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Financing small and innovative firms during COVID-19
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ABSTRACT
Previous research on the financing of smaller innovative firms has
established that being small per se creates problems in accessing
finance, but being small and innovative adds another layer of difficulty.
This new research explicitly questions whether the Covid-19 crisis has
added to the debt access problems of an already disadvantaged group
of firms. Using a unique Covid-19 period dataset of 9000 UK SMEs, we
find that the most innovative firms had the highest demand for loans
during the Covid-19 crisis and evidence that those firms trying to
introduce new products and services faced more severe borrowing
constraints. As the vast majority of Covid-19 loans in the UK were
government guaranteed, we also find that several classes of innovative
firms found it more difficult to access government supported loans. It
was also not the case that those most impacted by the crisis had the
most privileged access to government loan schemes despite a greater
need for liquidity. These findings have potential implications for
financing innovative firms in the post-Covid-19 world, such as
proposing a specific innovation loan guarantee scheme with higher
than conventional guarantee rates.
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1. Introduction

The impact of the Covid-19 crisis meant that a much broader swathe of the UK business population
faced restricted trading conditions and this caused a general liquidity squeeze that was much more
severe than in the Global Financial Crisis period (GFC) (Cowling, Brown, and Rocha 2020). In the light
of this much broader and more severe impact on the UK business sector the policy response was
similar in that it sought to re-capitalise businesses. Three years on from the UK Covid-19 outbreak,
attention is now turning to what the recovery might look like and what role smaller younger firms
will play in promoting recovery and economic growth. There is a general acceptance that smaller,
but particularly younger, firms play a key role in economic growth (Haltiwanger, Jarmin, and
Miranda 2013). The empirical evidence is very clear that the contribution is not equally distributed
across the population but more concentrated amongst specific subsets of the smaller business popu-
lation (Ayyagari, Demirgüç-Kunt, and Maksimovic 2011). It is here that innovative firms play a very
prominent and disproportionate role as their contributions to economic growth and productivity
are related to their ability to innovate and bring to market new products and services (Balsmeier
and Woerter 2019). Innovative firms are also relevant and interesting in respect of their financing
behaviours as they have a greater demand for external capital due to their ability to burn internal
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cash resources during the process of commercialisation and bringing new offerings to market and
due to their inherently risky business models (Akpan, Soopramanien, and Kwak 2020; Hsu et al.
2015; Savignac 2008), but also face thin capital markets (Polzin, Sanders, and Stavlöt 2018). It
follows that how capital markets react to their funding applications are of paramount importance
(Cowling, Ughetto, and Lee 2018; Magri 2009). On the supply-side of capital markets, the preference
financiers have for tangible assets also puts innovative firms in service-based industries at a disad-
vantage, although Yang, Gu, and Yang (2021) also highlight the potential role of IP as a collateral
substitute. This is particularly relevant in an innovation context where risk and uncertainty in
terms of the distribution of potential outcomes are heightened compared to more conventional
firms (Hottenrott and Peters 2012; Jia 2018) and particularly for new start-ups (Arena et al. 2018).

GFC research suggests that finance problems are magnified for all firms, but particularly innova-
tive firms (Lee, Sameen, and Cowling 2015). It is also of note that there was a general collapse in UK
equity provision during this period (Brown, Rocha, and Cowling 2020). We incorporate two novel fea-
tures into our research and analysis. First is our use of a composite Covid-19-Severity-Index (CSI),
which classifies how badly each firm has been affected by the crisis-related trading restrictions
along multiple dimensions. Second is a very fine-grained innovation classification that identifies
firm’s with Intellectual Property on their balance sheets, firms who have developed new products
and services, and combinations of the two. These are in addition to being small that form the
basis of our investigation.

This paper investigates the financing of innovative firms during Covid-19 using two waves of a
bespoke Covid-19 crisis version of the UK SME Finance Monitor – covering over 9000 firms – in
2020 quarter 2 (April-June) and 2020 quarter 3 (July-September). The data set is large enough to con-
sider the early impact of Covid-19 as the first wave corresponds to the formal lockdown of the UK
economy and a period when the UK government began to introduce its Covid-19 loan guarantee
schemes. Our approach is to use econometric analysis to explore how financing for innovative
firms evolved during the Covid-19 crisis, taking account of the firm level severity of the crisis
impact and the level of innovativeness of the firm. After our analysis, we draw out the key public
policy implications.

The results show that the smallest firms had the highest demand for finance during Covid-19 and
medium-sized firms the highest chance of receiving it. The second key finding was that the most
innovative firms (those developing new products and services and with IP on their balance
sheets) had the highest demand for finance suggesting that if these demands were not met then
the ‘best’ innovators would be at risk of failure due to running out of cash. This would naturally
weaken the UK economy’s ability to innovate and grow in the post-Covid-19 period. On the
supply-side of debt markets, we find that innovators developing new products and services had
the highest loan refusal rates and this may constrain future market development and diffusion of
innovations. Our results show that the severity of the firm-specific Covid-19 impact was associated
with a higher demand for finance and this supports the government response through its’ loan guar-
antee schemes as an appropriate policy instrument. It also confirms that cash-flow problems led
directly to firms running out of liquidity. However, the fact that innovative firms with IP on their
balance sheets were more likely to be offered conventional loans and less likely to be offered gov-
ernment-guaranteed loans also potentially weakens the argument that financiers prefer tangible
assets to lend against and dislike intangible assets. Finally, our results clearly suggest that two of
the most commonly identified factors determining loan outcomes, firm age, which is a proxy for
lending risk, and geography, which is a strong proxy for local demand conditions, were not impor-
tant during the Covid-19 pandemic period, suggesting that small business lending fundamentally
changes in nature (a) during a severe crisis, and (b) in the presence of a generous loan guarantee
scheme.

Our research makes several important contributions to the wider literature on innovation finance,
and adds to the body of work that explored this issue in the context of the GFC. It is one of the first
papers to empirically investigate how access to finance for innovative firms was shaped by the

2 M. COWLING ET AL.



Covid-19 crisis. We also considered the uniqueness of the Covid-19 impact on each firm and this was
found to be extremely important in increasing the demand for finance. Finally, our measure of inno-
vation is more inclusive, and fine grained, than in most other studies that have commonly used R&D-
based measures (Bryan, Lemus, and Marshall 2020) or exclusively focused on newly commercialised
products and services.

The rest of this paper is organised as follows. Section reviews the literature on the financing of
innovative forms. Section 3 describes the survey data we use for analysis and provides our key
definitions for our Covid-19-Severity-Index and our 4-way innovation classification. Section 4
describes the data at a univariate level in respect of loan demand and supply. Section 5 estimates
a series of probit models (some with a selection specification) to isolate key differences in loan
demand and supply and the use of government-supported loan schemes. Section 6 draws together
our key findings and the implications for future research and also for government policy.

2. Literature review

Credit rationing in the small business sector has been extensively examined in a wide body of
research (Berger and Udell 1992; 1998; Hall 2012). At the core of this literature is the information
asymmetry between SMEs and banks (Behr and Guttler 2007; Berger and Udell 1998; Petersen
and Rajan 1994). The adverse selection and moral hazard problems as a result of this agency
problem lead to a supply of investment capital below the social optimum (de Meza and Southey
1996; Stiglitz and Weiss 1981). The failure of SMEs to secure the finance needed is caused by lack
of asset cover (Coco 2000), poor information flows (Diamond 1984; Myers 1984; Myers and Majluf
1984), non-viable projects, poor management teams, and exogenous factors such as unfavourable
economic conditions (Cowling, Liu, and Ledger 2012; Lee, Sameen, and Cowling 2015). The issue
of ‘unfair’ credit rationing, that is not based on firm quality (Stiglitz and Weiss 1981), has been the
focus of a large literature (Cowling and Mitchell 2003; Fraser 2009), and has been used to justify gov-
ernment intervention such as loan guarantee programmes (Cowling 2010; Cowling and Siepel 2013;
Riding 1997).

2.1. Access to finance for innovative SMEs

There are several unique characteristics of innovative SMEs which suggest that they are more likely
to be disadvantaged in the credit market (Carpenter and Petersen 2002). First, the high uncertainty
associated with innovation and R&D (Mina, Lahr, and Hughes 2013), as well as the higher transaction
costs related to external financing means that banks have to factor in high idiosyncratic risks when
making lending decisions to innovative SMEs. Since innovation is more likely to happen in smaller
firms (Acs and Audretsch 1987), there are fewer scale economies to investment compared to
larger firms (Berger and Udell 1998; Cassar 2004, Freel 2007), which makes the investment returns
to innovation significantly and negatively skewed (Coad and Rao 2008). Therefore, financing inno-
vation appears less attractive for banks, who cannot enjoy the upside potential whilst left unpro-
tected from the downside risk of an innovation project due to the nature of debt investment.

Second, innovative SMEs suffer more from the informational opacity in the firm-bank relationship.
Because of the high novelty of innovative products/services with little or no track record, banks
impose high risk premia to compensate for the difficulties in determining ex ante the valuation of
the innovation (Akerlof 1970; Hall 2012; Stiglitz and Weiss 1981). Moreover, information asymmetry
may pose further difficulties for investors to monitor ex post the behaviour of innovative SMEs. As
such, investors may require physical assets as collateral to secure their investment but for innovative
SMEs whose value relies heavily on growth opportunities and intellectual property, their intangible
and highly firm-specific assets have little collateral value (Colombo and Grilli 2007; Mina, Lahr, and
Hughes 2013; Revest and Sapio 2012).

ECONOMICS OF INNOVATION AND NEW TECHNOLOGY 3



Third, generalised investors such as banks have neither the skills nor resources to evaluate the
investment potential of highly context-specific innovation projects, particularly when capital require-
ments are based on innovations yet to be commercialised (Colombo and Grilli 2007; Stiglitz 1993).
With the emergence of standardised credit scoring techniques (Cressy 2002; Fraser 2014), banks
would prefer to invest in more established businesses or those with lower technological uncertainty
(Carpenter and Petersen 2002; Hall 2012).

