns.

Methodologically, we show the value of combining complementary survey tools to uncover
mechanisms that are otherwise hard to analyze. Integrating hypothetical vignettes with
open-ended questions in an ongoing panel enables identification of channels and validation
against real-world variation, an approach that should be useful beyond our application.
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Appendix

A Additional tables and figures

Figure A.1: Random group assignment
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Notes: OLS regression results from univariate regressions of the interest rate reduction in the vignette 0.5–4 pp (0.5, 1.0, 3.0, or
4.0) on firm characteristics. All variables are standardized. The sample is restricted to firms that planned to invest in 2024 and
2025. Bars represent the 95 percent confidence band. Base category for industry is “Construction”. See Appendix I.E for the
wording of the corresponding survey questions.
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Figure A.2: General-equilibrium response of aggregate investment to monetary policy

(a) Corporate investment
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(b) Capital goods production
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Notes: Impulse response functions to a 1 pp expansionary monetary policy shock. Estimated using a local projection in the
following form: log(yt+h)→ log(yt↑1) = εh + ϑhωMP

t + !→
hZt↑1 +

∑6
j=1 ”

j
hYt↑j + ϖi,t+h over 1999–2019. Where y is German

aggregate corporate investment at quarterly frequency (Panel a) or German aggregate capital goods production at monthly
frequency (Panel b), Zt↑1 is the monthly average of the firm-level controls and Y includes lags of the inflation rate, and
year-on-year industrial production growth. Dark and light shaded areas represent the 90 percent and 68 percent confidence levels,
based on Newey-West standard errors using lag length h+ 1. The point estimate represents the average e!ect over quarters 1–4
or months 1–12, alongside 90 percent confidence bands.
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Figure A.3: Monetary policy shock and real corporate bond yields
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Notes: Impulse response function of daily real corporate bond yields following a 1 pp expansionary monetary policy shock,
estimated using a local projection in the following form: rt+h → rt↑1 = εh + ϑhωMP

t + !→
hZm↑1 +

∑6
j=1 ”

j
hYm↑j + ϖi,t+h.

Where r is German real corporate bond yields at daily frequency. Zm↑1 is the monthly average of the firm-level controls and Y
includes the macro controls from Equation (1) at monthly frequency. Dark and light shaded areas represent the 90% and 68%
confidence levels, based on Newey-West standard errors using lag length h+ 1. The orange-dashed line is the average e!ect over
weeks 2–3, i.e., business days 6–15 after the shock.

Figure A.4: Semi-elasticity of investment including non-planners

(a) Extensive margin
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(b) Overall
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Notes: Panel (a): share of firms adjusting investment; Panel (b): average investment adjustment in (%). For firms that initially
did not plan to invest but plan investments under the scenario, we impute the percent adjustment in two di!erent ways: (i) taking
the unconditional average across planners for the same horizon and interest rate cut (dark blue), (ii) taking the group-specific
average within size and business expectation cells (light blue). Bars represent 95 percent confidence intervals. Investment
adjustment winsorized at 100 percent.
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Table A.1: Codebook – Non-adjustment narratives

Category Explanation Translated examples

Su!cient internal funds

no financing needs No need for external funds,
enough internal funds to finance
investment.

“We have su"cient funds to finance investments from liquidity.”
“su"cient own liquidity” “Liquidity available, loans are not neces-
sary”, “no financing needed”

always internally financed Signaling a general preference for
financing investments using inter-
nal funds.

“Cash payer” “Because I don’t want to take out a loan for in-
vestments.” “Internally financed 100%” “We only spend earned
money”

Interest rate not decisive – High return to capital

interest rate not decisive Interest rates are not a decisive
criterion in investment decisions.

“Interest costs do not play a role in our investment decisions, as
the returns are su"ciently high.” “Interest rates do not play a
decisive role in investment decisions” “Investments are based on
need, not interest rates.” “Purely capacity-oriented investments
or new required technology”

Overhang of capital – Low return to capital

no opportunities No additional investment oppor-
tunities beyond plans and often
focusing on replacement invest-
ment.

“The planned investments should be amortized in any case, re-
gardless of a 4% reduction in interest rates. However, higher in-
vestments than planned would probably not result in significantly
higher returns despite the more favorable interest rate.” “missing
projects” “Everything necessary has been purchased, max. replace-
ment investments.” “Only replacement investments planned”

High adjustment costs

adjustment costs Fixed investment plans or rigid
long-term investment planning.

“Planning already completed” “Building permits not possible on
short notice” “Long-term orders, fixed roadmap” “There is budget
planning over several years”

non linear Not reacting because lending rate
change is too small.

“The impact of 1% is too small.” “Interest rate changes of this
magnitude are not relevant for us.” “1% less interest too little
incentive”

Expectations

demand Investment activity is dampened
by current weak demand.

“Depending on the development of orders” “First observe the
overall economic development” “-0.5% is useless if there is no
demand” “poor order situation”

uncertainty Uncertain economic environment
hinders additional investment.

“Lack of investment certainty” “Overall situation too uncertain”
“due to the overall uncertain macroeconomic development” “politi-
cal uncertainties”

Constraints

constraints Labor, financial or capacity con-
straints hinder additional invest-
ment.

“No personnel resources for further projects/investments in 2024.”
“We are already working at capacity with the planned necessary
investments.” “Reduction of liabilities has priority” “Fixed debt
limits defined”

Other

other Giving a reason that does not
match the other groups.

“Corporate group target” “other reasons”

Notes: Codebook and example responses for hand-coding the open-ended text questions.
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Table A.2: Codebook – Monetary policy narratives

Category Explanation Translated examples

Not discussing monetary policy

Not discussing – no channel Changes to the key interest rate
are not discussed/considered in
investment planning.

“None” “No further considerations, investment plan independent
of the key interest rate.” “None. No one in our firm is concerned
with the ECB’s key interest rate.”, “None, we invest independently
of the ECB’s key interest rate.”

Not discussing – direct interest
rate channel

Not discussing monetary policy,
but revealing they have the direct
interest rate channel in mind.

