ECONOMICS - WORKING PAPERS 2022/04

Investment expectations by

vulnerable European firms

A difference-in-difference approach

European
Investment ..
Bank The €U Zmé:






3.2 Empirical setup

Figure 1: Our difference-in-difference approach
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Figure 1 gives an initial intuition behind our difference-in-difference approach. We observe pre-COVID
trends for all firms (both non-vulnerable and vulnerable firms). Investment levels of these firms pre-COVID
may evolve according to similar trends, or at different levels but with parallel trends, or perhaps even with
diverging trends. Then, we have one observation after the COVID shock, which we use to see how different
types of firms were differentially affected by the COVID shock with respect to their pre-COVID trends. The
COVID shock is considered to be an exogenous event (c.f. Garicano and Steinwender, 2016). In Figure 1,
both firms had similar pre-COVID trends, but the vulnerable firm had a stronger reaction to the COVID
shock than the non-vulnerable firm. We therefore look for differences in post-shock outcomes for
different types of firms (i.e. a difference-in-difference approach).

Similar to Garicano and Steinwender (2016), our difference-in-difference estimator is:
Inv; = Bo + Picrisisy X firm_type, + fycrisisy + fzfirm_type, + B4CONTROLS ;¢ + €ict (1)

For firm i in year t, where each firm is put into a binary category ¢ = {vulnerable, non — vulnerable} to
investigate whether some types of firms (i.e. HGEs, small and young firms, R&D investors, non-subsidiary
firms) have different outcomes when compared to their non-vulnerable counterparts (HGEs vs non-HGEs,
R&D investors vs non-R&D investors, etc). The dependent variable Inv;.; corresponds to self-reported
survey responses regarding investment. There is a dummy variable crisis; that is equal to 1 in the post-

4 Our approach is similar but not identical to Garicano and Steinwender (2016). Their DiD approach focuses on differences regarding
how various types of investment (short-term vs long-term assets) within firms changed following the onset of the crisis, whereas our
DiD approach focuses on how various groups of firms (vulnerable vs less vulnerable) changed their self-reported investment following
the onset of the crisis.
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crisis years after the COVID shock, where firm_type. corresponds to the type of firm (according to its
vulnerability). We note that the type of firm is defined based on pre-COVID data.

Of primary interest is the coefficient §; that corresponds to the difference-in-difference estimate: how
the investment of vulnerable firms has reacted more strongly than the investment of non-vulnerable firms,
specifically in the post-COVID survey.

In our case, due to data limitations, we have only one post-COVID observation, which is a subjectively-
reported question on investment plans. This same variable is available in the survey waves corresponding
to pre-COVID and post-COVID years.

3.3 Variables

The following subsections present our dependent variables and also our categories of vulnerable firms.
These variables are summarized in Table 2.

3.3.1 Dependent variables

Our difference-in-difference approach focuses on variation in self-reported forward-looking investment
variables (i.e. the variable Inv;.; from equation (1) above), that in the latest EIBIS survey wave correspond
to predicted investment after the onset of the COVID shock:

e Forthe current financial year, do you expect your total investment spend to be: A. More than last
year; B. Around the same amount as last year; C. Less than last year; D. No investment planned.

e Do you think that each of the following will improve, stay the same, or get worse over the next 12
months? A. Availability of internal finance within the company (e.g. internal funds like cash); B.
Availability of external finance (e.g. bank financing, private or public equity); C. Business prospects
specific to your sector or industry; D. Overall economic climate; E. Political and regulatory climate.
[For each of these 5 questions, answers are: Improve; Stay the same; Deteriorate]

e And looking ahead to the next three years, which of the following is your investment priority? A.
Developing or introducing new products, processes or services; B. Replacing capacity (including
existing buildings, machinery, equipment and IT); C. Capacity expansion for existing
products/services; D. Or do you have no investment planned?

Our analysis relating to business prospects and the economic and political climate (second-last bullet
point) as well as the analysis relating to investment priorities, referred to in the last bullet point, are not
investigated in the main text, but appear in Appendix OSM-2.

3.3.2 Groups of vulnerable firms

A central dimension of our analysis is the distinction between vulnerable and non-vulnerable firms. Some
firms may be more vulnerable than others, in particular with regards to their investment needs and
outcomes in times of crisis. Policymakers may be interested in knowing whether, and to what extent,
certain types of firms (that are of considerable policy interest) may be more vulnerable in times of crisis,
for example SME policy and entrepreneurship policy which focus on providing support to firms perceived
as vulnerable (e.g. young small innovative high-growth firms). High-potential firms (such as HGEs and R&D
investors) that risk being disproportionately affected by the COVID shock may also be categorized as
vulnerable. The variables that we consider to correspond to vulnerable firms, and a short justification for
their characterization as being potentially “vulnerable”, are as follows:
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e HGE vs non-HGE. High-growth enterprises (HGEs) make a disproportionate contribution to
economic growth and job creation, and as a result they have attracted considerable attention
from policy-makers (Flachenecker et al., 2020; Benedetti Fasil et al., 2021). In good times, HGEs
may be vulnerable because of the dangers of rapid growth (Coad et al., 2020), or the high costs of
growth (Rostamkalaei and Freel, 2016), or the difficulties of overcoming growth barriers such as
requirements for skilled labour. In times of crisis, HGEs may be especially vulnerable because of a
tightening of credit and a decrease in confidence.