On the demand side and according to the pecking order theory (Myers 1984; Myers and Majluf
1984), external sources of finance are particularly important for innovative SMEs with limited internal
funds (Schneider and Veugelers 2010). The most common source of external funding is the commer-
cial bank loans (de Bettignies and Brander 2007), even for innovative SMEs (Giudici and Paleari 2000).
Credit rationing can also arise from the demand side if credit-worthy firms with a latent demand for
capital become discouraged because the cost of application is too high (Kon and Storey 2003). A
series of recent empirical studies have found that firms may self-select out of the capital market
based on their perception of the true capital supply (Cole and Sokolyk 2016; Cowling et al. 2016;
Han, Fraser, and Storey 2009; Kon and Storey 2003). Therefore, the considerably higher risks inherent
in high-tech, innovative companies are likely to a priori lead to higher discouragement (Hutton and
Nightingale 2011).

Based on the above discussion, we propose the following hypotheses:

H1: Small, innovative firms have a higher demand for credit.

H2: Small, innovative firms are more likely to experience difficulties in accessing external finance.

2.2. The effect of pandemic and other economic shocks on access to innovation finance

Cowling, Liu, and Ledger (2012), using a large sample of UK SMEs, show that the number of finance-
seeking firms dropped by 12% during the GFC, and this depressed demand persists even aftermath
the GFC. However, a greater degree of credit rationing in an adverse economic environment is
usually observed, following the sudden drying-up of liquidity (Acharya and Viswanathan 2011) or
tight monetary conditions (Bougheas, Mizen, and Yalcin 2006). It is found that banks become less
capable of evaluating the riskiness of loan applicants during a recession given the increased
market noise, and tend to use a smaller set of factors in making their lending decisions (Cowling,
Liu, and Ledger 2012).

The demand for finance by innovative SMEs is closely associated with the needs for innovation
investment, here specifically related to enhancing the technological content of products and ser-
vices. The creative destruction theory (Schumpeter 1939) suggests that periods of economic turbu-
lence present a unique opportunity for firms capable of innovation to challenge their incumbent
counterparts and take advantage of the increased demand when the market recovers. Therefore,
innovation activities and thus the demand for innovation finance appears to be counter-cyclical.
The demand-pull theory (Schmookler 1966), on the other hand, argues that the marginal benefit
of innovation is maximised when market demand is high. Accordingly, innovation investments
are supposed to be pro-cyclical and during an economic downturn, low profit margins (and thus
the availability of internal funds) and a general ‘pessimistic mood’ are likely to depress the external
financing needs of innovative firms (Freeman, Clark, and Soete 1982).

We have established why innovative firms are usually considered to be more risky even in a
‘business as usual’ period (Lee, Sameen, and Cowling 2015; Nanda and Rhodes-Kropf 2017). In a
crisis they are considered even more risky and innovation outcomes are more uncertain. It was
the case that in the UK during the early Covid-19 period only 8% of total small business loans
issued were not under a government guarantee (Calabrese, Cowling, and Liu 2022) which is excep-
tional and reflects the scale and generosity of the government schemes. The BBL scheme had a 100%
guarantee on loans up to a ceiling of £50,000 and a fixed interest rate of 2.5%, and the CBILS scheme
with an 80% guarantee and a ceiling of £5 m and guaranteed loan take-up was unprecedented

4 M. COWLING ET AL.



compared to the entire 40-year history of UK guarantee schemes (Cowling et al. 2022). Further, there
is additional evidence that previously scarred and discouraged small business borrowers re-entered
the loan market and were routed onto the government schemes (Cowling, Liu, and Calabrese 2022),
and that there was a much more equitable regional distribution of loans (Cowling, Nightingale, and
Wilson 2023). However, this scale of guaranteed lending did not come without consequences, not
only in the UK (Cowling et al. 2022), but in Germany (Dörr, Licht, and Murmann 2022) and other
countries including Switzerland (Zoller-Rydzek and Keller 2020) and Italy (Cascarino et al. 2022). It
is a likely consequence that even when all small firms are facing liquidity problems, that innovative
firms were relatively more disadvantaged and thus more likely to seek out loans, and particularly
loans issued under a government guarantee.

Derived from the above review on the relation between economic shocks and capital market, we
propose two further hypotheses regarding the effect of COVID-19 pandemic:

H3: The demand for finance by innovative SMEs will increase as the pandemic extends.

H4: Innovative firms more severely affected by the pandemic are more likely to receive government-backed
loans.

3. Data and definitions

We collect our data from the SME Finance Monitor (SFM) special Covid-19 survey waves for the
period April to September 2020. In total the two survey waves contain a cross-sectional of individual
firm responses from 9011 UK SMEs, and after eliminating missing values, we have 7718 valid obser-
vations. These special survey waves are unique within the context of the 36 SFM waves that pre-
ceded them as they incorporated some specific questions relating to the UK government Covid-
19 lending schemes. It is this additional information that we use to tackle our key research
questions.

Each respondent firm interviewed per wave (by CATI using the quota sampling method) is allo-
cated a Dun & Bradstreet and Experian credit risk rating and this is added to the data set on a case-
by-case basis. Sample weights were applied based on the above three strata – size, sector and region,
and then for firms trading for fewer than two years (start-ups). Weights were initially applied separ-
ately to each wave and both waves were then combined and grossed to the total of 5,002,010 SMEs,
based on the UK business population data. This ensures that each individual wave is representative
of all SMEs while the total interviews conducted are weighted to the total of all SMEs.

The key dependent variables that link to our research questions are: (i) Sought Loan – coded 1 if
firm sought a bank loan and 0 if not; (ii) Got Loan Offer – conditional on applying for a loan in the first
instance, coded 1 if the firm received an offer from the bank and 0 if refused; and (iii) Government
Backed Loan Offer – conditional upon applying for a loan and receiving an offer, coded 1 if firms
loan offer was through the UK government Covid-19 lending schemes and 0 otherwise (i.e. a con-
ventional bank loan).

It is appropriate here to provide some detail about our key variable – Government Backed Loan
Offer. This relates to two Covid-19 specific loan guarantee schemes which replaced the single
national Enterprise Finance Guarantee (EFG) scheme which offered bank loans of up to £1.2 m to
credit constrained smaller firms with a 75% guarantee and a premium interest rate of 2.5%. The
smaller loan guarantee scheme, the Bounce Back Loan Scheme (BBLS) offered loans of £2000 up
to £50,000 with a 100% guarantee at a fixed rate of 2.5% and no government premium. More
than 1 million BBL loans were issued to small firms in the twelve months since its introduction in
March 2020 with an average loan size of £37,000. The larger guarantee scheme, the Coronavirus
Business Interruption Scheme (CBILS), offered loans of up to £5 m but allowed the lending bank
to determine the interest rate and no government premium was applied. The guarantee level was
set at 80%. In its lifetime 76,000 guaranteed loans were issued to smaller businesses with an
average loan size of £267,000. Any firm that applied for a loan could potentially access a government
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backed loan, but only for 25% of its average sales in a good year (Cowling, Nightingale, and Wilson
2023).

Further variables of interest are measures of innovation (Becker-Blease 2011) and the impact of
the pandemic on business operation. We define a four-way classification for the identification of
innovation appropriate businesses using two key indicators: (i) the firm has developed a new
product or service in the last three years (coded 0 if No and 1 if Yes) and (ii) the business holds IP
or other knowledge assets on its’ balance sheet (coded 0 if No and 1 if Yes). Both indicators are
common measures of innovation output used by relevant literature (Greenhalgh and Rogers
2010; Rogers 2003). Using the combinations of these two key indicators we create the following
4-way classification of innovation (Table 1), which will be used as four binary variables to identify
the innovation levels of SMEs:

Such classification addresses the problem that smaller firms are usually excluded from official
innovation data sets and better captures the value of innovation through alternative perspectives
(Greenhalgh and Rogers 2006 and 2010). Moreover, the use of multiple innovation measures is rec-
ommended as it could serve to increase the accuracy and informativeness of measurement (Nelson
et al. 2014). Table 2 reports the cross-tabulation of the two innovation identifiers, out of the 22% of
SMEs with at least one type of innovation output, less than one in five reports both new product/
service development and the possession of IP.

To measure the impact of the pandemic on small businesses, we use a self-reported, ten-point
Likert scale variable (CSI) from the question ‘to what extent does the impact of the coronavirus pan-
demic present an obstacle to you running your business as you would want in the next 12 months’.
This measure captures SME owner managers’ perception of the negative impacts in relation to the
pandemic, cited by 68% of SMEs, alongside obstacles such as access to external finance, and legis-
lation/regulation environment (BDRC 2020).

4. Descriptive statistics

Table 3 reports the descriptive statistics for the three dependent variables and all the independent
variables. Except for CSI, all the other variables are binary. The weighted figures are reported. It is
shown that 18% of SMEs sought bank loans during the initial Covid-19 outbreak (April – September
2020) while banks offered loans to 91% of SMEs who submitted loan applications. Amongst the loans
offered by banks, the majority (93%) are government backed. This explains why the loan approval
rate (91%) is much higher than it was (70%) during the GFC period (Cowling, Liu, and Ledger
2012): government Covid-19 schemes played an important role in supporting the SMEs during
the Covid-19 crisis.

A CSI average of 7.5 out of 10 indicates that SMEs generally perceived the pandemic as a
major challenge to business operations. Most firms are non-innovative firms (78%), compared
to 18% of firms with either new product/service or IP, and only 4% of firms having both.
Regarding credit risk ratings, 70% of SMEs are classed as average or above-average risk and
a non-trivial share (10%) have no formal risk classification per se. The age of firms is relatively
even-distributed, with 37% being older than 15 years, 29% being aged between 6–15 and 33%
younger than 6.

We computed some descriptive statistics for the three dependent variables based on the 4-way
innovation classification (Table 4). There is a larger proportion of firms in higher innovation classes

Table 1. New product service and IP classification.

Intellectual property

New product or service No Yes
No 0 1
Yes 2 3
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seeking finance during the crisis, with the largest share in dual-innovation class (28%) compared to
17% for non-innovative firms. This finding is consistent with Lee, Sameen, and Cowling (2015) that
innovative firms tend to look for more external finance in a crisis. For the outcomes of applications,
firms with IP in their balance sheets have the highest chance of getting loan offers (97%) but the
lowest share of government-backed loans (75%). Firms in the other innovation classes had similar
proportions of (government backed) loan offers.