“Since we do not rely on external financing, no discussion arises.”
“None, as we are debt-free and will remain so.” “None. Changes
in key interest rates have no influence on our investment plans, as
we finance investments without taking out loans.”

Discussing monetary policy

Discussing – no channel Firms indicate that monetary
policy is discussed in their invest-
ment planning but their answer
does not include a specific chan-
nel.

“Investment activity increases when interest rates decrease” “Can
the investment generate a higher return than the total costs
(including interest, risk premium, etc.)” “Investments are being
postponed or spread out, impact on real estate investments, risk
assessment in an uncertain environment”, “Does the change in
the key interest rate have any impact on long-term interest rates,
which are relevant to our planning”

Direct interest rate channel via
external financing costs

Discussing the impact of chang-
ing borrowing costs.

“Expansion of investments if the interest burden on loans is lower.”
“Debt financing is expected to become cheaper if the ECB changes
its key interest rate.” “Rising costs for investment financing”

Interest rates via demand Discussing direct demand e!ects
because their costumers are af-
fected by interest rate changes.

“Investment incentives for firms, which may lead to an increase in
demand for our products.” “Lowering the key interest rate boosts
the construction industry, which leads to an improvement in our
sales.” “Investment volume of our customers declines”

General equilibrium e!ect Discussing the general impact
on the overall economic develop-
ments, costs, or inflation.

“Domestic demand should increase when the key interest rate is
low.” “Little direct impact, but highly relevant due to expected
macroeconomic developments” “Profitability or payback period
of an investment if the increased labor costs (linked to the key
interest rate via inflation) cannot be passed on to customers.”

Notes: Codebook and example responses for hand-coding the monetary policy narratives.
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Table A.3: Perceived channels of monetary policy and business cycle attachment

Business cycle attachment

(1) (2) (3)

Direct interest rate channel 1.447 1.844 -7.258
(3.905) (3.804) (5.771)

Other MP channels 20.893→→→ 19.453→→→ 21.156→→
(7.111) (6.760) (9.566)

Log employees -0.484
(0.853)

Share of ext. financed investment 2024 0.162→→→
(0.054)

Constant 44.324→→→ 44.402→→→ 42.071→→→
(2.340) (0.726) (3.443)

Observations 1403 1395 997
R2 0.011 0.086 0.094
Industry FE → ↭ ↭

Notes: OLS regression results. Direct interest rate channel: firms that refer to the direct channel of interest rates via financing
costs only. Other MP channels: firms that refer to demand or other general equilibrium e!ects. Control group: firms stating
they would not discuss monetary policy. The dependent variable is 100 if firms state that the general economic development is
very important to their business, and zero otherwise. See Appendix I.E for the wording of the corresponding questions. Column
(3) excludes construction firms because some variables are not available for this sector. Standard errors clustered at the 2-digit
industry level in parentheses. Level of significance: * p < 0.10, ** p < 0.05, *** p < 0.01.

57



Internet Appendix

I.A Supplemental tables and figures

Figure I.A.1: Semi-elasticity of investment with respect to loan rate changes: intensive
margin
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Notes: Average adjustment conditional on adjusting. Bars represent 95 percent confidence intervals. Investment adjustment
winsorized at 100 percent; sample is restricted to firms that initially planned to invest in 2024 and 2025.
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Table I.A.1: Summary statistics by interest rate change

Full sample Planned investment

P50 N P50 N

Interest rate change: 0.5 p.p.
Employees 38 802 65 425
Firm age 42 448 51 239
Equity ratio (%) 50 531 46 302
Cash ratio (%) 15 254 15 147
Investment 2023 (TEUR) 200 594 466 328
Revenues 2023 (TEUR) 7500 629 12000 341
Investment/Revenues 2023 (%) 3 519 3 286

Interest rate change: 1 p.p.
Employees 37 849 80 422
Firm age 48 504 54 245
Equity ratio (%) 50 576 51 301
Cash ratio (%) 15 261 19 136
Investment 2023 (TEUR) 200 632 600 333
Revenues 2023 (TEUR) 7816 674 17800 346
Investment/Revenues 2023 (%) 3 542 4 283

Interest rate change: 3 p.p.
Employees 40 819 77 405
Firm age 45 428 57 221
Equity ratio (%) 45 547 44 300
Cash ratio (%) 15 249 15 140
Investment 2023 (TEUR) 200 586 700 311
Revenues 2023 (TEUR) 7000 625 17007 331
Investment/Revenues 2023 (%) 3 499 4 269

Interest rate change: 4 p.p.
Employees 38 824 70 424
Firm age 46 461 52 253
Equity ratio (%) 47 537 50 297
Cash ratio (%) 12 248 13 153
Investment 2023 (TEUR) 200 598 400 321
Revenues 2023 (TEUR) 7000 630 12000 340
Investment/Revenues 2023 (%) 3 511 4 293

Notes: Summary statistics of relevant firm characteristics for all firms answering the vignette question (“full sample”) and
planned to invest in 2024 and 2025 (“planned investment”) by treatment group. The number of observations varies, as not all
characteristics are elicited in the same wave. Firm age: year since founding, elicited in 2018. Equity Ratio: as of end-2023,
elicited in 2024. Cash-to-total assets: as of March 2020. Investment and Revenues in 2023: nominal, elicited in 2024. See
Appendix I.E for the wording of the corresponding survey questions.
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Table I.A.2: Sample distribution by industry and size compared to population of German
firms

ifo Business Survey Distribution of German Firms by

Small Medium Large Total Count Employees Value Added

Industry (1) (2) (3) (4) (5) (6) (7)

Manufacturing 11.98 14.90 7.88 34.75 8.13 26.53 32.65
Energy, Water, & Waste 0.48 0.35 0.06 0.89 2.87 2.25 4.68
Construction 7.02 4.80 0.83 12.64 14.98 8.70 7.30
Retail, Wholesale, & Repair of Motor Vehicles 19.00 5.69 1.24 25.92 21.18 21.19 19.89
Transportation & Storage 1.52 1.08 0.64 3.24 3.96 7.62 6.39
Accommodation & Food Services 1.87 1.02 0.06 2.95 8.78 6.67 2.01
Information & Communication 3.02 1.08 0.48 4.57 5.08 5.14 7.05
Real Estate Activities 0.79 0.25 0.10 1.14 7.88 2.23 4.01
Professional, Scientific, & Technical Activities 8.04 1.94 0.41 10.39 18.56 8.79 9.25
Administrative & Support Services 1.59 1.33 0.57 3.49 8.58 10.88 6.77