e Young vs old. Young firms are uniquely vulnerable, given their lack of reputation, absence of
routines, and that co-workers lack job tenure experience of working together (Coad, 2018). The
liabilities of young age seem to be particularly severe in the first 5-7 years of life (Coad, 2018).
Nevertheless, young firms play a unique role in terms of rapid growth and job creation
(Haltiwanger et al., 2013). Young firms are particularly vulnerable if they are also small, because
in this case they lack the resources that could help them overcome problems related to lack of
reputation and track-record.

e Small vs large. Small firms, in particular, have been singled out as being vulnerable to obstacles to
investment (Alves et al., 2019), especially in times of COVID (Balduzzi et al., 2021). Small firms are
also more vulnerable to insolvency, even in pre-COVID times and of course also in post-COVID
times (Lalinsky and Pal, 2021). Small firms are measured here in terms of a dummy variable that
equals 1 if the firm has up to 99 employees. While old small firms may have a reputation and
experience to help them overcome challenges linked to their small size, young small firms can be
expected to be particularly vulnerable. We therefore investigate the role of age and size by
applying an interaction term that focuses specifically on firms that are both young and small.

e R&D investors vs non-investors. R&D investors are vulnerable in many dimensions: sensitive to
uncertainty and long payback times in their innovation investment projects, having low levels of
collateral and vulnerable to information asymmetries when seeking finance. Marques Santos et
al. (2021) observe that the impact of the COVID crisis on firms’ turnover growth was smaller for
innovative than for non-innovative firms.

e Subsidiaries vs non-subsidiary firms. Subsidiaries are assumed to have relatively low levels of
vulnerability, in the sense that they are part of a larger business group and, in times of crisis, they
may be able to access the financial “deep pockets” of the parent company (Khanna and Yafeh,
2007).

Table 2 summarizes the information on our variables. Altogether, we have 6 indicators for whether a firm
is vulnerable. Given the exploratory nature of our research, which features a large number of dependent
variables relating to investment, and also the large number of indicators for vulnerable firms, we have
opted to not develop a set of specific hypotheses (Helfat, 2007). Instead our broad research question
focuses on whether the investment plans of these different types of vulnerable firms are hit
disproportionately hard after the onset of the COVID crisis.
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Table 2: Description of the main variables

Dependent variables

Summary Wording of the survey question
Expected change in | For the current financial year, do you expect your total investment spend to
investment be: A. More than last year; B. Around the same amount as last year; C. Less

than last year; D. No investment planned

Availability of internal
finance

Do you think that each of the following will improve, stay the same, or get
worse over the next 12 months? A. Availability of internal finance within the
company (e.g. internal funds like cash). Possible answers: Improve; Stay the
same; Deteriorate

Availability of external
finance

Do you think that each of the following will improve, stay the same, or get
worse over the next 12 months? B. Availability of external finance (e.g. bank
financing, private or public equity). Possible answers: Improve; Stay the same;
Deteriorate

Industry’s business | Do you think that each of the following will improve, stay the same, or get

prospects* worse over the next 12 months? C. Business prospects specific to your sector
or industry. Possible answers: Improve; Stay the same; Deteriorate

Overall economic | Do you think that each of the following will improve, stay the same, or get

climate* worse over the next 12 months? D. Overall economic climate. Possible

answers: Improve; Stay the same; Deteriorate

Political and regulatory
climate*

Do you think that each of the following will improve, stay the same, or get
worse over the next 12 months? E. Political and regulatory climate. Possible
answers: Improve; Stay the same; Deteriorate

New
products/processes*

Investment priority in the next three years: A. Developing or introducing new
products, processes or services

Replacing capacity*

Investment priority in the next three years: B. Replacing capacity (including
existing buildings, machinery, equipment and IT)

Capacity expansion*

Investment priority in the next three years: C. Capacity expansion of existing
production facility

Proxy for "vulnerable" firms (binary variables)

Subsidiary If the firm is a subsidiary.

R&D If the firm has positive R&D investment.
If the firm is a High Growth Enterprise. HGEs are defined in our EIBIS panel as
enterprises with an average annualized employment growth of 10% or more
per year over the past three years, as well as having 10 or more employees at
the beginning of the growth period. Our HGE definition is similar to the

HGE standard OECD-Eurostat definition of HGEs (Eurostat-OECD, 2007).

young x small

Interaction term of the variables young and small. ‘Young’ refers to a dummy
for firms younger than 10 years old, while ‘small’ refers to a dummy variable
that equals 1 if the firm has up to 99 employees.

Source: EIBIS survey. Notes: asterisks * indicate that results for the dependent variables relating to the broader business environment
and economic political climate, as well as firms’ investment priorities (new products/processes; replacing capacity; capacity expansion)

are shown in Appendix OSM.2.
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We also seek to include control variables in our regressions. On the one hand, to facilitate comparisons,
we seek to have the same set of control variables in each regression, to facilitate comparisons across
groups of vulnerable firms. On the other hand, this is not always possible, because we cannot include as
controls those variables that are sometimes taken as proxies for vulnerable firms themselves (e.g. firm
size, firm age). Moreover, recall that time-invariant firm-specific variables will be absorbed into the firm
fixed effects that are included in our regressions. Therefore, we use a standardized set of controls to
facilitate comparisons across regressions (in line with Cirera et al.,, 2021). In some cases, potentially
interesting control variables are not included, because they are affected by many missing values and
would hence reduce the sample size (e.g. investments in ICT and digitalization). Therefore, our set of
control variables refers to country, year, industrial sector and firm-specific dummies (i.e. firm fixed effects),
as well as country x year and sector x year fixed effects, and a constant term.>