We also calculated the distribution of the firms across the risk rating scores based on the 4-way
innovation classification (Table 5). Overall, it shows that the innovative firms are slightly more likely
to be in the ‘minimal’ and ‘low’ credit risk rating compared to other firms. And they are slightly less
likely to be in the ‘average’ and ‘above average’ credit risk, suggesting a lower credit risk level. Within
the innovative firms, it seems that firms only with new product/service have a higher credit risk, since
they have a higher proportion of ‘above average’ credit risk and are less likely to be in the ‘minimal’
risk rating compared to the firms with IP. We also note that credit scoring models typically place
greater weight on financial behavioural characteristics than firm characteristics per se (Emel et al.
2003; Orgler 1970).

5. Modelling loan demand and supply

Table 6 report the regression results from the probit models, where the dependent variable is
whether firms sought a bank loan (Models 1–3),1 whether they got a loan offer from the bank
(Models 4–6) and whether the offer was a government backed loan (Models 7–9).2 Besides the
control variables, Models 1, 4 and 7 include CSI as one of the independent variables, models 2, 5
and 8 further add our 4-way innovation classification as the independent variable, and finally the
above two kinds of variables and their interaction terms are all included in models 3, 6 and 9.3

Sample weights are applied to all the regressions so our discussions on empirical findings represent
the entire UK SME population.4 For all specifications, we report the marginal effects of individual vari-
ables to show their economic significance.

5.1. Sought loan

Across all three specifications, SMEs that were more adversely affected by the pandemic had higher
demand for finance. Here a one-standard-deviation increase of CSI raises the probability of loan
seeking by almost two percent. Compared to non-innovation businesses, innovative firms, especially
those with both IP and new product or service, were more likely to apply for finance during the
Covid-19 crisis by over eight percentage points. This result is consistent with the analysis of the inno-
vative SMEs during the GFC period (Lee, Sameen, and Cowling 2015; North, Baldock and Ullah 2013),
that the demand for external finance is strongly counter-cyclical. The three interaction terms
between CSI and innovation classification (model 3) are not significant at 10% level of significance,
suggesting that the effect of the pandemic on credit demand is non-differentiating across SMEs with
varying levels of innovation.

Besides the two novel features analysed above, we also find a time dynamic as the Covid-19 crisis
extended into its second quarter. The proportion of SMEs seeking finance increased by six percen-
tage points as we moved deeper into the crisis from the second to the third quarter. This may

Table 2. Frequency for 4-way classification.

New Product/Service IP Firm Shares %

No No 78.06
No Yes 3.97
Yes No 14.13
Yes Yes 3.84

100.00
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indicate that firms had faced more severe liquidity problems due to the restricted trading conditions,
which accords with the findings of Cowling, Liu, and Zhang (2021).

At teh sector level, we find that the lowest application rates are in health service sectors, which
were able to operate throughout the crisis as a key industry. Size also plays an important role –micro

Table 3. Descriptive statistics of dependent and independent variables.

Variable Name Mean Std. Dev. Min Max Number of Obs.

Dependent Variables
Sought loan offer 0.176 0.380 0 1 7718
Received loan offer 0.914 0.278 0 1 1437
Received gov’t backed loan offer 0.933 0.253 0 1 1290
Independent Variables
Covid-19-Severity-Index 7.540 2.821 1 10 7718
Innovation:
No IP, no new product or service 0.781 0.443 0 1 7718
IP, no new product or service 0.040 0.211 0 1 7718
new product or service, no IP 0.141 0.373 0 1 7718
IP, new product or service 0.038 0.226 0 1 7718
Region:
Scotland 0.060 0.280 0 1 7718
North East 0.030 0.222 0 1 7718
York & Humber 0.070 0.268 0 1 7718
North West 0.100 0.285 0 1 7718
West Midlands 0.070 0.276 0 1 7718
East Midlands 0.070 0.259 0 1 7718
East of England 0.100 0.285 0 1 7718
Wales 0.040 0.243 0 1 7718
South West 0.100 0.286 0 1 7718
London 0.180 0.328 0 1 7718
South East 0.160 0.329 0 1 7718
Northern Ireland 0.020 0.217 0 1 7718
Risk Rating:
Minimal 0.057 0.376 0 1 7718
Low 0.131 0.450 0 1 7718
Average 0.269 0.441 0 1 7718
Above Average 0.442 0.403 0 1 7718
Not Known 0.101 0.269 0 1 7718
Employment Size:
1 0.748 0.400 0 1 7718
2–10 0.205 0.467 0 1 7718
11–50 0.041 0.467 0 1 7718
51–250 0.006 0.315 0 1 7718
Industry Section:
Agriculture 0.031 0.249 0 1 7718
Manufacturing 0.055 0.282 0 1 7718
Construction 0.191 0.378 0 1 7718
Wholesale/retail 0.104 0.304 0 1 7718
Hotels & catering 0.037 0.255 0 1 7718
Transport & Communications 0.123 0.311 0 1 7718
Real Estate 0.268 0.402 0 1 7718
Health 0.074 0.266 0 1 7718
Other services 0.118 0.317 0 1 7718
Legal Status:
Sole Proprietor 0.567 0.414 0 1 7718
Partnership 0.034 0.236 0 1 7718
LLP&LLC 0.399 0.116 0 1 7718
Firm Age:
Less than one year 0.065 0.169 0 1 7718
1–2 years 0.135 0.251 0 1 7718
2–5 years 0.134 0.273 0 1 7718
6–9 years 0.119 0.283 0 1 7718
10–15 years 0.173 0.367 0 1 7718
More than 15 years 0.373 0.495 0 1 7718
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(2–10 employees), small (11–50 employees) and medium (51–250 employees) firms had a signifi-
cantly higher probability of seeking bank loans. There is also evidence that younger firms (2–5
years) had a higher demand for finance. These results for size and age are in line with the analysis
on innovative SMEs in the GFC as stated in Lee, Sameen, and Cowling (2015) and Cowling, Liu,
and Zhang (2021). Finally, we find no significant evidence of risk rating of firms influencing
financial applications.

5.2. Loan approval

Models 4, 5 and 6 in Table 6 consider whether the bank accepted or refused the loan application. We
find that firms exposed to higher pandemic-induced business risks were less likely to get loan offers,
where the chance of loan approval will be reduced by around two percentage points when CSI
increases by one standard deviation. With respect to the effect of innovation activities, it is shown
that firms with IP on their balance sheets had a significantly higher probability of receiving external
finance. A close inspection of the interaction terms shows that being innovative helps to alleviate the
negative effect of the pandemic on credit supply, especially for firms investing in intellectual prop-
erty (Model 6). Similar to Lee, Sameen, and Cowling (2015), we document a narrowing of the
financing gap between innovation and non-innovation businesses. However, this does not hold
for SMEs engaging both IP and product/service innovation, implying that excess risk-taking out-
weighs the higher resilience and growth perspective in banks’ decision-making.

Although loan demand increased the further the UK entered the pandemic, we do not find a
similar upward shift in loan approval. Firm size does not have a significant effect on getting loan
offers, consistent with the result shown in Lee, Sameen, and Cowling (2015) for the GFC. Finally,
we find no significant differences for the different classes of firm age and risk ratings.

5.3. Got government backed loan offer

Models 7, 8 and 9 in Table 6 distinguish loan offers based on whether they belong to the UK Govern-
ment-backed Covid-19 lending schemes or not. Unlike the sought finance and the got loan offer
models, here we find no association between the severity of the firm-specific Covid-19 impact

Table 4. Descriptive statistics based on 4-way innovation classification.

Sought Loan Got Loan Offer
Got Gov’t Backed Loan

Offer

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

No IP, no new product or service 0.166 0.372 0.912 0.284 0.946 0.227
IP, no new product or service 0.187 0.391 0.969 0.174 0.748 0.437
new product or service, no IP 0.192 0.394 0.912 0.283 0.895 0.307
IP, new product or service 0.279 0.449 0.943 0.233 0.947 0.226

Table 5. Distribution of the firms across the risk rating scores based on the 4-way innovation classification.

Credit risk Share of firms in each category (%):

Non-innovator Innovator All
No IP, no new product/

service
IP, no new product/

service
no IP, new product/

service
IP, new product/

service

Minimal 5.4 10.4 5.6 8.0 5.7
Low 12.2 15.9 16.3 15.0 13.1
Average 27.2 25.6 26.2 26.5 26.9
Above
average

44.9 39.5 42.8 39.6 44.2

Unknown 10.3 8.6 9.1 10.8 10.1
Total 100.0 100.0 100.0 100.0 100.0
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Table 6. Probit regression results: Finance applications and outcomes, population weighted

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Variables Sought loan Got loan offer Got government backed loan offer

Covid-19-Severity-Index (CSI) 0.019*** 0.018*** 0.019*** −0.015*** −0.015*** −0.016*** 0.002 0.003 0.001
(0.003) (0.003) (0.003) (0.005) (0.005) (0.006) (0.005) (0.005) (0.006)

Innovation (No Innovation)
IP, no new product service 0.024 0.020 0.052** 0.047* −0.158* −0.169**

(0.040) (0.038) (0.026) (0.026) (0.081) (0.076)
new product service, no IP 0.007 0.007 −0.009 −0.009 −0.044 −0.050

(0.020) (0.020) (0.031) (0.031) (0.031) (0.031)
IP, new product service 0.086** 0.083* 0.015 0.015 −0.011 −0.019

(0.044) (0.043) (0.036) (0.035) (0.037) (0.034)
Interaction (CSI*No Innovation)
CSI*(IP, no new product service) 0.046 0.268** 0.188*

(0.048) (0.106) (0.103)
CSI*(new product service, no IP) 0.023 0.134* 0.179*

(0.033) (0.077) (0.099)
CSI*(IP, new product service) 0.071 0.007 −0.418

(0.052) (0.168) (0.294)
Survey Wave (Q2 2020)
Q3 2020 0.058*** 0.059*** 0.059*** 0.026 0.026 0.025 0.079** 0.087*** 0.088***

(0.015) (0.015) (0.015) (0.029) (0.028) (0.028) (0.032) (0.031) (0.031)
Region (Scotland)
North East −0.019 −0.019 −0.019 −0.052 −0.048 −0.054 −0.007 −0.005 0.009