Total 55.30 32.43 12.26 100.00 100.00 100.00 100.00

Distribution of German Firms by
Count 96.79 2.57 0.64 100.00
Employees 39.50 16.49 44.01 100.00
Gross Value Added 27.83 15.43 56.74 100.00

Notes: This table compares the distribution of firms in our sample to administrative data based on the 2021 Statistics on Small
and Medium-sized Enterprises (“Statistik für kleine und mittlere Unternehmen”) provided by the Federal Statistical O"ce (EVAS
Code 48121). The firm size categories are: small: 0-49 employees; medium: 50-249 employees; large: 250+ employees.

Figure I.A.2: Hurdle rate level and adjustment by non-adjustment narratives

(a) Hurdle rate level
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(b) Hurdle rate adjustment

$GMXVWHUV

6XIILFLHQW�LQWHUQDO�IXQGV

,QWHUHVW�UDWH�QRW�GHFLVLYH

2YHUKDQJ�RI�FDSLWDO

+LJK�DGMXVWPHQW�FRVWV

([SHFWDWLRQV

&RQVWUDLQWV

� �� ���
3HUFHQW

Notes: This figure shows average values of di!erent variables for the classified non-adjustment narratives. The average values for
the group that adjusts investment plans in the vignette is shown in orange. The sample is restricted to firms that planned to
invest in 2024 and 2025 and that report a hurdle rate within p1/p99. Panel (a): mean of the current hurdle rate as of January
2024. Panel (b): share of firms adjusting their hurdle rate following the hypothetical decline in the loan rate. Bars represent 95
percent confidence intervals.
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Table I.A.3: Average investment adjustment in 2024 & 2025

Mean Std. Dev. P10 P25 Median P75 P90 N

Overall adjustment
0.5 p.p. 7 15 0 0 0 10 20 425
1 p.p. 7 14 0 0 0 10 23 422
3 p.p. 13 21 0 0 0 20 40 405
4 p.p. 14 21 0 0 0 20 50 424
Total 10 18 0 0 0 15 30 1676

Intensive margin adjustment
0.5 p.p. 21 19 5 10 15 25 50 139
1 p.p. 19 18 5 8 15 25 50 150
3 p.p. 26 23 7 10 20 30 50 196
4 p.p. 28 23 5 10 20 38 50 208
Total 24 22 5 10 20 30 50 693

Extensive margin adjustment
0.5 p.p. 33 47 – – – – – 425
1 p.p. 36 48 – – – – – 422
3 p.p. 48 50 – – – – – 405
4 p.p. 49 50 – – – – – 424
Total 41 49 – – – – – 1676

Notes: Distribution of merged investment adjustments in 2024 and 2025. Values in %. Overall adjustment: Average adjustment
in 2024 and 2025. Intensive Margin Adjustment: Average adjustment if the average adjustment is larger than zero. Extensive
Margin Adjustment: Equal to 0 if firms do not adjust investment in either of the two years, and 1 if firms adjust in at least one
year. The sample is restricted to firms that planned to invest in 2024 and 2025.
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Table I.A.4: What explains planning to invest?

2024 2025 2024 2025 2024 2025

(1) (2) (3) (4) (5) (6)

Firm size: medium -0.139→→→ -0.125→→→ -0.134→→→ -0.125→→→ -0.157→→→ -0.123→→→
(0.021) (0.021) (0.021) (0.021) (0.026) (0.027)

Firm size: small -0.409→→→ -0.394→→→ -0.397→→→ -0.388→→→ -0.383→→→ -0.346→→→
(0.020) (0.020) (0.020) (0.020) (0.026) (0.027)

Business expectations: same -0.092→→→ -0.055→→ -0.070→→→ -0.039 -0.076→→ -0.008
(0.026) (0.026) (0.026) (0.026) (0.037) (0.037)

Business expectations: worse -0.188→→→ -0.180→→→ -0.180→→→ -0.166→→→ -0.199→→→ -0.133→→→
(0.026) (0.026) (0.028) (0.028) (0.039) (0.039)

Business uncertainty (%) 0.000 -0.001 0.001 -0.000
(0.000) (0.000) (0.001) (0.001)

Equity ratio 2023 -0.000 0.000
(0.000) (0.000)

Investment/Revenues 2023 1.571→→→ 1.038→→→
(0.319) (0.324)

Constant 1.009→→→ 0.983→→→ 0.981→→→ 1.010→→→ 0.957→→→ 0.925→→→
(0.026) (0.026) (0.035) (0.035) (0.053) (0.055)

Observations 3178 3268 2837 2911 1369 1394
R2 0.124 0.124 0.122 0.123 0.141 0.114

Notes: This table shows OLS regression results. The dependent variables are dummies indicating existing investment plans for
2024 or 2025. Small firm: 0-49 employees. Medium-sized firm: 50-249 employees. The base category for firm size is large. The
base category for business expectations is “better”. Standard errors clustered at the 2-digit industry level in parentheses. Level
of significance: * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table I.A.5: Investment adjustment and investment plans

Extensive Margin Intensive Margin

2024 2025 2024 2025 2024 2025

Planned investments for 2024 22.398→→→
(1.590)

Planned investments for 2025 22.262→→→
(1.778)

Planned investment for 2024 but not 2025 3.044 3.269
(3.252) (2.557)

Planned investment for 2025 but not 2024 29.904→→→ 1.615
(3.265) (2.055)

Business state 12/2023: good -5.848→→ -11.993→→→ -3.842 -9.326→→→ -2.856 -1.895
(2.309) (2.477) (3.259) (3.255) (2.502) (2.340)

Business state 12/2023: medium -1.992 -4.773→→ 1.382 -2.431 -1.527 -1.793
(1.964) (2.145) (2.955) (2.893) (2.176) (1.918)

