Firms’ Discount Rates and Investment

Niels Gormsen and Kilian Huber

Discount rates play a key role in
firms’ investment decisions. In stan-
dard theory and in practice, firms un-
dertake an investment project if the ex-
pected return of the project exceeds a
required return, which is known as the
“discount rate” or “hurdle rate.” A large
body of research has studied how firms
should set discount rates, but relatively
little work has explored how real-world
discount rates change over time and
whether discount rate dynamics shed
light on the behavior of firms and the
aggregate economy.

In a recent set of papers, we ana-
lyze new hand-collected data on the
discount rates used by large corpora-
tions. The data confirm that discount
rates determine investment. But the
real-world behavior of discount rates
deviates substantially from standard
theory. Discount rate dynamics help
us understand several economic phe-
nomena, including long-run “missing
investment,” monetary non-neutrality,
business cycle comovement, capital
misallocation, and the real impact of
sustainable investing.

Standard Theory

The standard view is that firms
should base their discount rates on
the cost of capital. This approach is
widely taught to business practitioners
since, in standard models, one-to-one
incorporation ensures that firms max-
imize their value. The assumption of
one-to-one incorporation is prevalent
among policymakers (including those
at central banks and treasuries) and in
academic fields studying firm behavior,
such as finance, macro, labor, and in-
dustrial organization. In all these fields,
shocks to the cost of capital—such as
shocks to stock prices, monetary poli-
cy, and credit supply—directly change
firms’ discount rates and thereby in-
vestment.

However, there are conceptual
reasonswhy discountrates may deviate
from the cost of capital. First, the cost
of capital is unobserved, depends on
complex risk adjustments, and needs
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to be estimated using financial market
models and subjective estimation
choices. Hence, the “perceived cost of
capital,” as determined by firms, may
deviate substantially from the true
cost of capital. Second, firms have
full discretion over their discount rate.
They may consciously not equate their
cost of capital and discount rate. For
instance, firms may keep their discount
rate constant for long periods to
maintain clear and stable investment
rules.

Seminal surveys, including those
cited in Poterba and Summers, Jagan-
nathan et al., and Graham, suggest
that the practical behavior of firms di-
verges from that of standard models.*
However, these surveys do not reveal
whether discount rates move with the
cost of capital or whether they deter-
mine investment. To understand how
firms make decisions—in particular,
why firm investment often appears
puzzling through the lens of standard
theory—we needed to remeasure dis-
count rate dynamics and link them to
investment.

New Data

Firms sometimes discuss discount
rates on their conference calls, which
are quarterly conversations with an-
alysts. By manually reading call tran-
scripts with a team of research assis-
tants, we have been recording firms’
discount rates and perceived cost of
capital over the past five years. So far,
we have recorded 7,000 observations
of discount rates and the perceived
cost of capital for 3,000 distinct firms.
The current database covers 20 coun-
tries going back to 2001, as detailed
on costofcapital.org. We continue to
collect new data.

We verify the reported data. When
a firm increases its discount rate, its in-
vestment rate in the subsequent year
falls. The magnitude is quantitative-
ly consistent with a standard model.
In addition, we find that a firm with a
higher discount rate achieves higher
realized returns on its future projects.

These findings corroborate the idea
that the measured discount rates and
wedges capture required returns and
shape investment demand.

Roughly 90 percent of large firms
use discount rates to make invest-
ment decisions.? However, we do not
observe every firm because an ex-
plicit mention of the discount rate is
just one way firms can communicate
their investment strategy. Firms with
at least one reported discount rate or
perceived cost of capital account for
roughly 50 percent of the total assets
of firms in Compustat. Included firms
are larger but otherwise similar to oth-
er listed firms in observable charac-
teristics, including investment rates,
bankruptcy risk, and profitability.

Discount rates behave differently
from the standard view in four dimen-
sions. First, discount rates are sticky
with respect to the cost of capital. Over
horizons within two years, changes in
the cost of capital are hardly transmit-
ted into discount rates. Over horizons
beyond five years, changes in the
cost of capital are transmitted close to
one-to-one (see Figure 1). Most firms
update their discount rates less than
once every five years (see Figure 2).
Second, firms’ perceptions of their cost
of capital change more regularly, with
most firms adjusting every year. Revi-
sions in firms’ perceived cost of capital
incorporate changes in interest rates
and risk premia. The stickiness of dis-
count rates is thus the result of a con-
scious decision of firms and not driven
by ignorance about the cost of capital.
Third, discount rates are, on average,
3 percentage points higher than the
cost of capital. The gap is higher for
firms facing little competition, financial
and organizational constraints, and
idiosyncratic risk. Finally, although in
textbooks a firm’s true cost of capital is
defined as the expected return on the
firm’s outstanding debt and equity in
financial markets, in practice, the level
of firms’ perceived cost of capital de-
viates substantially from this standard
definition. These persistent firm-level
deviations ultimately influence dis-
count rates and capital allocation.
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Economic Consequences

Discount rates are at the heart of
firm behavior, so their nonstandard be-
havior shapes firm growth and aggre-
gate dynamics. We summarize a few
of the implications we have explored
so far.