(0.045) (0.045) (0.044) (0.081) (0.077) (0.081) (0.130) (0.128) (0.097)
York & Humber −0.015 −0.014 −0.014 −0.060 −0.068 −0.073 0.064 0.071 0.057

(0.039) (0.039) (0.039) (0.064) (0.065) (0.066) (0.063) (0.066) (0.063)
North West −0.010 −0.010 −0.009 −0.034 −0.035 −0.036 0.095* 0.100* 0.094*

(0.040) (0.040) (0.040) (0.069) (0.069) (0.069) (0.052) (0.055) (0.050)
West Midlands 0.001 0.002 0.002 −0.019 −0.018 −0.019 0.078 0.072 0.065

(0.039) (0.039) (0.039) (0.055) (0.054) (0.054) (0.059) (0.063) (0.058)
East Midlands 0.010 0.012 0.012 0.023 0.022 0.018 0.123** 0.126** 0.119**

(0.040) (0.040) (0.040) (0.042) (0.041) (0.041) (0.051) (0.054) (0.049)
East England −0.095*** −0.096*** −0.095*** −0.174* −0.175* −0.171* 0.023 0.022 0.013

(0.034) (0.034) (0.034) (0.094) (0.093) (0.090) (0.066) (0.069) (0.066)
Wales −0.023 −0.022 −0.020 −0.030 −0.028 −0.026 0.046 0.047 0.048

(0.041) (0.041) (0.041) (0.061) (0.059) (0.058) (0.064) (0.067) (0.064)
South West −0.052 −0.053 −0.053 0.039 0.039 0.037 0.077 0.074 0.072

(0.038) (0.037) (0.037) (0.039) (0.039) (0.039) (0.060) (0.063) (0.059)
London −0.048 −0.049 −0.049 −0.024 −0.026 −0.027 0.033 0.046 0.040

(0.035) (0.035) (0.035) (0.050) (0.050) (0.051) (0.058) (0.063) (0.056)
South East −0.028 −0.029 −0.028 −0.050 −0.050 −0.051 0.037 0.033 0.026

(0.037) (0.036) (0.036) (0.060) (0.058) (0.058) (0.058) (0.060) (0.056)
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N.Ireland −0.019 −0.018 −0.017 −0.204* −0.201* −0.201* 0.018 0.028 −0.002
(0.045) (0.044) (0.044) (0.108) (0.106) (0.104) (0.100) (0.093) (0.105)

Risk Rating (Minimal)
Low 0.007 0.009 0.008 −0.003 0.003 0.003 0.130** 0.107** 0.113**

(0.031) (0.030) (0.030) (0.057) (0.058) (0.059) (0.065) (0.047) (0.049)
Average −0.009 −0.009 −0.009 0.001 0.004 0.004 0.111 0.084* 0.089*

(0.030) (0.030) (0.030) (0.050) (0.052) (0.054) (0.068) (0.050) (0.053)
Above Average −0.010 −0.009 −0.008 0.061 0.065 0.069 0.071 0.043 0.055

(0.032) (0.031) (0.031) (0.049) (0.050) (0.051) (0.076) (0.062) (0.061)
Not Known 0.023 0.024 0.024 0.031 0.035 0.035 0.150** 0.120** 0.128**

(0.038) (0.038) (0.038) (0.059) (0.061) (0.062) (0.068) (0.052) (0.053)
Employment Size (One)
2–10 0.061*** 0.061*** 0.061*** −0.024 −0.024 −0.020 0.054** 0.057** 0.063**

(0.018) (0.018) (0.018) (0.032) (0.032) (0.032) (0.028) (0.027) (0.028)
11–50 0.099*** 0.096*** 0.097*** 0.001 −0.002 0.005 0.045 0.047 0.055*

(0.025) (0.025) (0.025) (0.036) (0.036) (0.036) (0.033) (0.032) (0.032)
51–250 0.064** 0.058** 0.060** −0.006 −0.008 −0.005 0.047 0.047 0.051

(0.027) (0.027) (0.027) (0.046) (0.047) (0.048) (0.035) (0.032) (0.032)
Industry (Agriculture)
Manufacturing −0.028 −0.032 −0.032 −0.121 −0.119 −0.116 −0.019 −0.015 −0.007

(0.036) (0.037) (0.037) (0.077) (0.077) (0.074) (0.111) (0.105) (0.110)
Construction 0.002 0.004 0.003 −0.035 −0.036 −0.037 0.120 0.117 0.120

(0.035) (0.035) (0.035) (0.036) (0.036) (0.036) (0.082) (0.073) (0.075)
Wholesale/retail 0.024 0.023 0.022 −0.062 −0.061 −0.061 0.042 0.039 0.041

(0.035) (0.035) (0.035) (0.046) (0.045) (0.045) (0.091) (0.084) (0.089)
Hotels & catering 0.003 0.005 0.005 −0.007 0.009 −0.010 0.026 0.037 0.032

(0.034) (0.034) (0.034) (0.036) (0.036) (0.037) (0.093) (0.083) (0.087)
Transport & Comms 0.038 0.038 0.039 −0.091* −0.088* −0.083 0.029 0.020 0.039

(0.038) (0.038) (0.039) (0.054) (0.053) (0.052) (0.094) (0.087) (0.086)
Real Estate −0.005 −0.008 −0.008 −0.038 −0.042 −0.044 0.087 0.087 0.093

(0.033) (0.033) (0.033) (0.035) (0.037) (0.037) (0.082) (0.073) (0.075)
Health −0.058 −0.059* −0.060* 0.003 0.001 0.003 0.096 0.086 0.095

(0.036) (0.036) (0.036) (0.030) (0.030) (0.030) (0.084) (0.076) (0.079)
Other services −0.020 −0.020 −0.020 −0.006 −0.008 −0.006 0.065 0.081 0.090

(0.036) (0.036) (0.036) (0.032) (0.032) (0.032) (0.092) (0.078) (0.080)
Legal (Sole Proprietor)
Partnership 0.010 0.010 0.011 0.050 0.047 0.047 0.008 0.003 0.004

(0.033) (0.033) (0.033) (0.065) (0.067) (0.068) (0.029) (0.030) (0.029)
LLP&LLC 0.067*** 0.064*** 0.065*** 0.055* 0.056* 0.055* −0.043 −0.041 −0.040

(0.020) (0.020) (0.020) (0.032) (0.033) (0.032) (0.028) (0.030) (0.029)
Firm Age (<1 year)
1–2 years 0.057 0.057 0.057 0.076 0.079 0.082 −0.047 −0.037 −0.027
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Table 6. Continued.

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Variables Sought loan Got loan offer Got government backed loan offer

(0.036) (0.037) (0.037) (0.065) (0.066) (0.067) (0.030) (0.030) (0.028)
2–5 years 0.115*** 0.113*** 0.112*** −0.046 −0.043 −0.041 0.001 0.008 0.009

(0.037) (0.037) (0.038) (0.082) (0.085) (0.085) (0.025) (0.027) (0.030)
6–9 years 0.036 0.034 0.036 0.020 0.021 0.022 −0.032 −0.031 −0.043

(0.036) (0.037) (0.037) (0.074) (0.076) (0.078) (0.034) (0.037) (0.044)
10–15 years 0.018 0.016 0.016 0.044 0.043 0.041 −0.111* −0.109 −0.110*

(0.034) (0.034) (0.034) (0.078) (0.078) (0.079) (0.065) (0.065) (0.064)
>15 years −0.001 −0.001 −0.0003 0.060 0.061 0.060 −0.075** −0.074** −0.074

(0.032) (0.032) (0.032) (0.070) (0.071) (0.072) (0.037) (0.038) (0.038)
Obs 7718 7718 7718 1437 1437 1437 1290 1290 1290
Pseudo R2 0.063 0.065 0.065 0.084 0.086 0.090 0.124 0.136 0.144
Log-Likelihood −3335.989 −3327.989 −3325.206 −358.324 −357.100 −354.006 −230.884 −222.463 −216.176
Wald χ2 137.888*** 153.888*** 159.453*** 18.817*** 21.265*** 27.454*** 0.707 17.549 30.122**

Marginal effects reported with robust standard errors in parentheses, except for the interactions between CSI and innovation classifications where coefficients estimates are reported. Reference
category is given in parentheses. Significance: *** p < 0.01; ** p < 0.05; * p < 0.1.
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and the probability of getting a government backed loan offer. Although innovators with IP on their
balance sheets had a higher chance of approval, this innovation class was significantly less likely to
receive government-backed Covid loans. The interactions between CSI and either IP or product/
service innovation are significantly positive, implying that the Covid-specific public support
managed to narrow the funding gap for credit-worthy and innovative SMEs most adversely
affected by the pandemic, by providing the much-needed guarantee for their financing activities.

As expected, we find that moving deeper into the initial Covid-19 crisis is associated with an
increase in the share of loan offers that were routed onto the UK Covid-19 lending schemes. The
increase in probability of receiving a government back loan is around eight percentage points
between Covid-19 quarter 1 and quarter 2. Compared to firms with minimum and above-average
risk rating, firms with low and average risk rated classes were more likely to receive government
backed loan offers. A potential explanation to this concentration in the ‘middle’ segment of risk dis-
tribution is that whilst the riskiest firms would have failed the pre-screening loan assessment which is
a requirement for government guarantee, banks also wanted to reward its minimal risk customers
with lower interest rate loans (below 2.5%) through normal lending channels. The probability of
obtaining a government backed loan is higher for micro firms (1-9 employees) and lower for
those operating for more than 10 years, significant at the 5% or 10% significance levels, respectively.

5.4. Robustness checks with sample selection

In this section we identify the potential selection bias in Table 6, as only firms seeking finance could
receive a loan offer. Similarly, we can only distinguish whether firms received government-backed
loans or not among firms whose applications were approved. Given the binary nature of the depen-
dent variables for both selection and outcome equations, instead of the two-step Heckman correc-
tion for linear models, we address the selection bias by using the equivalent technique of a bivariate
probit model with sample selection, which applies the full maximum likelihood estimation (van de
Ven and van Praag 1981). Specifically, we use the probit model of applying for loans as the selection
function and the probit model of obtaining loans as the outcome equation to correct the selection
bias when estimating the likelihood of SMEs obtaining loans. Similarly, we use the probit model of
obtaining loans as the selection equation and the probit model of obtaining government-backed
loans as the outcome equation to correct the selection bias when estimating the likelihood of
SMEs obtaining government-backed loans. We consider the regional dummies and the legal
status identifiers as the exclusion restrictions which are commonly used in similar studies (e.g.
Brown, Liñares-Zegarra, and Wilson 2022; Lee, Sameen, and Cowling 2015).