Constant -2.376 6.130→ 39.621→→→ 45.129→→→ 25.727→→→ 27.318→→→
(2.724) (3.161) (2.571) (2.535) (1.898) (1.690)

Observations 3150 2897 1925 1891 764 850

Notes: OLS regression results. “Extensive Margin”: 0 for firms not adjusting investment in the vignettes and 100 for adjusting
firms. “Intensive Margin”: The sample is restricted to firms that adjust investment in response to the vignette. The investment
adjustment in % is winsorized at 100%. Columns one and two: Unrestricted sample. Columns 3–5: Compare firms that have
planned investments in only one year to firms that have planned investments for both, 2024 and 2025. All explaining variables
are dummies. Base category for the business state is “bad”. Robust standard errors in parentheses. Level of significance: *
p < 0.10, ** p < 0.05, *** p < 0.01.
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Table I.A.6: Investment responses to monetary policy shocks in the literature

Reference Dependent variable Original estimate Transformed estimate Notes

Ottonello and Winberry (2020)
Footnote 5 log(kt+h)→log(kt↑1) – 20% Transformed the estimate them-

selves assuming I
K = ε = 0.1. Based

on the estimate for the first quarter
after the shock.

González et al. (2024)
Footnote 35 log(kt+h)→log(kt↑1) – 19% Transformed the estimate them-

selves assuming I
K = ε = 0.1.

Cao et al. (2023)
Figure 3, Panel (b) kt+h↑kt→1

kt→1
↔1.3% ↔13% Transformed assuming I

K = ε = 0.1.
The e!ect is further increasing up to
↔3% in year 4.

Jungherr et al. (2024)
Appendix Figure B.1 log(kt+h)→log(kt↑1) ↔0.9% ↔30% The e!ect is in response to a 1 sd

monetary policy shock. As noted on
page 7, a 1 sd shock translates into a
30 bp change in the Fed Funds Rate.
Thus the estimate is multiplied by
ten thirds first, before transforming
it assuming I

K = ε = 0.1.

Durante et al. (2022)
Appendix Figure, Panel (a) log(It+h)→log(It↑1) ↔0.25% ↔25% The e!ect is in response to a 1 basis

point shock and thus multiplied by
100.

Notes: Comparison of estimates for the e!ect of identified monetary policy shocks on the capital stock or investment rate.
Because the capital stock in periods before t = 0 is orthogonal to the shock, the estimates in rows 1–4 give the percentage change
in the capital stock. The original estimate is the estimate for the one-year horizon. The transformed estimate is a transformation
of the original estimate as described in the notes and represents a percentage change in investment. “↗” indicates the estimates
are taken from figures and are therefore imprecise.
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Figure I.A.3: Additional firm characteristics by reasons for not adjusting investment

(a) Average cash to total assets 2021-2023
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(b) Average equity ratio 2021-2023
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(c) Share of stagnating products
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(d) Average uncertainty 2021-2023
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(f) Business state
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Notes: This figure shows average values of di!erent firm characteristics for the classified non-adjustment narratives. The average
values for the group that adjusts investment plans in the vignette is shown in orange. Panel (a): average cash-to-asset ratio in
2021–23 from the Orbis database. Panel (b): average equity ratio in 2021–23 from the Orbis database. Panel (c): average of
the revenue share of stagnating and shrinking products over 2019–2020. Panel (d): average uncertainty 01/2021 – 12/2023.
Averages are calculated after absorbing month fixed e!ects to account for non-balancedness of the panel. Panel (e): business
expectations (→1/0/1) in 12/2023. Panel (f) business state (→1/0/1) in 12/2023. minus long-run firm-average. See Appendix
I.E for wording of the survey questions. The sample is restricted to firms that planned to invest in 2024 and 2025. Bars represent
95% confidence intervals.

8



Table I.A.7: Narratives and sub-narratives for not adjusting investment

Total By size of interest rate change

0.5 – 1 pp 3 – 4 pp Di!erence

N % N % N % pp SE

Su!cient internal funds
no financing needs 221 29 112 27 109 32 -5.26 3.35
always internally financed 56 7 19 5 37 11 -6.37 1.99

Interest rate not decisive
interest rate not decisive 166 22 93 22 73 22 0.81 3.04

Overhang of capital
no opportunities 129 17 72 17 57 17 0.49 2.76

High adjustment costs
adjustment costs 63 8 42 10 21 6 3.91 1.98
non linear 29 4 29 7 6.99 1.25

Expectations
demand 33 4 14 3 19 6 -2.25 1.54
uncertainty 18 2 12 3 6 2 1.12 1.09

Constraints
constraints 17 2 11 3 6 2 0.88 1.07

Other
other 21 3 11 3 10 3 -0.31 1.21

Total 753 100 415 100 338 100 – –

Notes: Distribution of the answers to the open-ended question across the hand-coded categories. Column 3–4: Firms that were
confronted with a 0.5 or 1 pp interest rate change in the vignette. Column 5–6: Firms that were confronted with a 3 or 4 pp
interest rate change in the vignette. Column 7-8: Di!erence between share of answers in 0.5–1 pp group and 3–4 pp group with
corresponding standard errors. The sample is restricted to firms that planned to invest in 2024 and 2025.
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Table I.A.8: Narratives for not adjusting investment by year

2024 2025 Di!erence

N % N % pp SE

Su"cient internal funds 275 35 273 37 -1.64 0.48
Interest rate not decisive 165 21 157 21 -0.06 0.47
Overhang of capital 135 17 131 18 -0.4 0.53
High adjustment costs 103 13 87 12 1.45 0.57
Expectations 59 8 53 7 0.4 0.54
Constraints 19 2 16 2 0.27 0.29
Other 23 3 22 3 -0.02 0.35

Total 779 100 739 100 – –

Notes: Distribution of the answers to the open-ended question across the hand-coded categories. Column 1–2: Reasons for
non-adjustment in 2024. Column 5–6: Reasons for non-adjustment in 2025. Column 7-8: Di!erence between share of answers in
each category for 2024 and 2025 with corresponding standard errors. The sample is restricted to firms that planned to invest in
2024 and 2025.
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Table I.A.9: What explains not reporting and not adjusting the hurdle rate (HR)?