Our application of the differences-in-differences (DiD) estimator seeks to follow recommendations for
best-practice (e.g. Cunningham (2021) and Huntington-Klein (2021)). One potentially tricky aspect of
difference-in-differences regression arises when treatments affect participants at different times
(Goodman-Bacon, 2021), although in our context the outbreak of the COVID crisis hits all firms at the same
time (c.f. Garicano and Steinwender, 2016). Another potentially tricky aspect of difference-in-differences
regression relates to the parallel trends assumption (i.e. the possibility that differences between groups
of firms at time t are simply extrapolations of previously diverging trends in the years leading up to t). The
parallel trends assumption is fundamentally untestable (Cunningham, 2021), although we investigate it
by showing the investment trends for vulnerable and non-vulnerable firms in the years before the crisis
in graphical form. To this end, Appendix OSM-1 contains 15 x 4 = 60 graphs that the curious reader may
peruse. Given the challenges surrounding the parallel trends assumption (which is necessary if we are to
ascribe causal interpretations to our results), instead we advise the reader to interpret our results
conservatively as associations rather than causal effects.

3.3.3 Expectations as a proxy for actual investment

We investigate whether the COVID shock has disproportionately affected vulnerable firms by using
expectations surrounding investment as a proxy for actual investment (Balduzzi et al., 2021). This
empirical approach seems necessary, because the COVID shock appeared so recently that data on actual
post-COVID firm-level investment is not available to us yet. We cannot check whether investment
expectations in the 2020 EIBIS wave closely correspond to actual investment, however, the next best thing
could be to check whether the same question in the previous survey wave (EIBIS 2019) corresponds to
actual investment as reported in EIBIS 2020.

The exact wording of the survey question on expected investment in 2019 is in Table 2. The actual growth
rate of investment is calculated using log-differences as:

gr_invyn19_2020 = log(total_investment),y,, — log(total_investment),19

Figure 2 shows that expectations surrounding investment are a meaningful approximation of actual
investment, especially considering that information on actual investment is simply not available to us in
the latest EIBIS survey wave. Figure 2 shows that firms that expect to invest more have a higher average
growth of investment than firms that expect to invest the same amount, who in turn have a higher average
growth of investment than firms that expect to invest less than in the previous year. For the category “less
than”, about 75% of firms have non-positive growth rates of investment. The category of “none” (i.e.
those firms reporting that they have no investment planned) seems a bit of an exception to the pattern

5 Our set of control variables is therefore similar to Cirera et al (2021, p60), whose controls are country, sector, size, and time fixed
effects.
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for the three other categories. Overall, we consider that investment expectations do not perfectly predict
actual investment, but they are certainly much better than random noise, and we take them as a
meaningful proxy variable for actual future investment activity. Investment expectations may correspond
better to the foreseeable or strategic or longer-term components of investment expenditure, as opposed
to short-term ‘surprise’ investment obligations, although of course we have no way of testing this
conjecture.

Figure 2: Expected investment (reported in EIBIS 2019) versus actual growth of investment over the
period 2019-2020 (using information reported in EIBIS 2020).

more than same less than none
excludes outside values

Source: EIBIS survey, our analysis. Notes: Horizontal red line corresponds to growth rates of 0%.

4. Regression results

Equation (1) is estimated using fixed effects (also known as “within”) panel regressions that remove the
time-invariant unobserved heterogeneity that could be affecting firm investment behaviour. Country x
year and sector x year fixed effects control for the possibility that countries and sectors may have
idiosyncratic dynamics that could potentially obscure the firm-level dynamics that we wish to focus on.
Given that we have many alternative dependent variables, and many alternative indicators for what is a
“vulnerable” group of firms, this gives us a rich set of regression results. Tables 3 and 4 below summarize
these fixed effects regression results tables by reporting the DiD coefficient (i.e. the coefficient of ; from
equation (1)).®

Our regression results tables (Tables 3 and 4) show that, most of the time, the DiD coefficients are not
statistically significant.

8 While our main regression analysis focuses on fixed effects regressions, these may perform less well in the context of slowly-
changing highly-persistent explanatory variables, and moreover they do not provide coefficient estimates for country dummies. We
therefore checked the robustness of our findings using OLS regressions as an alternative to fixed effects regressions, and obtained
broadly similar results.
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4.1 Expectations regarding total investment

Table 3 shows the regression results for firms’ investment expectations. This issue is of interest to
policymakers who are concerned about whether vulnerable firms are expecting to cut investment more
than non-vulnerable firms.

HGEs could be a cause for concern, given that they are significantly less likely to report a positive expected
change in total investment. A closer inspection (presented in our subsequent graphical analysis) shows
that while in pre-COVID times HGEs usually expect to invest more than non-HGEs, and that post-COVID
HGEs still have larger investment expectations than non-HGEs, nevertheless HGEs have been
disproportionately badly affected by the COVID shock in the sense that the change in investment activity
of HGEs has dropped faster than for non-HGEs. R&D investors may be a cause for concern too, given that
they are more likely to report a negative expected change in total investment.

Subsidiary firms, which can be considered to be a case of non-vulnerable firms, have seen their investment
plans affected by COVID in that they are more likely to report a negative expected change in total
investment, and less likely to report a positive expected change in total investment.

Summarizing for vulnerable firms, Table 3 suggests that it is potentially concerning that R&D investing
firms and HGEs are somewhat pessimistic about their investment plans post-COVID. Young and small firms,
however, have not had their investment plans significantly affected by the COVID shock (none of the
coefficient is significant).

Table 3: Estimates of the DiD coefficient of 81 obtained from FE (i.e. within) regressions of equation (1).