This sample selection method estimates r, which represents the covariance between the error of
the selection equation and the error of the outcome equation. A significant r (Atanh r reported in
the table) suggests that r = 0 and therefore selection bias is present. A significant Wald test of the
independence between the selection and outcome equations can further supports the conclusion.
As shown in Table 7, Atanh r and Wald test are significant only in Models 1 and 2 at 5% and 10%
significance levels respectively, which indicates the presence of selection bias when estimating
the likelihood of obtaining loans with CSI and innovation classifications as independent variables.
The estimation Atanh r and Wald test are insignificant in all other models, which suggests that
sample selection bias is not evident. Moreover, for all six models, our headline findings on CSI, inno-
vation classification and their interactions are consistent with the unconditional probit models in
Table 6. Overall, we conclude that our findings are robust against sample selection adjustment.

6. Conclusions and implications

We set out to investigate the potential for small and innovative firms faced more acute problems
during the Covid-19 crisis. The potentially confounding feature of the capital market in the Covid-
19 crisis was the presence of two historically large UK government loan guarantee schemes. Aside
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Table 7. Probit regression results, with sample selection: Finance applications and outcomes, population weighted.

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

Variables Got Loan Offer Got Government Backed Loan Offer

Covid-19-Severity-Index (CSI) −0.021*** −0.022*** −0.025*** 0.003 0.003 0.002
(0.008) (0.008) (0.009) (0.006) (0.004) (0.005)

Innovation (No Innovation)
IP, no new product service 0.050* 0.023 −0.159* −0.169**

(0.027) (0.043) (0.088) (0.083)
new product service, no IP −0.002 −0.020 −0.049 −0.053*

(0.040) (0.044) (0.031) (0.030)
IP, new product service 0.026 0.028 −0.013 −0.020

(0.035) (0.036) (0.032) (0.032)
Interaction (CSI*No Innovation)
CSI*(IP, no new product service) 0.215*** 0.269***

(0.044) (0.100)
CSI*(new product service, no IP) 0.146** 0.135*

(0.033) (0.074)
CSI*(IP, new product service) 0.034 0.003

(0.052) (0.149)
Survey Wave (Q2 2020)
Q3 2020 0.031 0.032 0.037 0.076** 0.084*** 0.084***

(0.033) (0.034) (0.037) (0.032) (0.031) (0.030)
Region (Scotland)
North East 0.009 0.007 0.019

(0.103) (0.100) (0.083)
York & Humber 0.063 0.070 0.057

(0.061) (0.062) (0.060)
North West 0.087* 0.090* 0.085*

(0.053) (0.054) (0.050)
West Midlands 0.070 0.063 0.058

(0.056) (0.059) (0.055)
East Midlands 0.117** 0.119** 0.114**

(0.051) (0.053) (0.049)
East England 0.023 0.019 0.012

(0.069) (0.071) (0.068)
Wales 0.052 0.052 0.054

(0.060) (0.062) (0.058)
South West 0.078 0.0715 0.070

(0.055) (0.058) (0.054)
London 0.023 0.034 0.031

(0.068) (0.066) (0.062)
South East 0.029 0.026 0.022

(0.056) (0.058) (0.055)
N.Ireland 0.022 0.029 0.003

(0.083) (0.079) (0.084)
Risk Rating (Minimal)
Low 0.015 0.021 0.021 0.153** 0.130** 0.135**

(0.069) (0.070) (0.073) (0.077) (0.056) (0.056)
Average 0.0159 0.018 0.023 0.143* 0.113* 0.120**

(0.0637) (0.065) (0.068) (0.083) (0.060) (0.061)
Above Average 0.074 0.077 0.087 0.099 0.070 0.083

(0.059) (0.060) (0.063) (0.086) (0.066) (0.065)
Not Known 0.045 0.049 0.053 0.177** 0.146** 0.154**

(0.075) (0.076) (0.081) (0.082) (0.059) (0.060)
Employment Size (One)
2–10 0.010 0.006 0.015 0.027 0.031 0.040

(0.036) (0.037) (0.037) (0.028) (0.026) (0.025)
11–50 −0.012 −0.015 −0.008 0.043* 0.045** 0.052**

(0.032) (0.033) (0.034) (0.022) (0.021) (0.021)
51–250 0.012 0.007 0.010 0.031 0.031 0.035

(0.044) (0.047) (0.048) (0.031) (0.028) (0.028)
Industry (Agriculture)
Manufacturing −0.132 −0.131 −0.144 −0.045 −0.039 −0.034

(0.110) (0.106) (0.110) (0.092) (0.087) (0.089)
Construction −0.024 −0.026 −0.032 0.099 0.097* 0.100*

(Continued )
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from their sheer scale (current estimates suggest guaranteed lending in excess of £70bn), the loan
guarantee coverage rate at 100% on BBLS and 80% on CBILS, was unprecedented compared to a
historical average of 75%. It is apposite to question whether (a) innovative firms had a greater
demand for external capital during Covid-19, and (b) whether this level of demand was being
met by the capital market. Further, we question whether the presence of these two government
guarantee schemes meant that a greater proportion of innovation lending was routed through
these schemes which would indicate that banks were trying to de-risk lending to this segment of
the business population. Additional nuance and insights were gained by testing for Covid-19 severity
in terms of the individual firm effects and also by allowing for a separation of innovative firms into
those who had IP on their balance sheets, those who were developing new products & services, and
those with both.

Our results show that in general the individual firm-level severity of the Covid-19 impact had a
strong and positive effect on the demand for finance. But we also found evidence that the most

Table 7. Continued.

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

Variables Got Loan Offer Got Government Backed Loan Offer

(0.055) (0.056) (0.061) (0.066) (0.058) (0.060)
Wholesale/retail −0.041 −0.041 −0.041 0.0239 0.021 0.023

(0.057) (0.056) (0.057) (0.074) (0.068) (0.070)
Hotels & catering 0.017 0.017 0.018 0.013 0.020 0.016

(0.046) (0.045) (0.047) (0.080) (0.069) (0.071)
Transport & Comms −0.059 −0.057 −0.053 0.0030 −0.007 0.014

(0.066) (0.065) (0.065) (0.077) (0.070) (0.069)
Real Estate −0.018 −0.024 −0.028 0.063 0.064 0.070

(0.050) (0.052) (0.056) (0.066) (0.059) (0.060)
Health 0.023 0.027 0.021 0.077 0.066 0.076

(0.045) (0.044) (0.047) (0.069) (0.062) (0.064)
Other services 0.020 0.018 0.023 0.044 0.059 0.068

(0.046) (0.046) (0.048) (0.079) (0.065) (0.066)
Legal (Sole Proprietor)
Partnership 0.056* 0.056* 0.060*

(0.031) (0.033) (0.034)
LLP&LLC 0.052 0.052 0.053

(0.057) (0.059) (0.063)
Firm Age (<1 year)
1–2 years 0.054 0.055 0.060 −0.054* −0.042 −0.031

(0.082) (0.084) (0.085) (0.032) (0.031) (0.030)
2–5 years −0.043 −0.040 −0.043 0.0025 0.010 0.012

(0.105) (0.109) (0.111) (0.022) (0.025) (0.027)
6–9 years 0.0029 0.004 0.0008 −0.030 −0.028 −0.036

(0.094) (0.097) (0.100) (0.031) (0.034) (0.038)
10–15 years 0.035 0.034 0.033 −0.107** −0.102* −0.104**

(0.093) (0.095) (0.097) (0.053) (0.053) (0.052)
>15 years 0.039 0.041 0.040 −0.067** −0.067* −0.066*

(0.093) (0.095) (0.097) (0.032) (0.035) (0.0345)
Atanh r −3.560** −3.731* −4.255 0.571 0.450 0.457

(1.568) (2.188) (4.183) (0.856) (0.811) (0.715)
Obs: Selected 1419 1419 1419 1290 1290 1290
Obs: Nonselected 5.938 5.938 5.938 102 102 102
Log-Likelihood −329.290 −328.227 −327.676 −47.362 −46.562 −45.801
Wald χ2 127.720*** 129.520*** 113.750*** 80.840*** 94.740*** 104.570***
Wald χ2 of indep. Eqns. (r = 0) 5.15** 2.91* 1.03 0.44 0.31 0.41

Marginal effects reported with robust standard errors in parentheses, except for interactions between CSI and innovation classifi-
cations where coefficients estimates are reported. Outcome equations 1, 2 and 3 relates to the probability of got loan offer
conditional on seeking finance. Outcome equations 4, 5 and 6 relates to the probability of got government backed loan
offer conditional on got loan offer. Besides the control variables, Models 1 and 4 include CSI as one of the independent vari-
ables, models 2 and 5 further add the 4-way innovation classification as the independent variables, and finally the above two
kinds of variables and their interaction terms are all included in models 3 and 6. Reference category is given in parentheses.
Significance: *** p < 0.01; ** p < 0.05; * p < 0.1.
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severely impacted firms were the least likely to be offered finance, although if they were, they were
as likely to access one of the government guarantee schemes. Risk, firm size and firm age were also
found to be important with riskier firms having a greater demand for external finance but a lower
chance of accessing government Covid-19 guarantee schemes. Micro and small businesses also
had a higher demand for finance which is consistent with them having limited cash reserves, but
this did not translate into greater success in being able to access finance including government
schemes. Finally, we note that firms in their early life-cycle post start-up also had a higher
demand for finance. Our findings on this age effect are also consistent with evidence for leverage
in private US firms (Dinlersoz et al. 2018).

On innovation, we find that firms with IP were the least likely to access government schemes,
although it was firms with IP and developing new products & services that had the highest
demand for external finance and a lower probability of receiving government backed guarantee
funding. However, we also found that at the individual firm level, when taking into account the rela-
tive severity of the Covid-19 impact on each firm, firms either with IP or developing new product &
services were more likely to receive loan offers both generally and regarding government support,
whilst those with IP and developing new products & services had the least access to government
backed guaranteed funding. This confirms our initial contention that the nuance added by a
more disaggregated approach to capturing innovation and a better understanding of the firm-
specific Covid-19 impact has added greater insight into our general understanding of the
financing of innovation during a crisis.