Don’t know HR Adjusting inv. but not HR

(1) (2) (3)

Family-owned firm -0.035 0.066 0.077
(0.040) (0.096) (0.091)

Log employees -0.013 0.008 0.005
(0.015) (0.037) (0.034)

Respondent’s education: at least college -0.134→→→ 0.100 0.007
(0.033) (0.109) (0.163)

Share of externally financed investment 2024 -0.001→ 0.000 0.000
(0.000) (0.001) (0.001)

Investment/Revenues 2023 -0.625 -0.274 -0.145
(0.430) (0.757) (0.619)

Extensive margin investment adjustment real world 0.270→
(0.139)

Constant 0.792→→→ 0.063 0.055
(0.056) (0.258) (0.296)

Observations 1394 186 166
R2 0.068 0.228 0.297
Industry FE ↭ ↭ ↭

Notes: OLS regression results. Column 1: dependent variable is a dummy for not knowing the hurdle rate. Columns 2–3:
dependent variable is a dummy for not adjusting the hurdle rate conditional on adjusting investment. The sample excludes
construction firms because some variables are unavailable for this sector. Standard errors clustered at the 2-digit industry level
in parentheses. Level of significance: * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table I.A.10: Intensive margin investment adjustment and financial conditions

Intensive margin adjustment (%)

(1) (2) (3) (4) (5) (6)

Equity ratio 2023 0.024
(0.034)

Loan negotiations past 3 months 0.231 -0.187
(2.751) (2.803)

Loan negotiations past 3 months ↑ Bank acted restrictive 1.558
(3.200)

Financing conditions relevant for investment 2024 10.261→→→
(2.705)

Financially constrained 2023 1.333
(3.277)

Share of externally financed investment 2024 (in %) 0.076→→ 0.078→→ 0.055 0.055 0.041 0.079→→
(0.030) (0.031) (0.043) (0.043) (0.035) (0.034)

Log employees -1.716→→→ -1.594→→→ -1.658→→→ -1.636→→→ -1.774→→→ -1.678→→→
(0.465) (0.473) (0.429) (0.421) (0.535) (0.460)

Avg. business state past 2 years -0.426 -1.161 -0.230 -0.120 -0.226 -0.796
(1.748) (1.978) (1.919) (1.902) (1.814) (1.788)

Constant 27.739→→→ 26.521→→→ 27.980→→→ 27.873→→→ 27.332→→→ 27.206→→→
(1.956) (3.015) (2.057) (2.032) (2.450) (1.855)

Observations 481 361 440 440 377 474
R2 0.028 0.028 0.021 0.021 0.072 0.031

Notes: OLS regression results. The sample is restricted to firms that adjust investment in response to the vignette and the
dependent variable is the investment adjustment in percent, winsorized at 100 percent. “Equity ratio 2023”: elicited in 2024.
“Share of externally financed investment”: asked in November 2023. “Financing conditions relevant”: asked in November 2023.
“Loan negotiations” and “Bank acted restrictively”: asked in December 2023, referring to the three prior months. “Financially
constrained”: reporting constraints in 2023. “Log employees” is winsorized at the 1 percent-level. “Avg. business state” is the
average of the qualitative business state (-1/0/1) from 11/2021–11/2023 after absorbing month fixed e!ects. See Appendix I.E
for the wording of the corresponding questions. The sample is restricted to firms that planned to invest in 2024 and 2025. It
does not include construction firms because the variables are unavailable for this sector. Standard errors clustered at the 2-digit
industry level in parentheses. Level of significance: * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table I.A.11: Capital gaps: extensive margin investment adjustment

Extensive margin adjustment (0/100)

(1) (2) (3) (4) (5) (6) (7) (8)

Revenue growth forecast next 3 years 0.206 0.172
(0.297) (0.315)

Abs. revenue growth forecast next 3 years 0.226 0.212
(0.397) (0.408)

Expecting capacity constraints 15.201↓↓↓ 17.652↓↓↓
(5.231) (5.139)

Labor shortages past 2 years 7.708↓↓ 8.994↓↓↓
(2.969) (2.837)

Log employees -0.603 -0.562 0.050 -2.510↓↓
(1.058) (1.016) (1.572) (0.954)

Avg. business state past 2 years -8.539↓ -8.610↓ -6.723 -8.823↓↓
(4.671) (4.695) (4.298) (3.395)

Constant 37.638↓↓↓ 41.755↓↓↓ 37.262↓↓↓ 41.110↓↓↓ 34.074↓↓↓ 33.051↓↓↓ 38.393↓↓↓ 49.510↓↓↓
(2.485) (5.630) (2.295) (4.830) (2.733) (8.419) (2.236) (5.167)

Observations 686 658 686 658 678 614 1444 1364
R2 0.001 0.008 0.001 0.008 0.016 0.021 0.005 0.019

Notes: OLS regression results. The sample is restricted to firms that adjust investment in response to the vignette and
the dependent variable is the investment adjustment in percent, winsorized at 100 percent. “Growth forecast”: elicited in
October 2023, in %. “Abs. growth forecast”: absolute value of “Growth forecast”. “Expecting capacity constraints”: reporting
expected constraints over the next 12 months in 2023. “Labor shortages” indicator for > 0 average residual labor shortages over
01/2021-10/2023 after absorbing time fixed e!ects. “Log employees” is winsorized at the 1 percent-level. “Avg. business state” is
the average of the qualitative business state (-1/0/1) from 11/2021–11/2023 after absorbing month fixed e!ects. See Appendix
I.E for the wording of the corresponding questions. The sample is restricted to firms that planned to invest in 2024 and 2025. It
does not include construction firms because the variables are unavailable for this sector. Standard errors clustered at the 2-digit
industry level in parentheses. Level of significance: * p < 0.10, ** p < 0.05, *** p < 0.01.