HGE subsidiary | R&D young x small
Expected change in investment: negative | -0.226 | 3.940 4.209 | -6.378

-0.08 2.11 2.07 -1.49
Expected change in investment: positive | -5.541 | -1.996 -1.617 | 0.926

-2.03 -1.13 -0.86 0.22

Source: EIBIS survey, our analysis. Notes: coefficients significant at the 5% level appear in bold. Controls include country x year and
sector x year fixed effects. This table summarizes results from 2 x 4 = 8 different regressions (i.e. 2 alternative dependent variables
and 4 alternative proxies for “vulnerable” firms). The table shows coefficients as well as t-statistics that are obtained after clustering
the standard errors at the firm level. Control variables, constant term, and model fit statistics for the regressions are not shown here
for conciseness.

4.2 Expectations regarding investment issues

Table 4 shows that HGEs have been negatively affected by the COVID shock. HGEs are significantly more
likely to be pessimistic about the availability of external finance, and significantly less likely to be optimistic.
With regards to young and small firms, the only coefficient that is statistically significant indicates that
young and small firms are significantly less likely to be positive about the availability of external finance.
Regarding R&D investors, the results in Table 4 are somewhat concerning. R&D investors are less likely to
report positive expectations regarding the availability of internal finance. Moreover, they are more likely
to report negative expectations regarding the availability of external finance.
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Table 4: Estimates of the DiD coefficient of #; obtained from FE (i.e. within) regressions of equation (1).

HGE subsidiary | R&D young X small
Availability of internal finance: negative | -2.352 | -1.197 1.733 | -2.297

-1.02 -0.77 1.03 -0.67
Availability of internal finance: positive -3.270 | 0.087 -4.847 | -3.838

-1.30 | 0.06 -3.02 | -0.99
Availability of external finance: negative | 6.328 | -0.265 4.428 | 1.906

2.62 -0.18 2.60 0.52
Availability of external finance: positive | -5.605 | -1.850 -0.677 | -11.129

-2.13 -1.14 -0.37 | -2.80

Source: EIBIS survey, our analysis. Notes: coefficients significant at the 5% level appear in bold. Controls include country x year and
sector x year fixed effects. This table summarizes results from 4 x 4 = 16 different regressions (i.e. 4 alternative dependent variables
and 4 alternative proxies for “vulnerable” firms). The table shows coefficients as well as t-statistics that are obtained after clustering
the standard errors at the firm level. Control variables, constant term, and model fit statistics for the regressions are not shown here
for conciseness.

4.3 Summarizing the regression results
Our regression results can also be discussed by focusing on one category of vulnerable firm at a time.

HGEs report that they are less likely to expect a positive change in investment, following on from the
COVID shock. This could be interpreted as a consequence of the vulnerable status of HGEs in the face of
negative economic shocks. HGEs are also pessimistic about the availability of external finance. Hence, a
possible deterioration of their access to external finance could be an area for policy makers to keep in
mind.

Young and small firms did not seem to have had their investment plans affected by the COVID shock in a
statistically significant way. Nevertheless, they are less likely to be optimistic about the availability of
external finance.

Subsidiary firms are a group of firms that are selected here as being less vulnerable to the COVID shock,
because they may benefit from the support and experience of the business group, as well as potentially
having access to the group’s ‘deep pockets’ of financial resources. Subsidiary firms, interestingly, are more
likely to report a decrease in expected investment. This could be part of a conservative group-level
strategy to brace for lean times. Subsidiary firms could be engaging in a coordinated group-level reduction
in investment that is not necessarily caused by any detectable lack of access to (internal or external)
finance.

R&D investing firms are more likely to expect to decrease their investment levels, which could be a cause
for concern. R&D investors are also less likely to report improvements in availability of internal finance,
and more likely to be pessimistic about the availability of external finance.

Overall, therefore, the COVID shock has been followed by a significant drop in the expected investment
of R&D investors. R&D investors and young and small firms seem to be concerned about the availability
of external finance, and in the case of R&D investors, also more pessimistic about the availability of
internal finance. The COVID shock is also associated with HGEs being less likely to expect to increase their
investment activity, which could be linked to their dismal expectations about the availability of external
finance.

These regression results are useful for providing estimates of the DiD coefficient (i.e. the coefficient of 3,
from equation (1)) and checking their statistical significance and overall model fit, while controlling for

14 Investment expectations by vulnerable EU firms: A difference-in-difference approach



the potentially confounding influence of control variables. However, these regressions can be enriched
with an analysis of event study plots that provide insights on pre-crisis trends (i.e. the parallel trends
assumption).

5. Event study graphs

In this section, event study graphs (Cunningham, 2021) are shown to highlight the differences between
vulnerable groups (e.g. HGEs, R&D investors and young and small firms) and their complement (i.e. their
non- vulnerable counterparts), with respect to responses to the COVID shock. We are not only interested
in whether vulnerable groups are different in 2020, but whether they were also different in 2019 and
earlier, and event study graphs are a useful tool in this respect. Event study graphs can therefore be a
useful complement to the regression results in Tables 3 and 4, because they can shed light on the trends
leading up to the shock. Figure 1 above corresponds to the case where both non-vulnerable and
vulnerable firms stay at their average values in the periods leading up to the COVID shock, hence the
“parallel trends” assumption is supported (Cunningham, 2021) and differences between non-vulnerable
and vulnerable firms cannot be ascribed to pre-existing differences in trends. However, the cases
presented below (Figure 3) show very different scenarios, where the COVID shock either corresponds to
a sudden catastrophic shock for vulnerable firms (Figure 3, left) or a smooth continuation of previous
trends (Figure 3, right). In the former case, policymakers might be concerned to see that vulnerable firms
have been particularly badly affected by the shock, whereas in the latter case, policymakers may wonder
whether the shock had any particular effect at all (considering the previous trends). Note that our
difference-in-difference regressions cannot clearly distinguish between these three cases (Figure 1, Figure
3 left, and Figure 3 right), because in all three cases the average values for pre-crisis years are the same.