Our specific Covid-19 results show that the most innovative firms still have a higher demand
for external finance, so nothing has changed. But the willingness of capital markets to meet these
demands is different as innovative firms had more equal access which is unusual. However, they
had unequal access to government Covid-19 guarantee schemes unless they were most
severely impacted by the crisis itself. This suggests that the key factor driving this relatively
favourable position for innovative firms was not really that they were innovative, but that they
were more affected by the crisis and it was this that opened up access to public guarantee
schemes.

For policymakers, our findings provide the potential implications for resolving the innovation
finance gap in a post-Covid-19 world. This evidence opens up the scope for establishing a specific
innovation loan guarantee scheme with higher than conventional guarantee rates. As for limit-
ations, we have limited information on the ‘quality’ of the innovation of the firms and this
could be addressed if better data become available. In terms of what a potential innovation
loan guarantee scheme might be appropriate for the UK, we suggest that a higher guarantee
coverage rate (maybe 5% over the standard guarantee rate) would be appropriate to de-risk
lending and lower the average interest rate offered by lenders thus reducing the per period
repayments and improving firm’s liquidity. In the case of innovation that takes time to commer-
cialise, capital repayment and interest rate holidays early in the life of a loan may also be appro-
priate and these options were available during the pandemic guarantee schemes and were used
widely. Operationally, Innovate UK actually has a ‘quality of innovation’ measurement procedure
that ranks firms’ innovation projects and this could be brought into wider use through commer-
cial banks via a referral process. In respect of identifying innovative firms per se, standard classifi-
cations of knowledge intensive services (KIS) and manufacturing industry sectors could be
utilised, but this would exclude the significant innovation carried out in more conventional indus-
try sectors.

Notes

1. We also run a multi nominal probit model with three possible outcomes (not applying finance, applying for
normal loan, applying for government backed loan) for SMEs in need of finance. The results are shown in
Table A3 in the online appendix.
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2. One referee suggests incorporating discouraged borrowers (firms who need finance but not apply) in this analy-
sis to see how this category reacted to the pandemic. We run the probit model with sample selection (van de
Ven and van Praag 1981) to evaluate the impact of pandemic and innovation on borrower discouragement and
the results are reported in Table A2 in the online appendix. Overall, we find no association between the pan-
demic-induced business risks and the probability of being a discouraged borrower conditional on needing
finance. Being innovators with new product/service increases the likelihood of borrower discouragement,
which is in line with the findings of Brown, Liñares-Zegarra, and Wilson (2022).

3. We estimated a model with the squared term of CIS but as the results are not significant at 10% level of
significance.

4. The unweighted results are reported in the online appendix (Table A1) for comparison purpose, and it can be
seen that the coefficient estimates are not substantially different from the weighted regressions.
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Appendix
Table A1. Probit regression results: Finance applications and outcomes.

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Variables Sought Loan Got Loan Offer Got Government Backed Loan Offer
Covid-19-Severity-Index (CSI) 0.021*** 0.021*** 0.021*** −0.005* −0.004 −0.005 −0.001 −0.0004 −0.002

(0.002) (0.002) (0.002) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Innovation (No Innovation)
IP, no new product service 0.044* 0.043* −0.042 −0.057 −0.050 −0.055

(0.024) (0.023) (0.036) (0.040) (0.038) (0.041)
New product service, no IP 0.009 0.009 −0.049** −0.049** −0.036* −0.038*

(0.013) (0.013) (0.021) (0.021) (0.021) (0.021)
IP, new product service 0.066*** 0.065*** −0.052 −0.051 −0.067* −0.060*

(0.023) (0.022) (0.033) (0.033) (0.034) (0.032)
Interaction (CSI*No Innovation)
CSI*(IP, no new product service) 0.050 0.165** 0.066

(0.030) (0.082) (0.103)
CSI*(new product service, no IP) 0.010 0.010 0.085

(0.018) (0.056) (0.058)
CSI*(IP, new product service) 0.045 −0.008 −0.162

(0.029) (0.093) (0.117)
Survey Wave (Q2 2020)
Q3 2020 0.034*** 0.035*** 0.035*** 0.030* 0.032** 0.033** 0.032** 0.036** 0.035**

(0.010) (0.010) (0.010) (0.016) (0.016) (0.016) (0.016) (0.016) (0.016)
Region (Scotland)
North East −0.035 −0.034 −0.033 −0.011 −0.010 −0.013 0.034 0.033 0.033

(0.025) (0.025) (0.025) (0.039) (0.040) (0.040) (0.034) (0.035) (0.034)
York & Humber −0.015 −0.015 −0.015 −0.048 −0.047 −0.050 0.002 −0.001 −0.004

(0.023) (0.023) (0.023) (0.036) (0.036) (0.036) (0.035) (0.036) (0.036)
North West −0.012 −0.012 −0.012 0.040 0.043 0.042* 0.026 0.028 0.025

(0.023) (0.023) (0.023) (0.026) (0.026) (0.026) (0.031) (0.031) (0.031)
West Midlands −0.010 −0.010 −0.010 −0.025 −0.024 −0.027 0.039 0.039 0.036

(0.023) (0.023) (0.023) (0.033) (0.033) (0.033) (0.030) (0.030) (0.030)
East Midlands 0.010 0.011 0.010 0.013 0.017 0.015 0.061** 0.062** 0.060**

(0.024) (0.024) (0.024) (0.029) (0.029) (0.029) (0.027) (0.027) (0.026)
East England −0.044* −0.044** −0.044** −0.006 −0.007 −0.009 −0.003 −0.004 −0.009

(0.022) (0.022) (0.022) (0.034) (0.034) (0.034) (0.037) (0.038) (0.038)
Wales 0.015 0.015 0.015 0.003 0.006 0.004 0.018 0.021 0.022

(0.025) (0.025) (0.025) (0.033) (0.033) (0.032) (0.035) (0.034) (0.033)
South West −0.016 −0.018 −0.018 0.002 0.008 0.008 −0.008 0.001 −0.004

(0.023) (0.022) (0.022) (0.031) (0.031) (0.030) (0.035) (0.034) (0.034)
London −0.004 −0.005 −0.005 −0.011 −0.010 −0.009 0.037 0.039 0.039
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Appendix
Table A1. Continued.

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Variables Sought Loan Got Loan Offer Got Government Backed Loan Offer
(0.021) (0.021) (0.021) (0.029) (0.029) (0.029) (0.028) (0.028) (0.027)

South East −0.033 −0.034 −0.034 −0.028 −0.025 −0.028 −0.023 −0.023 −0.026
(0.021) (0.021) (0.021) (0.032) (0.032) (0.032) (0.036) (0.036) (0.035)

N.Ireland 0.015 0.016 0.017 0.005 0.005 0.004 −0.003 −0.007 −0.009
(0.027) (0.027) (0.027) (0.035) (0.035) (0.035) (0.040) (0.041) (0.040)

Risk Rating (Minimal)
Low 0.071*** 0.072*** 0.072*** 0.046* 0.044* 0.044* 0.083*** 0.085*** 0.088***

(0.013) (0.013) (0.013) (0.026) (0.026) (0.026) (0.030) (0.030) (0.030)
Average 0.094*** 0.093*** 0.093*** 0.019 0.018 0.018 0.081*** 0.083*** 0.085***

(0.014) (0.014) (0.014) (0.028) (0.027) (0.027) (0.031) (0.031) (0.031)
Above Average 0.069*** 0.068*** 0.068*** 0.049* 0.046 0.049* 0.065* 0.066* 0.070*

(0.017) (0.017) (0.017) (0.029) (0.029) (0.029) (0.036) (0.036) (0.036)
Not Known 0.071*** 0.070*** 0.069*** 0.023 0.021 0.026 0.096*** 0.096*** 0.098***

(0.021) (0.021) (0.021) (0.037) (0.037) (0.036) (0.036) (0.036) (0.037)
Employment Size (One)
2–10 0.057*** 0.056*** 0.056*** −0.001 0.006 0.004 0.046 0.049 0.050

(0.015) (0.015) (0.015) (0.027) (0.028) (0.028) (0.030) (0.031) (0.031)
11–50 0.104*** 0.102*** 0.103*** 0.025 0.032 0.033 0.027 0.033 0.034

(0.018) (0.018) (0.018) (0.029) (0.030) (0.030) (0.034) (0.035) (0.035)
51–250 0.066*** 0.061*** 0.062*** 0.027 0.035 0.032 −0.001 0.008 0.007

(0.019) (0.019) (0.019) (0.032) (0.033) (0.033) (0.039) (0.039) (0.040)
Industry (Agriculture)
Manufacturing −0.026 −0.033 −0.032 −0.049 −0.036 −0.038 −0.018 −0.006 −0.006

(0.025) (0.025) (0.025) (0.043) (0.042) (0.041) (0.039) (0.038) (0.038)
Construction 0.015 0.017 0.017 −0.011 −0.013 −0.013 0.013 0.010 0.010

(0.023) (0.023) (0.023) (0.032) (0.033) (0.033) (0.029) (0.030) (0.030)
Wholesale/retail −0.005 −0.007 −0.008 −0.0002 0.004 0.004 −0.013 −0.007 −0.008

(0.024) (0.024) (0.024) (0.034) (0.034) (0.034) (0.034) (0.033) (0.034)
Hotels & catering 0.012 0.013 0.014 0.021 0.023 0.023 −0.004 −0.008 −0.010

(0.027) (0.027) (0.027) (0.033) (0.034) (0.033) (0.034) (0.035) (0.035)
Transport & Comms −0.006 −0.006 −0.006 −0.041 −0.041 −0.043 −0.009 −0.009 −0.008

(0.024) (0.024) (0.024) (0.036) (0.037) (0.037) (0.033) (0.033) (0.033)
Real Estate −0.027 −0.031 −0.031 0.002 0.009 0.008 0.007 0.013 0.015

(0.022) (0.022) (0.022) (0.032) (0.032) (0.032) (0.029) (0.029) (0.029)
Health −0.078*** −0.079*** −0.080*** −0.021 −0.021 −0.022 −0.001 −0.001 0.005

