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ABSTRACT

This paper investigates trends in intangibles investment since the onset of the COVID-19 pandemic
in the United Kingdom. Responses from an online survey show that investment in R&D has
dropped substantially for many firms but that over 40% of firms increased their ICT investment,
which is likely to reflect the need to facilitate remote working and customer engagement. Industry
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is a major predictor of the change in intangibles investment. This is consistent with expectations in
light of the different effect that measures to contain the pandemic have had across industries.

l. Introduction

The COVID-19 pandemic has had profound effects
on the world economy (International Monetary
Fund 2021). In the United Kingdom (UK), Bank
of England figures suggest that it has led to the
largest fall in GDP since 1709 (Hills, Thomas, and
Dimsdale 2010; Office for Budget Responsibility
2021). While the short-run effects of the early
stages of the pandemic are now well understood,
less is known about its implications for growth in
the medium to long-term. This paper aims to
address this by analysing, firstly, trends in intangi-
bles investment since March 2020 when the UK
entered its first lockdown’ and, secondly, changes
in the distribution of intangibles investment across
firms. Intangibles investment is measured by
research and development (R&D) spending and
investment in information and communications
technology (ICT), which previous literature has
shown are significant determinants of productivity
and growth (Dal Borgo et al., 2013).

The effect of recessions on intangibles invest-
ment is theoretically ambiguous. A pro-cyclical
relationship is expected if recessions lower the
potential returns from or decrease the resources
available for intangibles investment but the lower
opportunity cost of investing when demand is
lower suggests a counter-cyclical relationship
(Geroski and Walters 1995). However, because

intangible capital is often scalable, intangible
investment has the characteristics of a fixed cost
(De Ridder 2019), which suggests that it will be less
cyclical than other forms of investment. Moreover,
the knowledge embedded in the human capital of
R&D workers and the length of time of R&D pro-
jects creates a disincentive for firms to make R&D
workers redundant. Since their wages account for
a high proportion of R&D investment, this also
suggests that R&D investment may be less respon-
sive to the business cycle (Hall and Lerner 2010).
The empirical evidence is generally supportive of
a pro-cyclical relationship (Barlevy 2007; Filippetti
and Archibugi 2011; Fabrizio and Tsolmon 2013)
and cross-country data shows that intangibles
investment declined more than tangibles invest-
ment in Europe during the Great Recession (Roth
2020). But since the recession caused by COVID-19
is unique, both in its origins and policy response
from government, the conclusions from previous
studies may not apply.

The next section discusses the data and metho-
dology. The third section presents the results. The
final section concludes.

Il. Data and methodology

The data was collected from an online survey of UK
firms conducted by the authors (further
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information is available in the Supplementary
Material). The target population was active compa-
nies in the UK with a minimum of seven employees
in the Orbis database (Bureau van Dijk 2020). This
yielded 4,529 responses between October and
November 2020. Firms that invested in R&D or
ICT in the year to March 2020 (22.9% or 23.7%,
respectively, of the total) were asked to answer, on
a slider scale from —100 to 100, with step sizes of
10, by what percentage their investment had chan-
ged compared to the year to March 2020.'
Information was also obtained on a range of vari-
ables that are described in Table 1. Comparison of
the characteristics of respondents with those in the
wider population show that the respondents repre-
sent a broad range of UK firms (see Table S1 in the
Supplementary Material) but the results below are
nevertheless weighted to ensure representativeness
(unweighted results are provided in the
Supplementary Material).

To test whether intangibles investment has
declined, a one-tailed t-test is conducted of the
null hypothesis that the mean of the change in
intangibles investment is greater than or equal to

Table 1. Variable descriptions.
Variable
AR&D

Definition

Percentage change in investment in R&D compared
to year to March 2020 (top-coded at 100)

AICT Percentage change in investment in information

and communication technologies compared

to year to March 2020 (top-coded at 100)

In emp Natural logarithm of employment within UK in
March 2020

In age Natural logarithm of 2021 minus year in which firm
commenced operations in the UK

family Dummy coded 1 if firm is family owned

multiplant Dummy coded 1 if firm has more than one
workplace in the UK

multinational Dummy coded 1 if firm belongs to an organization

Industry dummies

Region dummies

Main input source
dummies

Main market
dummies

that has workplaces overseas

Dummies coded 1 if firm’s main product or service
was in particular standard industrial classification
2007 section (Omitted category is Manufacturing)

Dummies coded 1 if firm’s largest workplace is in
particular government office regions (omitted
category is South East)

Dummies coded 1 if firm’s main source of inputs was
rest of the UK, European Union or rest of the
world (omitted category is local)

Dummies coded 1 if firm’s main market was rest of
the UK, European Union or rest of the world
(omitted category is local)

zero. To analyse which firms experienced the lar-
gest changes in their intangibles investment the
following model is estimated:

ind reg sou
Vind y y
indj; + regy + sources;
j r s
mar

+ Zy markety; + &
d

(1)

where is the percentage change in investment in
R&D or ICT. Inemp; and Inage; are the natural
logarithms of employment and age respectively.
family;, multiplant;, and multinational; are binary
variables indicating whether the firm is family
owned, operates in more than one location and
has workplaces in other countries, respectively.
Also included in the model are industry dummies,
region dummies, source of input dummies and
main market dummies.

Because the dependent variable is top-coded at
100, we experimented with the use of a Tobit model
(the results are provided in Table S4 in the
Supplementary Material). A Heckman model was
also estimated to address any selection bias arising
from the non-random selection of firms into R&D
(Table S5). In addition, probit and logit models
were estimated using a binary variable indicating
whether y; was greater than or equal to zero as the
dependent variable (Tables S6 and S7). The use of
these alternative specifications did not change the
main conclusions from the analysis.