Figure 3: scenarios of the difference-in-difference approach. While our difference-in-difference
regressions cannot clearly distinguish between these two cases, nevertheless they are distinguishable
in event study graphs.
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Source: our elaboration

This section therefore presents event-study graphs, that are plotted after taking into account a
rudimentary set of control variables (i.e. country and sector fixed effects).” To be precise, the datapoints
used in the event-study graphs are obtained from year-wise cross-sectional OLS regressions, hence these
estimates are not directly comparable to our regression coefficients in Tables 3 and 4 above, although
they focus on the same phenomena using the same data and related techniques. These graphs should

" This is done to maintain consistency across graphs. For example, we do not control for subsidiary firms in these graphs, because
this would not be possible in the case where the main explanatory variable is a dummy variable for subsidiary firms; and therefore we
prefer to drop subsidiary firms as a control variable in all graphs (even in cases where the main explanatory variable is not the dummy
for subsidiary firms).
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therefore be seen as providing complementary evidence from a different angle. While regression results
are evaluated with regards to whether the coefficients are statistically significant, the results shown in
these event-study graphs are evaluated with regards to whether the post-COVID datapoint is merely a
continuation of previous trends, or whether it is a marked disruption from previous trends. Error bars
(dashed lines) on the graphs correspond to robust standard errors around the main coefficients, to
indicate whether the coefficients are statistically significantly different from zero at the a=5% level.

While space limits prevent us from showing all graphs in the print version (see instead the online Appendix
0OSM-1), a hand-selected set of plots will be shown here while discussing our results. Clearly, there is a risk
of cherry-picking results if we present only the better-looking graphs. We respond to this valid concern in
four ways. First, the reader is encouraged to inspect all the graphs in the online Appendix OSM-1 and
reach their own conclusions. Second, we try to take a broad view of our results, prioritizing results that
emerge to be significant and coherent across alternative indicators. Third, we also comment on non-
significant results that are surprising and that differ from our prior expectations. Fourth, we remind the
reader to be cautious when interpreting our results, that causal interpretations of our results are not
necessarily warranted, and that policy interventions should not be based on our evidence alone but by
drawing on a broader evidence base.

5.1 Expectations regarding total investment

We begin our analysis of the graphs by focusing on expectations regarding total investment. To illustrate
how to interpret the graphs, we start by walking through the case of Figure 4 (top). The horizontal axis
refers to the year (2016-2020) in which the firm reported its expectations regarding total investment. The
vertical axis, in percentage points, refers to the conditional difference between HGEs and non-HGEs (or,
more generally, between X and non-X in the case of the X-dummy for the vulnerable group X). For example,
if 25% of HGEs expect to invest more in 2020, and 19% of non-HGEs expect to invest more in 2020 (as
shown in Appendix Table OSM-3), this corresponds to an unconditional difference of 6%, hence the
datapoint would align with the value 6% on the horizontal axis. Positive values presented in the chart
(Figure 4, top) means that higher share of HGEs compared to non-HGEs expect to invest more. The
conditional difference is not the same as the unconditional difference, because it applies control variables
(here: country dummies and sector dummies) to adjust for differences between HGEs and non-HGEs in
the context of an OLS regression, making the two more comparable. As it happens, Figure 4 (top) shows
that the datapoint for 2020 does not clearly emerge from extrapolating from a smooth trend in previous
years (2019, 2018, and before).

The graphical results are shown in Figure 4 and are generally in line with the regression results shown
earlier in Tables 3 and 4. In most cases, the results do not show any clear changes due to COVID. In a few
cases, though, the COVID shock seems to have had a distinct effect, and in the following we focus on
presenting those cases where we document a relatively clear-cut COVID effect.

HGEs appear to become pessimistic regarding their expected investment in the current financial year,
because they are less likely to report a positive change in investment. This finding of lower chances of
expected investment growth for HGEs was observed earlier in Table 3. In the pre-COVID years, the
coefficients in Figure 4 (top) show that HGEs are about 6-8 percentage points more likely than non-HGEs
to report a positive expected change in total investment, while for the year 2020 this number drops to
around 4 percentage points. Hence, the HGE premium remains positive (indicating that HGEs continue to
be more likely than non-HGEs to report a positive expected change in total investment), although the
decrease in magnitude of the HGE premium suggests that they have been disproportionately affected by
the COVID shock (compared to non-HGEs) in terms of investment expectations.
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Taking a different angle on the same phenomenon of investment expectations, we focus on expectations
regarding negative changes in investment. R&D investors and subsidiary firms are more likely to expect a
negative change in investment. While R&D investors are usually considered to be vulnerable to financial
constraints, subsidiaries may be withholding their investment as a ‘wait-and-see’ tactic (Table 4). These
sudden increases in negative expectations for investment for these two groups (subsidiaries, R&D
investors) were all seen to be statistically significant in Table 3 also. Hence, the event study graphs in
Figure 4 are broadly in line with the findings from our earlier regressions.

Figure 4: Responses regarding changes in expected total investment. Line colours differ (blue or red)
because the questions differ (positive or negative expected change). Top: HGEs, positive expected
change. Bottom Left: R&D investors, negative expected change. Bottom Right: Subsidiary firms,
negative expected change.
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5.2 Expectations regarding internal and external finance

Next, we investigate how the COVID shock has affected expectations regarding the availability of internal
finance within the company (e.g. internal funds such as cash) and external finance such as bank financing,
private equity or public equity.