Table I.A.12: Variance decomposition of investment adjustment

Overall Extensive Intensive

R2 0.051 0.171 0.058 0.189 0.071 0.251

2-digit industry FE ↭ → ↭ → ↭ →
4-digit industry FE → ↭ → ↭ → ↭

Notes: This table reports the R2 values from regressions of investment adjustments, overall and at the intensive and extensive
margins, on 2-digit and 4-digit industry fixed e!ects. The sample is restricted to firms that have planned investments in 2024
and 2025.
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Table I.A.13: Overall investment adjustment and depreciation rate

Investment adjustment (in %)

(1) (2) (3)

Depreciation rate (in %) -0.380→→→ -0.343→→→ -0.173→
(0.112) (0.112) (0.098)

Log employees -1.290→→→ -1.061→→→
(0.283) (0.247)

Share of externally financed investment 2024 0.077→→→
(0.018)

Constant 14.311→→→ 19.536→→→ 13.862→→→
(1.477) (1.810) (1.628)

Observations 1631 1630 1205
R2 0.006 0.016 0.032

Notes: OLS regression results. The dependent variable is the overall investment adjustment in the vignette, winsorized at 100
percent. The depreciation rate is calculated based on capital stock and investment data at the 2-digit industry level from the EU
KLEMS database. The sample is restricted to firms that planned to invest in 2024 & 2025. Column (3) excludes construction
firms because some variables are unavailable for this sector. Standard errors clustered at the 2-digit industry level in parentheses.
Level of significance: * p < 0.10, ** p < 0.05, *** p < 0.01.

Table I.A.14: What predicts discussing monetary policy changes?

Discussing monetary policy

Log employees 0.037→→
(0.015)

Respondent’s education: at least college 0.007
(0.061)

Share of externally financed investment 2024 0.001
(0.001)

Investment/Revenues 2023 0.170
(0.374)

Constant 0.018
(0.087)

Observations 482
R2 0.169
Industry FE ↭

Notes: OLS regression results. The dependent variable is a dummy indicating whether the firm engages with monetary policy
changes in its investment planning. The estimation excludes construction firms because some variables are unavailable for this
sector. Standard errors clustered at the 2-digit industry level in parentheses. Level of significance: * p < 0.10, ** p < 0.05, ***
p < 0.01.
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Figure I.A.4: Di!erential production e!ect of monetary policy for adjusting firms: additional
robustness checks
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Notes: Di!erential e!ect of a 1 pp expansionary monetary policy shock on cumulative production for firms adjusting investment
in the vignettes. Baseline: estimated using Equation (1) and adding a non-interacted monetary policy shock ωMP

t . The shaded
area represents the corresponding 90 percent confidence band. Standard errors are two-way clustered at the firm and 2-digit
industry-by-month level. “Month x Industry FE” adds the respective fixed e!ects to Equation (1). “Price-flexible firms”: sample
is restricted to firms that adjusted prices more often than the median firm in the two years prior to the shock. “Equally weighted
shocks”: reweighting shocks in the regression such that each shock enters with the same weight. The sample is restricted to firms
that have planned investment for 2024 & 2025.
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I.B Transformation to user cost elasticity

This appendix shows how our interest rate semi-elasticity of investment translates into an
investment elasticity with respect to the (user) cost of capital.28 We assume: ς = 0.3, φ = 0.1,
straight-line depreciation over 10 years (based on the 2017 CBT Tax Database for equipment
in Germany). We set the nominal discount rate to i = 7% following Link et al. (2024), the
real interest rate to r = 0.05 based on the SPF 2023Q4 forecast of 2.1% inflation over five
years, and q = 1.

As we shift the interest rate on loans, the loan rate should be the relevant interest rate
for deciding on investing in a marginal unit of capital. Because loan interest payments are
tax-deductible, the user cost becomes:

c = q(ib(1→ ς)→ ↼e + φ)
1→ ς ↗ z
1→ ς

, (I.B.2)

where ib is the tax-deductible nominal loan interest rate, and ↼e is the 5-year expected
inflation rate, which we set to 2.1 percent according to the SPF forecast in 2023Q4. We
keep the nominal discount rate used to compute z fixed, since it is unclear how it responds
to a change in the loan rate; allowing it to vary has little e!ect on the results. Using the
cost of capital formulation in Equation (I.B.2) and calculating the percentage change in c

for a 1 pp change in ib from 5 percent to 4 percent, we get: ϱlog(c)
ϱib

∣∣∣
ib=0.05

= 0.053. Thus, our
semi-elasticity of 7 percent translates into an elasticity of investment with respect to the user
cost of 1.3, which aligns with the estimate of Curtis et al. (2021). Table I.B.15 shows that
the implied user cost elasticity remains within a narrow range of 1.2–1.5 when varying the
two key inputs: the tax rate and the nominal interest rate.

Table I.B.15: Sensitivity of implied user cost elasticity

ϑ = 0.25 ϑ = 0.30 ϑ = 0.35

ib = 0.04, i = 0.06 →1.178 →1.245 →1.322
ib = 0.05, i = 0.07 →1.248 →1.315 →1.392
ib = 0.06, i = 0.08 →1.318 →1.385 →1.462

Notes: This table shows how the implied user cost elasticity changes with the assumed tax rate and nominal interest rate. When
varying the nominal loan interest rate ib, we correspondingly change the nominal discount rate i used in the calculation of z to
retain the 2 pp spread.

28The user cost of capital according to Hall and Jorgenson (1967) is given by: c = q(r + ε) 1↑ω→z
1↑ω where q

is the price of the capital good relative to the output price, r is the real interest rate, ε is the depreciation
rate, ϑ is the corporate tax rate, and z is the present discounted value of the depreciation deduction.
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I.C The ECB’s 2022-2023 hiking cycle

In December 2023, in the same survey wave in which we conducted our experiment, we asked
firms how they have adjusted their investment plans in response to the interest rate increases
or the tighter credit conditions since June 2022 (see Appendix I.E for the exact wording
of the questions). This formulation is more general than the hypothetical vignettes, which
isolated the direct e!ect of changes in the lending rate. While it still refers explicitly to
the impact of interest rates and credit conditions on firms’ investment, firms may now also
take into account interest rate-driven changes in demand. Another di!erence from the clean
vignettes is that the interest rate on loans increased by 4 pp on average, but the increase can
vary across firms, while it was the same for all firms in the vignettes. For example, financially
constrained firms may face a stronger increase in the external finance premium, resulting in a
larger increase in the interest rates on loans for them.