(0.025) (0.025) (0.025) (0.043) (0.044) (0.044) (0.040) (0.041) (0.039)
Other services −0.007 −0.008 −0.007 −0.000 0.005 0.004 0.023 0.025 0.024

(0.024) (0.024) (0.024) (0.032) (0.033) (0.034) (0.029) (0.030) (0.030)
Legal (Sole Proprietor)
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Partnership 0.051** 0.052** 0.052** 0.076*** 0.079*** 0.081*** −0.022 −0.025 −0.026
(0.023) (0.023) (0.023) (0.029) (0.030) (0.030) (0.038) (0.039) (0.039)

LLP&LLC 0.079*** 0.077*** 0.077*** 0.027 0.032 0.034 0.002 0.006 0.006
(0.014) (0.014) (0.014) (0.027) (0.028) (0.028) (0.024) (0.025) (0.025)

Firm Age (<1 year)
1–2 years 0.060* 0.060* 0.061* 0.036 0.041 0.045 −0.025 −0.017 −0.016

(0.032) (0.032) (0.032) (0.058) (0.058) (0.059) (0.048) (0.049) (0.048)
2–5 years 0.086*** 0.083*** 0.083*** 0.018 0.029 0.033 0.009 0.015 0.016

(0.031) (0.031) (0.031) (0.058) (0.058) (0.059) (0.044) (0.045) (0.044)
6–9 years 0.050 0.049 0.049 0.022 0.027 0.032 −0.021 −0.015 −0.016

(0.031) (0.031) (0.031) (0.058) (0.058) (0.060) (0.048) (0.049) (0.048)
10–15 years 0.026 0.026 0.027 0.059 0.061 0.065 −0.007 −0.007 −0.010

(0.029) (0.029) (0.029) (0.055) (0.056) (0.057) (0.045) (0.046) (0.046)
>15 years 0.014 0.013 0.013 0.039 0.042 0.044 −0.024 −0.021 −0.023

(0.028) (0.028) (0.028) (0.055) (0.056) (0.057) (0.044) (0.045) (0.044)
Obs 7718 7718 7718 1437 1437 1437 1290 1290 1290
Pseudo R2 0.074 0.077 0.078 0.081 0.098 0.104 0.102 0.121 0.131
Log-Likelihood −3973.781 −3967.619 −3965.035 −344.338 −339.452 −337.407 −274.921 −270.302 −267.585
Wald χ2 134.353*** 146.677*** 151.844*** 2.998* 12.771** 16.861** 0.216 9.4531* 14.887**

Marginal effects reported with robust standard errors in parentheses, except for the interactions between CSI and innovation classifications where coefficients estimates are reported. Reference
category is given in parentheses. Significance: *** p < 0.01; ** p < 0.05; * p < 0.1.
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Table A2. Probit regression results, with sample selection: Discouraged borrowers, population weighted.

(1) (2) (3) (4) (5) (6)
Variables Selection Outcome Selection Outcome Selection Outcome
Covid-19-Severity-Index (CSI) 0.009*** −0.015 0.009*** −0.013 0.009*** −0.014

(0.002) (0.023) (0.002) (0.031) (0.002) (0.026)
Innovation (No Innovation)
IP, no new product service −0.015 −0.118 −0.013 −0.082

(0.016) (0.178) (0.017) (0.129)
New product service, no IP 0.018 0.124* 0.019 0.135*

(0.014) (0.069) (0.014) (0.081)
IP, new product service 0.132*** −0.075 0.130*** −0.089

(0.039) (0.133) (0.038) (0.128)
Interaction (CSI*No Innovation)
CSI*(IP, no new product service) −0.039 −0.114*

(0.054) (0.100)
CSI*(new product service, no IP) 0.020 −0.033

(0.034) (0.051)
CSI*(IP, new product service) 0.027 0.070

(0.052) (0.156)
Survey Wave (Q2 2020)
Q3 2020 0.062*** −0.108 0.061*** −0.095 0.061*** −0.097

(0.010) (0.067) (0.010) (0.063) (0.010) (0.079)
Region (Scotland)
North East 0.006 0.298 0.007 0.275* 0.007 0.269*

(0.027) (0.198) (0.276) (0.143) (0.028) (0.156)
York & Humber 0.027 0.246* 0.028 0.203 0.030 0.179

(0.026) (0.147) (0.025) (0.178) (0.026) (0.160)
North West −0.003 0.025 −0.002 −0.011 −0.002 0.001

(0.022) (0.172) (0.022) (0.177) (0.022) (0.182)
West Midlands 0.020 0.009 0.019 0.016 0.019 −0.0003

(0.023) (0.152) (0.023) (0.160) (0.023) (0.161)
East Midlands 0.001 0.142 0.003 0.116 0.002 0.130

(0.023) (0.188) (0.023) (0.184) (0.023) (0.189)
East England −0.008 0.293* −0.009 0.309** −0.009 0.283*

(0.022) (0.151) (0.022) (0.154) (0.022) (0.171)
Wales −0.021 0.040 −0.020 0.039 −0.019 0.031

(0.019) (0.166) (0.020) (0.170) (0.019) (0.169)
South West 0.005 0.425** 0.0003 0.480*** 0.001 0.457***

(0.022) (0.181) (0.022) (0.138) (0.022) (0.148)
London 0.013 0.062 0.011 0.041 0.011 0.0543

(0.021) (0.153) (0.021) (0.151) (0.021) (0.155)
South East −0.003 0.329** −0.005 0.308** −0.005 0.284*

(0.021) (0.139) (0.020) (0.133) (0.020) (0.150)
N.Ireland 0.021 0.129 0.023 0.119 0.024 0.112

(0.030) (0.191) (0.031) (0.188) (0.031) (0.197)
Risk Rating (Minimal)
Low 0.022* 0.105 0.022* 0.0209 0.022* −0.019

(0.013) (0.136) (0.013) (0.112) (0.012) (0.152)
Average 0.041*** 0.213** 0.041*** 0.167 0.041*** 0.140

(0.013) (0.096) (0.013) (0.119) (0.013) (0.126)
Above Average 0.031*** 0.111 0.032*** 0.0796 0.032*** 0.053

(0.012) (0.091) (0.012) (0.102) (0.012) (0.113)
Not Known 0.040** 0.091 0.041** 0.0940 0.042** 0.023

(0.018) (0.133) (0.017) (0.145) (0.017) (0.145)
Employment Size (One)
2–10 0.043*** −0.140** 0.039** −0.172** 0.040*** −0.173**

(0.015) (0.069) (0.015) (0.072) (0.015) (0.073)
11–50 0.009 −0.013 0.009 −0.054 0.009 −0.065

(0.010) (0.063) (0.010) (0.070) (0.010) (0.080)
51–250 0.045** −0.094 0.034* −0.055 0.036** −0.084

(0.018) (0.095) (0.018) (0.112) (0.018) (0.097)
Industry (Agriculture)
Manufacturing −0.047 0.179 −0.051* 0.131 −0.051* 0.110

(Continued )
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Table A2. Continued.

(1) (2) (3) (4) (5) (6)
Variables Selection Outcome Selection Outcome Selection Outcome

(0.030) (0.126) (0.030) (0.120) (0.030) (0.135)
Construction −0.079*** −0.139 −0.077*** −0.128 −0.076*** −0.145

(0.027) (0.145) (0.027) (0.133) (0.027) (0.143)
Wholesale/retail −0.062** −0.210 −0.065** −0.220** −0.064** −0.220

(0.027) (0.155) (0.027) (0.106) (0.027) (0.155)
Hotels & catering −0.078*** 0.018 −0.077*** 0.029 −0.076*** 0.026

(0.027) (0.165) (0.027) (0.152) (0.027) (0.163)
Transport & Comms −0.021 0.019 −0.023 0.0187 −0.022 −0.011

(0.031) (0.140) (0.031) (0.125) (0.031) (0.135)
Real Estate −0.066*** −0.080 −0.070*** −0.055 −0.069*** −0.085

(0.026) (0.120) (0.026) (0.120) (0.026) (0.130)
Health −0.076*** 0.142 −0.082*** 0.139 −0.081*** 0.134

(0.028) (0.170) (0.028) (0.142) (0.027) (0.168)
Other services −0.056** 0.082 −0.058** 0.0886 −0.057** 0.063

(0.029) (0.158) (0.029) (0.116) (0.028) (0.131)
Legal (Sole Proprietor)
Partnership 0.019** 0.017* 0.016*

(0.009) (0.009) (0.009)
LLP&LLC 0.013 0.014 0.015

(0.020) (0.020) (0.020)
Firm Age (<1 year)
1–2 years −0.016 −0.248 −0.016 −0.218 −0.016 −0.217

(0.026) (0.193) (0.026) (0.188) (0.026) (0.186)
2–5 years 0.0004 0.112 −0.004 0.126 −0.004 0.139

(0.026) (0.167) (0.026) (0.151) (0.026) (0.166)
6–9 years 0.003 −0.165 −0.002 −0.148 −0.0005 −0.124

(0.028) (0.177) (0.027) (0.169) (0.027) (0.171)
10–15 years −0.025 −0.092 −0.028 −0.033 −0.028 −0.016

(0.025) (0.167) (0.025) (0.165) (0.024) (0.156)
>15 years −0.038* −0.107 −0.038* −0.051 −0.038* −0.046

(0.023) (0.159) (0.023) (0.165) (0.023) (0.160)

Atanh r 12.514*** 15.123*** 13.516***
(0.013) (0.138) (0.279)

Obs: Selected 744 744 744
Obs: Nonselected 8057 8057 8057
Log-Likelihood −283.593 −279.109 −278.603
Wald χ2 of indep. Eqns. (r = 0) 9.4e+05*** 11977.940*** 2347.370***

Marginal effects reported with robust standard errors in parentheses, except for interactions between CSI and innovation classifi-
cations where coefficients estimates are reported. The selection equation relates to the probability of needing finance. The
outcome equation relates to the probability of being a discouraged borrower conditional on needing finance. The exclusion
restriction used in the selection equation is legal status. Besides the control variables, Models 1 and 2 include CSI as one of the
independent variables, models 3 and 4 further add the 4-way innovation classification as the independent variables, and finally
the above two kinds of variables and their interaction terms are all included in models 5 and 6. Reference category is given in
parentheses. Significance: *** p < 0.01; ** p < 0.05; * p < 0.1.
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Table A3. Multinominal probit regression results: Finance applications, population weighted.