Ill. Results

Histograms of responses to the questions on the
change in R&D and ICT investments are provided
in Figure 1. In the case of R&D investment (Figure 1
(a)), many firms (29%) reported no change to their
R&D investments since the onset of the pandemic.
However, a larger proportion (45%) stated that they
had reduced rather than increased their investment
in R&D (26%) and almost 18% reported that they
had stopped R&D investment altogether. A t-test of
the null hypothesis that the mean change in R&D
investment is greater than or equal to zero leads to
rejection of the null at the 1% level. There is

"For R&D, the question was: ‘How has your organisation’s spending on R&D (research & development) in the UK changed compared to the year up to

March 20207
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Figure 1. Histogram of change in investment in.

therefore strong evidence that R&D investment has
decreased during the pandemic, which is likely to
have serious repercussions for productivity growth
in the medium to longer-term.

A different pattern emerges for ICT investment
(Figure 1(b)). While 13% of firms stopped investing
in ICT, over 40% of firms increased their ICT
investment. The null that the mean change in ICT
investment is non-negative is not rejected at the 5%
level. This finding is likely to be the result of firms
having to invest in ICT to facilitate working from
home and remote engagement with customers.
Whether such investment will enhance growth in
the medium to long-term depends upon the extent
to which employers continue to allow their
employees to work from home and how produc-
tively people can work from home. The relatively
small literature on the latter question suggests that
remote working may have positive effects on pro-
ductivity (Bloom et al. 2015; Choudhury, Foroughi,
and Larson 2021) and therefore that this type of
investment is likely to be growth enhancing.

The remainder of the analysis aims to explain
the heterogeneity in responses observed in Figure 1
and hence to understand how the pandemic has
changed the distribution of intangibles investment
across firms. The results in Table 2 (Table S8 pro-
vides standard errors) show that industry is
a strong predictor of the change in intangibles
investment. For R&D, relative to the baseline
industry (manufacturing), significant negative

Change in investment in ICT

associations are obtained for seven of 10 service
industries and the industry dummies are jointly
significant. The importance of industry is expected
since the effect of the measures taken by the gov-
ernment to contain the pandemic differed across
sectors, with several industries being unable to
operate for significant periods.” Region plays less
of a role: compared to the South East of England,
R&D investment declined less in only Yorkshire/
Humberside, the East Midlands and Wales. While
the main source of inputs (reflecting backward
supply-chains) does not predict changes in R&D,
there is some evidence that selling the largest share
of output to the rest of the UK and, especially, to
the rest of the world is positively associated with
the change in R&D. One implication of our results
is therefore that more internationally-oriented
manufacturing firms experienced relatively small
reductions in R&D.

For ICT, industry also played an important
role with eight sectors having significantly
higher investment than manufacturing. There is
less evidence of regional heterogeneity in the
change in ICT investment than for R&D invest-
ment but having multiple workplaces in the UK
was positively associated with the change in ICT
investment. Firms for which their main market
was overseas (but not the EU) experienced,
ceteris paribus, a smaller decline in ICT
investment.

2For example, hotels and restaurants in England were closed from the 23" March to the 4™ July and belonging to the accommodation and food services sector

is associated with a decline of 38 percentage points in R&D investment.
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Table 2. Results from OLS estimation of Equation (1).
m 2

Dependent Variable AR&D AICT

In emp —1.44 -0.57

In age —10.17*** 2.26
family -2.51 —6.16
multiplant 4.42 11.471%%*
multinational —-0.90 —-835
Industry

Agriculture, Forestry and Fishing -10.16 31.19*
Construction -3.71 11.01

—20.07%** 12.83*
—37.96*** -3.53
—38.47%%* -9.79

Wholesale and retail trade

Transportation and storage
Accommodation and food service activities
Information and communication 8.80* 21.82%**
Financial and insurance activities —21.00* 26.73%**
Real estate activities —46.86** 21.56

Professional, scientific and technical activities 5.67 24.76%%*
Administrative and support service activities —14.55%* 13.80**
Education -10.89 21.92%*
Human health and social work activities —4.58 32.99%**
Arts, entertainment and recreation —37.70%** —6.05
Other service activities -18.87 4.25
Region

North East 11.15 0.33
North West 5.11 13.79*%
Yorkshire/Humberside 16.34%* 12.11
East Midlands 13.07* 441
West Midlands 10.26 0.73
East 10.35 9.72
London 0.37 —6.48
South West 2.00 4.64
Wales 21.45%** 3.30
Scotland 6.51 3.63
Northern Ireland 18.53 24.55
Main input source

Rest of UK 3.09 2.04
EU 1.78 -3.08
Rest of World 4.25 2.57
Main market

Rest of UK 10.21** -1.05
EU —6.23 0.67
Rest of World 17.93%** 17.86*
Intercept 9.28 —24.48*%
F-statistic

Industry dummies 5.85%** 2.83%**
Region dummies 1.40 1.16
Main input source dummies 0.25 0.19
Main market dummies 5.44%** 1.39
Observations 1,037 1,019

*/*¥*/*** denotes statistical significance at the 10%/5%/1% levels. Full results
are in Table S8.

IV. Conclusion

This paper investigates the effect of the COVID-19
pandemic on intangibles investment. Responses
from a survey of UK firms shows that investment
in R&D had fallen substantially. This suggests that
the COVID-19 pandemic will have long-lasting
negative effects on productivity and hence growth.
For ICT, the fall in investment was far smaller,
which is likely to reflect the need for firms to facil-
itate remote working and customer engagement.
The fall in intangibles investment is distributed
unevenly across firms, with industry playing

a major role in predicting the change in investment
and internationally-oriented firms experiencing
smaller declines in the early stages of the pandemic.
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