Starting with the case of internal finance, the results in Figure 5 are generally in line with the regression
results in Table 4. Groups of vulnerable firms (HGEs and R&D investors) are less likely to expect an
improvement regarding internal finance, and the time trends seem to suggest that this decrease in
optimism is a feature of the 2020 COVID survey wave. In these two cases (HGEs and R&D investors), the
regression results in Table 4 were statistically significant for R&D investors, but not for HGEs. Overall,
therefore, the graphs shown in Figure 5 suggest that the situation for internal finance has deteriorated in
the wake of the COVID shock.

Figure 5: Responses regarding availability of internal finance. Left: HGEs, expected improvement. Right:
R&D investors, expected improvement.
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dummies), using robust standard errors.

Figure 6 below presents graphs regarding availability of external finance, focusing mainly on the cases that
are statistically significant in Table 4. The top row of Figure 6 relates to HGEs, showing that they are more
likely to expect a deterioration in the availability of external finance, and also less likely to expect an
improvement. Figure 6 (bottom left) shows that R&D investors are more likely to expect a deterioration in
the availability of external finance. Figure 6 (bottom right) suggests that firms that are young and small are
less likely to be optimistic about the availability of external finance.
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Figure 6: Responses regarding availability of external finance. Line colours differ (blue or red) because
the questions differ (positive or negative expected change). Top Left: HGEs, expected deterioration. Top
Right: HGEs, expected improvement. Bottom Left: R&D investors, expected deterioration. Bottom
Right: young x small firms, expected improvement.
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6. Conclusion

The sudden onset of the COVID shock has left European economies reeling, resulting in a sudden
contraction of demand that has hit some vulnerable firms and sectors in a remarkably uneven way. As a
result, there is a genuine interest from policymakers to learn about which types of firms have been left in
vulnerable circumstances as a result of the crisis. While the EU and Member States have quickly set up

initiatives to support vulnerable firms during the COVID crisis, nevertheless there is a need to shed light
on which firms are more vulnerable.

We present new evidence on the evolution of investment plans of certain groups of firms suspected of
being vulnerable (young and small firms, High-Growth Enterprises (HGEs) and R&D investors). We are
interested in seeing if these vulnerable firms’ expectations regarding investment activity have been hit
especially hard by the sudden onset of the COVID crisis. To do this, we apply a difference-in-differences
approach on panel data regarding forward-looking investment expectations. While some vulnerable
groups may generally be considered to invest more (e.g. HGEs or R&D investors) than non-vulnerable
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groups in good years, there are concerns that the COVID shock may have had an unusually severe effect
on the investment plans of vulnerable firms.

Our results show that HGEs are suddenly less likely to expect a positive change in investment, while R&D
investors are suddenly more likely to expect a negative change in investment. R&D investors are less likely
to be optimistic about the availability of internal finance for investment purposes. Young and small firms,
HGEs, and R&D investors are more likely to be pessimistic about the availability of external finance.

Overall, therefore, a particularly vulnerable group of firms seems to correspond to R&D investors, who
have decreased their expectations regarding investments, and who expect problems regarding the
availability of both internal and external finance. Further analysis (results presented in Appendix OSM2)
shows that R&D investors are also pessimistic about their industry’s business prospects, which could be
problematic given that R&D investment is procyclical and that a drop in economic confidence could lead
to a decrease in R&D investment (Barlevy, 2007; Roper and Hunter, 2021). Other areas of concern for
policy makers could be the availability of external finance for HGEs as well as young and small firms. In
this context, policy measures to alleviate liquidity concerns for vulnerable firms in times of crisis should
also reflect their specific financing requirements, as for instance Benedetti-Fasil et al. (2021) point out in
the case of HGEs. More generally, our results also underline the importance of policy measures as a
response to economic crisis to support demand and thus stabilizing investment (expectations) across
different groups of (vulnerable) firms, e.g. by implementing the Recovery and Resilience Facility.®

Regarding our difference-in-difference methodology: In many cases, the parallel trends assumption was
not supported: i.e. vulnerable firms may be significantly different from non-vulnerable firms in the 2020
COVID survey wave, but this can be explained by pre-COVID trends rather than being an unambiguous
consequence of the COVID shock. This is a strength of our difference-in-difference panel data strategy,
because other approaches would not have been able to obtain these insights. Indeed, our empirical
approach combines panel regressions with complementary graphs of the dynamic evolution of investment
expectations around the time of the COVID shock, to enable a deeper understanding of the phenomena.

Our study is not without limitations, which can be mentioned here. First, the groups of firms that we
consider to be a priori vulnerable are young and small firms, HGEs, R&D investors and non-subsidiaries.
Although these indicators for vulnerable firms yield a rich set of results, future research could extend our
analysis with other possible indicators of firm-level vulnerability that are not investigated in depth here.®
Second, a limitation of our analysis is that we use data on the expectations of firms regarding investment
activity and investment-related framework conditions. Expectations regarding investment activity may
not correspond well to actual investment activity, for example if firms cannot accurately predict their
future behaviour or if firms suffer from the usual self-report biases. In our context, however, this
simplifying assumption seems necessary because data on actual investment amounts are not available

8 https://ec.europa.eu/info/funding-tenders/find-funding/eu-funding-programmes/recovery-and-resilience-facility_es (last accessed 25
Jan 2022).