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Variables
Not

applying
Normal
loans

Government-backed
loans

Not
applying

Normal
loans

Government-backed
loans

Not
applying

Normal
loans

Government-backed
loans

Covid-19-Severity-Index
(CSI)

−0.019*** 0.005*** 0.014*** −0.018*** 0.004*** 0.014*** −0.019*** 0.005*** 0.015***

(0.003) (0.001) (0.003) (0.003) (0.001) (0.003) (0.003) (0.001) (0.003)
Innovation (No Innovation)
IP, no new product service −0.017 0.047* −0.0305 −0.014 0.045* −0.031

(0.037) (0.028) (0.0242) (0.035) (0.027) (0.023)
New product service, no IP −0.009 0.021* −0.0120 −0.008 0.020* −0.012

(0.020) (0.011) (0.0175) (0.020) (0.011) (0.018)
IP, new product service −0.086** −0.010 0.0966** −0.083* −0.010 0.093**

(0.044) (0.008) (0.0429) (0.042) (0.008) (0.042)
Interaction (CSI*No Innovation)
CSI*(IP, no new product
service)

0.108 0.033

(0.090) (0.070)
CSI*(new product service, no
IP)

−0.009 0.048

(0.063) (0.049)
CSI*(IP, new product service) 0.136 0.100

(0.136) (0.076)
Survey Wave (Q2 2020)
Q3 2020 −0.057*** −0.018** 0.076*** −0.058*** −0.018*** 0.076*** −0.059*** −0.018*** 0.076***

(0.015) (0.007) (0.014) (0.015) (0.007) (0.014) (0.015) (0.007) (0.014)
Region (Scotland)
North East 0.021 0.039 −0.060* 0.018 0.040 −0.058 0.018 0.039 −0.058

(0.044) (0.028) (0.036) (0.044) (0.029) (0.036) (0.044) (0.028) (0.036)
York & Humber 0.014 −0.002 −0.012 0.013 −0.004 −0.009 0.012 −0.004 −0.008

(0.039) (0.017) (0.036) (0.038) (0.016) (0.036) (0.038) (0.016) (0.036)
North West 0.012 −0.004 −0.007 0.011 −0.003 −0.007 0.010 −0.004 −0.007

(0.039) (0.017) (0.037) (0.039) (0.017) (0.036) (0.039) (0.017) (0.036)
West Midlands −0.005 −0.007 0.012 −0.005 −0.007 0.012 −0.006 −0.007 0.012

(0.039) (0.017) (0.037) (0.039) (0.016) (0.037) (0.039) (0.017) (0.037)
East Midlands −0.010 −0.013 0.023 −0.013 −0.012 0.024 −0.012 −0.012 0.023

(0.040) (0.015) (0.038) (0.040) (0.016) (0.037) (0.039) (0.016) (0.037)
East England 0.094*** −0.005 −0.088*** 0.093*** −0.006 −0.088*** 0.093*** −0.006 −0.087***

(0.034) (0.016) (0.031) (0.034) (0.016) (0.031) (0.034) (0.016) (0.031)
Wales 0.023 0.003 −0.026 0.020 0.004 −0.024 0.019 0.003 −0.022

(0.041) (0.019) (0.038) (0.041) (0.019) (0.038) (0.041) (0.019) (0.038)
South West 0.052 −0.008 −0.044 0.053 −0.009 −0.044 0.053 −0.009 −0.044

(0.037) (0.016) (0.035) (0.037) (0.015) (0.034) (0.036) (0.015) (0.034)
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London 0.049 −0.010 −0.039 0.050 −0.011 −0.039 0.050 −0.011 −0.039
(0.035) (0.015) (0.032) (0.034) (0.015) (0.032) (0.034) (0.015) (0.032)

South East 0.027 0.002 −0.029 0.028 0.003 −0.031 0.027 0.003 −0.030
(0.036) (0.016) (0.034) (0.036) (0.016) (0.033) (0.036) (0.016) (0.033)

N.Ireland 0.021 0.010 −0.031 0.020 0.010 −0.030 0.019 0.011 −0.029
(0.044) (0.019) (0.041) (0.044) (0.019) (0.041) (0.044) (0.019) (0.040)

Risk Rating (Minimal)
Low −0.012 −0.022 0.033 −0.014 −0.020 0.034 −0.013 −0.020 0.033

(0.030) (0.017) (0.026) (0.029) (0.014) (0.026) (0.029) (0.014) (0.026)
Average 0.006 −0.013 0.007 0.005 −0.011 0.006 0.005 −0.011 0.005

(0.029) (0.018) (0.024) (0.028) (0.015) (0.024) (0.028) (0.015) (0.024)
Above Average 0.007 −0.013 0.006 0.005 −0.010 0.0049 0.005 −0.010 0.005

(0.030) (0.019) (0.025) (0.030) (0.016) (0.025) (0.030) (0.016) (0.025)
Not Known −0.025 −0.027 0.052 −0.026 −0.023 0.050 −0.026 −0.023 0.049

(0.037) (0.018) (0.033) (0.036) (0.016) (0.033) (0.036) (0.016) (0.033)
Employment Size (One)
2−10 −0.104*** 0.014 0.090*** −0.103*** 0.014 0.089*** −0.104*** 0.014 0.090***

(0.025) (0.012) (0.023) (0.025) (0.011) (0.023) (0.025) (0.011) (0.023)
11−50 −0.065*** 0.009 0.056*** −0.065*** 0.009 0.057*** −0.066*** 0.009 0.057***

(0.018) (0.008) (0.016) (0.018) (0.008) (0.016) (0.018) (0.008) (0.016)
51−250 −0.066** 0.013 0.053** −0.062** 0.014 0.048** −0.064** 0.014 0.050**

(0.027) (0.013) (0.024) (0.026) (0.012) (0.024) (0.026) (0.013) (0.024)
Industry (Agriculture)
Manufacturing 0.027 0.007 −0.034 0.031 0.006 −0.037 0.031 0.006 −0.038

(0.036) (0.018) (0.032) (0.036) (0.018) (0.032) (0.036) (0.018) (0.032)
Construction −0.000 −0.001 0.001 −0.002 −0.0005 0.003 −0.002 −0.0005 0.002

(0.034) (0.016) (0.031) (0.034) (0.015) (0.031) (0.034) (0.015) (0.031)
Wholesale/retail −0.023 −0.0002 0.023 −0.022 −0.0005 0.023 −0.021 −0.0004 0.022

(0.035) (0.016) (0.032) (0.035) (0.016) (0.032) (0.035) (0.016) (0.032)
Hotels & catering −0.006 −0.010 0.016 −0.008 −0.010 0.019 −0.008 −0.010 0.018

(0.034) (0.015) (0.032) (0.034) (0.015) (0.032) (0.034) (0.015) (0.032)
Transport & Comms −0.040 −0.012 0.051 −0.040 −0.010 0.049 −0.040 −0.010 0.049

(0.037) (0.015) (0.035) (0.037) (0.015) (0.035) (0.037) (0.015) (0.035)
Real Estate 0.005 −0.006 0.0006 0.007 −0.007 0.0004 0.008 −0.008 −0.0002

(0.032) (0.014) (0.030) (0.032) (0.014) (0.029) (0.032) (0.014) (0.029)
Health 0.058 −0.010 −0.047 0.060* −0.012 −0.048 0.060* −0.011 −0.049

(0.035) (0.017) (0.032) (0.035) (0.016) (0.032) (0.035) (0.016) (0.032)
Other services 0.019 0.009 −0.028 0.019 0.008 −0.027 0.018 0.009 −0.026

(0.035) (0.018) (0.031) (0.035) (0.018) (0.031) (0.035) (0.018) (0.031)
Legal (Sole Proprietor)
Partnership −0.066*** 0.018* 0.048*** −0.063*** 0.017* 0.047*** −0.065*** 0.017* 0.047***

(0.020) (0.009) (0.018) (0.020) (0.009) (0.018) (0.020) (0.009) (0.018)
LLP&LLC −0.009 0.0003 0.009 −0.009 0.003 0.006 0.010 0.003 0.007

(Continued )
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Table A3. Continued.

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Variables
Not

applying
Normal
loans

Government-backed
loans

Not
applying

Normal
loans

Government-backed
loans

Not
applying

Normal
loans

Government-backed
loans

(0.031) (0.010) (0.030) (0.032) (0.011) (0.030) (0.032) (0.010) (0.030)
Firm Age (<1 year)
1–2 years −0.056 0.008 0.048 −0.056 0.008 0.048 −0.056 0.008 0.049

(0.036) (0.013) (0.034) (0.036) (0.013) (0.034) (0.036) (0.013) (0.034)
2–5 years −0.111*** 0.023 0.088*** −0.110*** 0.024 0.086** −0.109*** 0.023 0.086**

(0.037) (0.016) (0.034) (0.037) (0.016) (0.034) (0.037) (0.016) (0.034)
6–9 years −0.034 0.007 0.028 −0.032 0.007 0.025 −0.033 0.007 0.026

(0.036) (0.014) (0.034) (0.036) (0.013) (0.034) (0.036) (0.013) (0.034)
10–15 years −0.016 0.005 0.011 −0.014 0.006 0.008 −0.014 0.006 0.008

(0.033) (0.012) (0.031) (0.033) (0.012) (0.031) (0.033) (0.012) (0.031)
>15 years 0.003 0.008 −0.011 0.003 0.009 −0.012 0.002 0.009 −0.011

(0.031) (0.012) (0.029) (0.031) (0.012) (0.029) (0.031) (0.012) (0.029)
Obs 7718 7718 7718
Log-Likelihood −414.260 −411.358 −410.913
Wald χ2 266.040*** 344.450*** 359.220***

Marginal effects reported with robust standard errors in parentheses, except for the interactions between CSI and innovation classifications where coefficients estimates are reported (Base outcome
– Not applying does not have coefficients of interactions). Reference category is given in parentheses. Significance: *** p < 0.01; ** p < 0.05; * p < 0.1.
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