Overall, we find that firms have reduced their investment by 8.6 percent in response to
the interest rate hikes. Only 20.3 percent of firms adjusted their investment at all, but when
they did, they reduced their investment by a substantial 41.5 percent.29 Table I.C.16 shows
that the response is highly correlated with the firms’ hypothetical investment adjustment
in the vignettes, at both, the extensive and the intensive margin. The overall investment
adjustment in the vignette explains 16 percent of the variation in the real-world investment
adjustment.

Table I.C.16: Investment adjustment in real-world and vignette

Real-world response

Overall adjustment Extensive margin Intensive margin

Hypothetical response

Overall adjustment 0.390→→→
Extensive margin 0.304→→→
Intensive margin 0.550→→→

Notes: This table shows correlations coe"cients. “Overall adjustment”: investment adjustment in percent, winsorized at 100
percent. “Extensive Margin”: Dummy that is 1 for adjusting firms, and 0 for others. “Intensive Margin”: investment adjustment
in percent, the sample is restricted to adjusting firms. The sample is restricted to firms that have planned investments in 2024
and 2025.

29Best et al. (2024) detail the findings of the real-world response in a policy report.
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I.D Responses to monetary policy shocks by non-adjustment
narratives

In the following, we ask whether the reasons firms give for not adjusting investment in the
vignette (see Section 3.2) help predict their real responses to identified monetary policy shocks.
To this end, we re-estimate Equation (1) with Xi indicating, besides the adjusting group,
the three largest non-adjustment narratives: i) su"cient internal funds, ii) interest rates not
decisive (high return to capital), and iii) overhang of capital (low return to capital). Figure
I.D.5 reports the impulse responses of cumulative production by narrative group relative to
adjusters.

The production response of firms citing “su"cient internal funds” is significantly smaller
and less persistent compared to adjusters, as visible in Panel (a). At the peak, they report
increases in production only about half as often as adjusters, reflecting fixed firm characteristics
that imply higher cash holdings (Graham and Leary, 2018). Panels (b) and (c) consider
narratives that invoke the investment opportunity set. Firms mentioning the “interest rates not
decisive” narrative also display a smaller production response than adjusters, consistent with
this narrative reflecting more time-invariant management practices rather than a transitory
state. By contrast, the group citing an “overhang of capital” exhibits a production response
very similar to adjusters in the baseline comparison. One interpretation is that these firms
respond more strongly through indirect (demand/GE) channels, o!setting di!erences in
direct interest-rate sensitivity; another is that proximity to the optimal capital stock is a
time-varying state, so that some firms were more interest-rate sensitive earlier in the sample
and thus display similar average impulse responses. To explore this, Panel (d) replaces the
self-reported “overhang of capital” narrative with a time-varying proxy for being close to the
optimal capital stock: the share of revenues from products in stagnation or shrinking phases
(measured in the year prior to each shock).30 Firms in the top quartile of this “stagnation
share” increase production less often after expansionary monetary policy shocks than those
in the bottom quartile, in line with the low-return interpretation.

Overall, the results imply that all three narratives for not responding to changes in the
interest rate are also informative about firms’ general-equilibrium responses to monetary

30Panel (c) of Appendix Figure I.A.3 shows the relation between the share of stagnating/shrinking products
and the overhang of capital narrative.
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policy. In particular, the most prevalent narrative in our vignettes—su"cient internal funds—
underscores the relevance of firms’ financial conditions (including cash bu!ers, reliance on
external finance, and financing constraints) for monetary transmission, consistent with a
large literature (Cloyne et al., 2023; Gertler and Gilchrist, 1994; Jeenas, 2023; Jungherr
et al., 2024). In contrast to these papers, our results show that cross-sectional di!erences
in general equilibrium responses can be traced back to cross-sectional di!erences in partial
equilibrium interest-rate sensitivity elicited in the vignette. At the same time, a sizable
share of firms rationalizes low sensitivity with non-financial reasons—particularly a lack of
profitable investment opportunities or returns comfortably above the cost of capital. Given
the central role of investment in monetary transmission highlighted by Auclert et al. (2020)
and Winberry et al. (2026), the state of these determinants is likely of first-order importance
for the e!ectiveness of monetary policy.
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Figure I.D.5: Production response to monetary policy: by non-adjustment narratives