Rising Discount Rate Wedges
and “Missing Investment”

The average wedge between US
firms’ discount rates and their per-

ceived cost of capital has increased
from 3 percent in 2002 to 5 percent in
2020. This increase is large relative to
typical fluctuations in the cost of capi-
tal, for example, the secular decline in
the cost of capital between 2002 and
2020.® The rising wedge implies that
firms have been holding back invest-
ment relative to what standard theory
would predict. Over the same period,
US investment has indeed been puz-
zlingly low even when accounting for
intangibles and mismeasurement.
In 2019, the shortfall in investment

amounted to 20 percent of the US cap-
ital stock through the lens of a stan-
dard Tobin’s g model (see Figure 3).

The new data reveal that larger dis-
count rate wedges account for much of
the missing investment. An adjusted
g model—incorporating the observed
wedges—implies little missing invest-
ment (see Figure 3). The increase
in the wedge is thus large enough to
materially influence capital formation.
Why has the discount rate wedge in-
creased so dramatically? The increase
can be explained, in part, by stickiness
with respect to changes in the cost
of capital: the cost of capital dropped
substantially from 2002 to 2020 while
discount rates were more stable, gen-
erating rising wedges. In addition to
stickiness, market power and risk con-
tributed to the rising wedge.

Business Cycles, Monetary Non-
Neutrality, and Sticky Discount
Rates

Stickiness in discount rates influ-
ences how firm investment responds
to shocks. First, the stickiness damp-
ens investment responses to changes
in the cost of capital. In the data, short-
run investment is relatively insensitive
to the cost of capital, which is often
rationalized with high adjustment costs
or inattention. Sticky discount rates
mitigate the need for high adjustment
costs, although the two are not isomor-
phic. Under sticky discount rates, in-
vestment responds identically to cash
flow shocks, more strongly to expected
inflation, and less strongly to the cost
of capital, relative to the textbook ex-
ample. Under high adjustment costs
or inattention, investment responds
weakly in general.

Firms’ discount rates are sticky with
respect to expected inflation, caus-
ing investment to directly respond to
changes in expected inflation.® In stan-
dard models, real investment depends
only on the real cost of capital and
investment opportunities, not directly
on inflation. In contrast, under sticky
discount rates, increases in expected
inflation raise investment by effectively
lowering firms’ real discount rates. The
data support this mechanism, as firms
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with stickier discount rates invest more
when expected inflation increases.

We develop a general equilibrium
model with sticky discount rates and
study the impact on business cycle
dynamics. Sticky discount rates gen-
erate unique predictions for business
cycles. The new mechanisms operate
when other prices are sticky, as in the
textbook New Keynesian model, and
in otherwise frictionless models, as in
the neoclassical benchmark. We find
that sticky discount rates represent a
novel source of monetary non-neu-
trality, generate positive comovement
between consumption and investment
(addressing the long-standing chal-
lenge of explaining the investment-con-
sumption comovement observed in the
data), and change optimal monetary

policy.

Capital Misallocation and the
Perceived Cost of Capital

In the long run, firms’ discount rates
move almost one-to-one with the cost
of capital (see Figure 1). Indeed, firms
with a higher perceived cost of capital
have a higher return on invested cap-
ital and a lower investment rate in the
long run (see Figure 4).° To understand
the allocation of capital across firms,
we therefore need to understand firms’
perceived cost of capital.

A bedrock assumption throughout
economics is that firms perfectly know
their cost of capital. The new data al-
low us to explore this assumption be-
cause we observe how firms perceive
their cost of capital. We find that firms’
perceived cost of capital deviates sub-
stantially from the standard assump-
tion: the perceived cost of capital in-
corporates interest rates in line with
standard theory, but there are large
firm-level deviations in the perceived
cost of equity not justified by standard
theory. The deviations can partly be
explained by firms using the capital
asset pricing model (CAPM), but not
fully. A key takeaway is that firms in-
corporate idiosyncratic terms not ex-
plained by standard finance models,
potentially driven by the biased views
of analysts or managers.

These results have first-order
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US Investment Shortfall
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implications for aggregate efficiency.
Firms with a distorted perceived cost
of capital invest too much or too little
relative to the optimum. Through the
lens of a standard capital allocation
model, aggregate productivity is
5 percent lower as a result.” The
results imply that either economists
have been making entirely the wrong
assumptions about firms’ objectives
or that economists can substantially

improve aggregate efficiency by
changing firms’ perceived cost of
capital.

Climate-Friendly Investments
and the Cost of Capital

Climate change has generated a
controversial debate about how to in-
centivize green investment by firms.
Economists have suggested a “cost
of capital channel”: financial investors
could provide capital to green proj-
ects, for example, by purchasing green
stocks and bonds, thereby lowering
the cost of green capital and facilitat-
ing green investments.

A key question is whether this
cost-of-capital approach can work in

The Perceived Cost of Capital of Green and Brown Firms
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practice. Ideally, it requires (1) across
firms, that the cost of capital perceived
by greener firms be lower and (2) with-
in firms, that they apply a lower cost of
capital to greener divisions.