® Seven variables can be mentioned here. First: firms' degrees of digitalisation. We have a small number of observations on
digitalization in our data, which hinders a detailed analysis. Firms with a higher degree of digitalisation could potentially fare better
during the COVID crisis, e.g. if their production and sales strategies are more amenable to a sudden shift online in times of lockdown.
However, investments in digitalization often display a J-curve, such that there is a long timelag between the time of investment and
the actual benefits in terms of enhanced productivity and financial performance (Brynjolfsson et al., 2021). Second: some sectors are
more vulnerable than others (Benedetti Fasil et al., 2021; Bloom et al., 2021). An indicator of vulnerable sectors could potentially be
constructed (e.g. where vulnerable sectors are defined as sectors with the largest drops in revenue in 2020). Third: some
regions/countries could be categorized as more vulnerable, in terms of the extent of liquidity support offered by the government to
vulnerable firms. Fourth: future work could potentially have access to indicators of financial vulnerability (e.g. firms whose bank loan
applications were rejected), to investigate whether financially vulnerable firms fared worse in the COVID crisis. Fifth, exporter firms
could be more vulnerable than non-exporters, for example if there are disruptions in distribution networks and supply chains (Meinen
et al., 2021). Sixth, firms with high degrees of financial leverage could be vulnerable. Seventh, while we investigate R&D investors as
a vulnerable group of firms, nevertheless firms that invest in other intangible assets could be considered to be vulnerable because
they may have similar problems regarding issues such as collateral and information asymmetries.
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yet. Third, although we recognize the multifaced nature of the COVID shock, we do not investigate the
channels through which COVID affected investment activity. Some possible channels could be changes to
capacity utilization within firms, changes to demand, changes in financing conditions, changes due to
increased uncertainty, and so on. Future research might be able to investigate the role of these channels
in explaining how the COVID shock has affected vulnerable firms.

Overall, we have focused our discussion on a handful of statistically significant results, although we also
highlight that some of our results were not statistically significant. We are aware of the dangers of cherry-
picking statistically significant results. We have taken several steps to investigate whether our results are
robust and reliable. Nevertheless, we hope that our results will contribute to an emerging evidence base
that provides a richer understanding of how crises (such as the COVID shock) affect the investment
decisions of vulnerable firms.
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ONLINE SUPPLEMENTARY MATERIALS

APPENDIX OSM 1: event study graphs.

Datapoints are obtained from regressions that include control variables (sector and country dummies),
using robust standard errors.

Graphs are organized in the following way:
e By group of vulnerable firm: HGE, subsidiary, R&D investor, and also the interaction term young
x small.
e Then, in the order shown in the table below (by questions: q21_n; q21_p; 9q23_1 n; q23_1 p;
023_2_n; 923_2_p; 923_3_n; q23_3_p; 923_4_n; 923_4_p; 923_5_n; q23_5_p; 925_1; 925_2;
q25_3)

Appendix Table OSM-1: Information on the survey questions regarding investment expectations

Survey Summary Wording of the survey question
question
For the current financial year, do you expect your total investment spend to be: A.
q21 Expected change in | More than last year; B. Around the same amount as last year; C. Less than last year;
investment D. No investment planned
Do you think that each of the following will improve, stay the same, or get worse over
gq23_1 Availability of internal | the next 12 months? A. Availability of internal finance within the company (e.g.
finance internal funds like cash). Possible answers: Improve; Stay the same; Deteriorate
Do you think that each of the following will improve, stay the same, or get worse over
q23_2 Availability of external | the next 12 months? B. Availability of external finance (e.g. bank financing, private or
finance public equity). Possible answers: Improve; Stay the same; Deteriorate
Do you think that each of the following will improve, stay the same, or get worse over
gq23_3 Industry’s business | the next 12 months? C. Business prospects specific to your sector or industry. Possible
prospects answers: Improve; Stay the same; Deteriorate
Do you think that each of the following will improve, stay the same, or get worse over
q23_4 Overall economic | the next 12 months? D. Overall economic climate. Possible answers: Improve; Stay the
climate same; Deteriorate
Do you think that each of the following will improve, stay the same, or get worse over
q23_5 Political & regulatory | the next 12 months? E. Political and regulatory climate. Possible answers: Improve;
climate Stay the same; Deteriorate
4251 New Investment priority in the next three years: A. Developing or introducing new
- products/processes products, processes or services
4252 Replacing capacity Inv.es.tment priqrity in the. next three years: B. Replacing capacity (including existing
buildings, machinery, equipment and IT)
4253 Capacity expansion Investment pl.'iority in the next three years: C. Capacity expansion for existing
products/services

Source: EIBIS survey.

24 Investment expectations by vulnerable EU firms: A difference-in-difference approach




Figure OSM-1.1: HGEs
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Figure OSM-1.2: Subsidiary
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Figure OSM-1.3: R&D investors
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Figure OSM-1.4: Interaction term: young and small firms
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APPENDIX OSM 2: business environment, economic
climate, and investment priorities

Table OSM-2.1 shows various results for the expectations of vulnerable firms regarding their industry's
business prospects, the overall economic climate, and the political and regulatory climate. HGEs are
observed to be less likely to have positive expectations about their industry’s business prospects and
about the overall economic climate.

R&D investors tend to have a pessimistic view on their industry’s business prospects, in the sense that
they are significantly less likely to report positive expectations. This could be a problem, because
theoretical work has emphasized that R&D investment depends on optimistic projections about the state
of the economy and regarding the size of the market (and hence demand for the R&D outputs) (Barlevy,
2007; Piva and Vivarelli, 2007).