(a) Su"cient internal funds
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(b) Interest rates not decisive
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(c) Narrative
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(d) Time-varying stagnation share
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Notes: Impulse response functions of cumulative production from estimating Equation (1). Panel (a): firms adjusting investment
in the vignettes (orange) vs. firms not adjusting and arguing with “su"cient internal funds” (blue). Panel (b): firms adjusting
investment in the vignettes (orange) vs. firms not adjusting and arguing with “high return to capital” (blue). Panel (c): firms
adjusting investment in the vignettes (orange) vs. firms not adjusting and arguing with “low return to capital” (blue). Panel (d):
firms with below p25 (orange) and above p75 share of stagnating and shrinking products in the year prior to the shock. The
sample is restricted to manufacturing firms and, in Panels (a)–(c), to firms that have planned investment for 2024 and 2025.
Shaded areas represent the corresponding 90 percent confidence band. Standard errors are two-way clustered at the firm and
2-digit industry-by-month level.
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I.E Survey questions
Standard Questions of the ifo Business Survey (translated to English)
Business state:
Current situation: We evaluate our current business situation as [1] good, [0] satisfactory, or [-1] bad.
Business expectations:
Expectations for the next six months: We expect our business state, in economic terms, to [1] improve, [0]
stay the same, or [-1] deteriorate.
Uncertainty:
We estimate the uncertainty regarding our business expectations in the next six months as: [continuous slider
from 0 (low) over 50 (average) to 100 (high)] ___ %
Production activity:
Trends in [last month]: Compared to [two months ago] our production activity has [1] increased, [0] remained
the same, or [-1] decreased.
Production expectations:
Expectations for the next three months: We expect our production activity to [1] increase, [0] remain the
same, or [-1] decrease.
Demand situation:
Trends in [last month]: Compared to [two months ago] our demand situation has [1] improved, [0] remained
the same, or [-1] deteriorated.
Price adjustments:
Trends in [last month]: Compared to [two months ago] our prices–taking into account changes in conditions–[1]
increased, [0] remained the same, or [-1] decreased.
Loan negotiations [quarterly frequency]:
We have conducted loan negotiations with banks in the past 3 months: ↫ yes ↫ no
If yes, the banks behaved: ↫ accommodating ↫ normal ↫ restrictive
Capacity utilization [quarterly frequency]:
The utilization of our machines (full utilization = 100%) is currently: ___ % [tick box from 30% to 100% in
5/10 p.p. steps, or enter value manually if larger than 100%]
Expected capacity constraints [quarterly frequency]:
Given our current order backlog and expected order intake over the next 12 months, we consider our technical
capacity to be: ↫ more than su"cient ↫ su"cient ↫ not su"cient
Business constraints [quarterly frequency]:
Our [production/business] activities are currently being constrained: ↫ yes ↫ no
If yes, they are being constrained by the following factors:
↫ Lack of low-skilled labor
↫ Financing constraints
↫ ...
Externally financed investment [annual frequency, November]:
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To what extent will you finance your investments in [the following year] externally?
R&D activity [annual frequency, December]:
Did you carry out R&D activities in [the last year]? ↫ yes ↫ no
Product stages [annual frequency, November]:
[This year] our products–measured in terms of their total turnover–were in the following phases (estimates
are su"cient):
___ % Market entry (innovation)
___ % Growth
___ % Stagnation
___ % Shrinking
Investment focus [annual frequency, November]:
Our investment activity (this year) is focused on:
↫ Capacity increases
↫ Rationalization (e"ciency increases)
↫ Replacements
↫ Others
Planned investment focus [annual frequency, November]:
Our investment activity (next year) is focused on:
↫ Capacity increases
↫ Rationalization (e"ciency increases)
↫ Replacements
↫ Others
Determinants of investment [annual frequency, November]:
Decisive factors for our investment activity (next year):
↫ No investment
↫ Demand
↫ Financial conditions
↫ Technological factors
↫ Taxes/subsidies
↫ Other factors
Revenues [annual frequency, March]:
What was your total revenues [last year]: ___ thousands/million/billion
Investment [annual frequency, March]:
What was your total investment [last year]: ___ thousands/million/billion
Equity ratio [annual frequency, June]:
What was your company’s equity ratio at the end of 2023? ___ %
Firm age [one-o! question, September 2018]:
In which year was your business founded?
Family business [one-o! question, February 2014/2023]:
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Do you consider yourself a family business? (Meaning the majority of the voting capital is held by one or
more families who are related to each other): ↫ yes ↫ no
Respondents’ education [one-o! question, February 2020]:
What is the highest degree you have obtained?
↫ Secondary school diploma
↫ High school diploma
↫ Completed vocational training
↫ Bachelor degree or Bachelor Professional
↫ Master degree or diploma
↫ Doctoral degree
↫ Other
Cash-to-total assets [one-o! question, September 2020]:
What was your company’s “cash and cash equivalents” as a percentage of total assets in March 2020? ___ %
Energy intensity [one-o! question, April 2022]:
What share of your revenues did you approximately spend on energy costs in 2021 (energy intensity)? ___
%
Respondents’ position [one-o! question, May 2023]:
Which term best describes the position of the person who usually answers the survey?
↫ Owner
↫ CEO/ board member/ authorized signatory
↫ Department head
↫ Team head
↫ Clerk
↫ Other
Business cycle attachment [One-o! question, August 2018/February 2025]:
How important is the general economic development in Germany for your business situation?
↫ Very important
↫ Important
↫ Not as important
↫ Less important
↫ Irrelevant
Competitors [One-o! question, May 2025]:
How many competitors does your firm have? ___

Additional questions in December 2023 (translated to English)
Investment adjustment in real world:
Have you reduced planned investments in the last 1.5 years due to the rise in interest rates and tighter credit
conditions?
Total investments:
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↫ no, no investments planned ↫ no, not reduced ↫ yes, reduced by ___ %

Investment in energy e"ciency and usage of renewable energies:
↫ no, no investments planned ↫ no, not reduced ↫ yes, reduced by ___ %

Investment in research and development:
↫ no, no investments planned ↫ no, not reduced ↫ yes, reduced by ___ %

Investment plans:
Have you planned investments for the years 2024 and 2025?
2024: ↫ yes ↫ no 2025: ↫ yes ↫ no
Vignette: For the following questions, please imagine that the financing conditions improve for you and
your competitors. For the next 2 years, loan interest rates for all maturities are [0.5/1/3/4] p.p. lower
than currently expected. Assume that nothing else changes in terms of credit conditions, firm-specific or
macroeconomic conditions.

If investments were planned in 2024/2025:
To what extent would you adjust the amount of the planned total investments for 2024 and 2025 as a result
(in %)? (A rough estimate is su"cient) 2024: / 2025:
If investments were not planned:
In this case, would you plan investments for [2024/2025]? ↫ yes ↫ no ↫ I don’t know
If answering “no” or “0%” in previous question:

Why would you not adjust the amount of the planned total investments for [2024/2025] despite lower interest

rates? ___ [open text field]

Additional questions in January 2024 (translated to English)
Hurdle rate:
What is your current minimum required return for an investment (hurdle rate)? ___ %
↫ don’t know
Vignette: For the following questions, please imagine that the financing conditions improve for you and
your competitors. For the next 2 years, loan interest rates for all maturities are [0.5/1/3/4] p.p. lower
than currently expected. Assume that nothing else changes in terms of credit conditions, firm-specific or
macroeconomic conditions.

In this case, would you adjust your hurdle rate? ↫ yes ↫ no ↫ I don’t know
Comment: ___ [open text field]

Additional questions in June 2025 (translated to English)
Monetary policy narratives:
What discussions and considerations typically arise within your firm regarding investment planning when the
ECB changes its key interest rate? ___ [open text field]
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