We find that the perceived cost of
capital of green firms fell substantial-
ly relative to that of brown firms (see
Figure 5).2 The difference opened up
after 2016, as climate concerns of in-
vestors and governments surged and
sustainable funds in financial markets
experienced strong inflows (indicated
by assets under management). With-
in firms, some of the largest energy
firms have started applying a lower
perceived cost of capital and discount
rate to their greener divisions, such as
renewable energy, since 2016.

Together, the results suggest that

a cost-of-capital channel can incen-
tivize the reallocation of capital to
green firms. Firms are willing to adjust
the relative cost of green capital over
time, implying that large-scale chang-
es in financial markets impact firm be-
havior. Moreover, a few key firms use
within-firm variation, so firms are in
principle sophisticated enough to be-
come greener through within-firm ad-
justments.
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The Effects of High-Skilled Immigration

Amir Kermani and Timothy McQuade

High-skilled immigration remains
at the forefront of the policy debate in
the United States. While the econom-
ic consequences of high-skilled immi-
gration are multifaceted and complex,
there is significant suggestive evidence
that immigrants play an important role
in US innovation and firm creation. For
example, immigrants comprised 23
percent of the total workforce in STEM
occupations in 2016 and account for
26 percent of US-based Nobel Prize
winners from 1990 through 2000.! As
of 2022, the four most valuable private,
venture-backed US companies had
immigrant founders, as well as three
of the most valuable public compa-
nies globally.? In fact, approximately
one-quarter of new employer compa-
nies in the United States are started by
immigrants.®* Motivated by these facts,
in recent research we have sought to
understand and quantify the role that
immigrants play in US-based innova-
tion and entrepreneurship. A particular
focus of this agenda, which we detail
below, has been to understand wheth-
er immigrants generate positive spill-
overs on their native counterparts and
vice versa.

While skilled migrants may provide
value to their destination countries, ex-
isting survey evidence suggests that
return migration is a common phenom-
enon, with a significant fraction of inter-
national migrants returning to their ori-
gin (home) countries within five years.®
By participating in US economic activ-
ity, including the innovative and entre-
preneurial activities described above,
and by building up their professional
networks, high-skilled immigrants may
accumulate human capital they other-
wise would not have. To the extent that
migrants can transfer that acquired
human capital to their origin countries
through return migration, concerns
surrounding brain drain may be miti-
gated. In a separate line of research,
we have brought new data to bear in
order to quantify the global migration
and return migration flows of skilled
workers across countries, understand
the determinants of return migration,
and study the accumulation of human
capital by emerging-market skilled
workers in advanced economies.

Immigrant Contributions to US
Innovation

In joint work with Shai Bern-
stein, Rebecca Diamond, Abhisit Ji-
ranaphawiboon, and Beatriz Pousada,
McQuade characterizes the contribu-
tions of immigrants to US innovation
as measured by patenting output.® The
analysis relies on the Infutor database,
which provides the exact address his-
tories of more than 300 million adults
living in the US over the past 30 years.
Beyond the exact address histories,
the data also include the individuals’
names, years of birth, and the first five
digits of their Social Security numbers.
The data are linked to the universe of
patents from 1990 to 2016 based on a
merge of first and last names, as well
as the city and state of residence as of
the date of the patent. Immigrant sta-
tus is then inferred by combining the
first five digits of the Social Security
number, which pins down the assign-
ment year, with information on the year
of birth.

Between 1990 and 2016, immi-
grants who came to the United States
when they were 20 years old or older
make up 11 percent of the US popu-
lation and 16 percent of all US-based
inventors. As shown in Figure 1, im-
migrant inventors produced roughly
23 percent of all patents during this
period, over 40 percent more relative

Immigrant Share of US Inventors and Innovative Output
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tor population and over 100 percent
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tal US population. Immigrant patents
do not appear to be of lower impact.
Using the number of patents weighted
by the number of forward citations, we
find that the immigrant contribution is
slightly higher at 24 percent. Using the
stock market reaction measure of eco-
nomic value developed by Leonid Ko-
gan et al. and an imputation procedure
for private firms, we find the immigrant
contribution is 25 percent.”

Our paper further provides sugges-
tive reduced-form evidence that immi-
grant inventors foster the importation
of foreign ideas and technologies into
the United States and facilitate the
diffusion of global knowledge. During
their careers, immigrant inventors rely
more heavily on foreign technologies,
as illustrated by their higher shares
of backward foreign citations. Immi-
grants are twice as likely to collaborate
with foreign inventors as with US-born
inventors, and foreign inventors are
about 10 percentage points more likely
to cite the patents of US-based immi-
grant inventors than patents of US-
born inventors.

Do immigrant inventors, through
collaboration, make other US-based
inventors more productive in their pat-
enting? To construct causal estimates
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Source: “The Contribution of High-Skilled Immigrants to Innovation in the United States,” Bernstein S, Diamond R,
Jiranaphawiboon A, McQuade T, Pousada B. NBER Working Paper 30797, December 2022.
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