Regarding subsidiary firms, which are a case of non-vulnerable firms, Table OSM-2.1 suggests that overall
they are quite optimistic. The only significant coefficient in their case suggests that they are more likely
to report positive expectations regarding their industry’s business prospects.

Table OSM-2.1: Estimates of the DiD coefficient of f; obtained from FE (i.e. within) regressions of
equation (1). Controls include country x year and sector x year fixed effects. This table summarizes results
from 6 x 4 = 24 different regressions (i.e. 6 alternative dependent variables and 4 alternative proxies for
“vulnerable” firms). The table shows coefficients as well as t-statistics that are obtained after clustering
the standard errors at the firm level. Control variables, constant term, and model fit statistics for the
regressions are not shown here for conciseness.

HGE subsidiary | R&D young % small
Industry’s business prospects: negative | -0.405 0.357 2.395 -2.406
-0.16 0.21 1.28 -0.97
Industry’s business prospects: positive | -6.419 3.767 -4.042 -1.247
-2.38 2.22 -2.20 -0.5
Overall economic climate: negative 0.489 0.759 1.357 -6.696
0.18 0.44 0.73 -2.72
Overall economic climate: positive -3.004 2.828 -0.250 1.540
-1.27 1.90 -0.15 0.73
Political & regulatory climate: negative | 1.998 0.144 -1.081 -1.995
0.69 0.08 -0.55 -0.75
Political & regulatory climate: positive -1.536 1.708 0.752 4.137
-0.64 1.20 0.47 1.88

Source: EIBIS survey, our analysis. Notes: coefficients significant at the 5% level appear in bold.

Here we investigate responses regarding the survey question on business prospects specific to the
sector or industry.

Investment expectations by vulnerable EU firms: A difference-in-difference approach 33



Figure OSM-2.1: Responses regarding business prospects and overall economic climate. Top: HGEs,
expected improvement. Bottom Left: R&D investors, expected improvement. Bottom Right: subsidiary
firms, expected improvement.
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Source: EIBIS survey, our analysis. NOTES: Datapoints obtained from regressions that include control variables (sector and country
dummies), using robust standard errors.

Figure OSM-2.1 shows that subsidiaries are more likely to report an improvement in business prospects
(Figure OSM-2.1, bottom right). Perhaps, subsidiaries have business opportunities that will allow them to
thrive despite the challenges brought on by COVID, for example opportunities brought on by digitalization
and the reorganization of business processes and economic activity.

Figure OSM-2.1 also shows that some categories of firms are less optimistic about business prospects after
COVID. In particular, HGEs (Figure OSM-2.1, top) and R&D investors (Figure OSM-2.1, bottom left) are
somewhat less likely to expect an improvement in business prospects in the 2020 COVID wave.

Table OSM-2.2 presents the results from the survey questions on investment priorities, which correspond

to three areas: developing or introducing new products, processes or services; replacing capacity, and
capacity expansion. No significant results are found for HGEs, young and small firms, subsidiaries, or R&D
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investors. Both HGEs and R&D investors report putting less emphasis on replacement, and more emphasis
on introducing new products, and services, although these results did not attain statistical significance.

Table OSM-2.2: Estimates of the DiD coefficient of 8; obtained from FE (i.e. within) regressions of
equation (1). Controls include country x year and sector x year fixed effects. This table summarizes results
from 3 x 4 = 12 different regressions (i.e. 3 alternative dependent variables and 4 alternative proxies for
“vulnerable” firms). The table shows coefficients as well as t-statistics that are obtained after clustering
the standard errors at the firm level. Control variables, constant term, and model fit statistics for the
regressions are not shown here for conciseness.

HGE subsidiary | R&D young % small
Replacing capacity 3.127 0.739 0.980 -2.765
1.26 0.44 0.57 -1.19
Capacity expansion -3.172 0.038 -2.135 3.726
-1.13 0.02 -1.19 1.53
New products/processes | 0.327 2.801 2.725 -2.634
0.13 1.76 1.51 -1.24

Source: EIBIS survey, our analysis. Notes: coefficients significant at the 5% level appear in bold.

We also inspect the event study graphs regarding investment priorities. Figure OSM-2.2 shows the
investment priorities of R&D investors following on from the COVID outbreak. R&D investors report
putting less emphasis on replacement capacity,® and more emphasis on introducing new products,
processes, and services. Similar results for R&D investors were found in the regression results in Table
OSM-2.2, although they did not attain statistical significance.

Figure OSM-2.2: Responses regarding (different areas of) investment priorities. Left: R&D investors,
replacing capacity. Right: R&D investors, developing new products & processes.
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Source: EIBIS survey, our analysis. NOTES: Datapoints obtained from regressions that include control variables (sector and country
dummies), using robust standard errors.

© Note however that this negative coefficient for 2020 for R&D investors for expected change in total investment is not a clear break
from the values taken in previous years, and the corresponding regression coefficients in Tables 3 and 4 are not statistically significant.
Stronger, however, is the result for 2020 for R&D investors for expected change in overall economic climate.
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APPENDIX OSM 3: descriptive statistics for the investment
expectations of HGEs, 2019-2020

Table OSM-3.1: Proportions of firms corresponding to different responses regarding expected total
investment spend in the current financial year.

Non-HGEs HGEs
2019 2020 2019 2020
A. More than last year 29% 19% 39% 25%
B. Around the same amount as last year 43% 24% 38% 23%
C. Less than last year 22%  47% 20% 42%
D. No investment planned 5% 9% 3% 7%

Source: EIBIS survey, our analysis. Notes: column totals calculated after removing “Refused” and “Don’t Know.” Value added weights
are applied.
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