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Executive summary  

Despite a steady rise in intangible assets held on their balance sheets, firms, and 
particularly high growth small and medium sized firms, face systemic difficulties in 
financing their intangible assets. 

We know that the disruptive innovation needed to create new markets, increase demand, 
raise productivity and sustain the recovery is currently being disrupted by an inability to 
finance intangible assets. 

This research identifies the source of the systemic problem in financing innovation, and 
examines what type of finance is most suitable to finance innovation. We identify two 
systemic barriers in the access of finance faced by innovating firms, and specifically 
innovating small firms: differences in information available about a firm between 
entrepreneurs and financiers and the intangible nature of knowledge-based assets. The lack 
of information and trading history about the firm available to financiers, and the inability to 
value the intangible assets of innovative businesses are currently preventing high growth 
firms from accessing finance. Although intangibility of assets does result in asymmetric 
information problems, we have separated the two as barriers due to the specific nature of 
collateralised bank lending.  

Our empirical evidence reveals that intangible assets held by firms are increasing 
substantially, which demonstrates the importance of knowledge in an increasingly 
information-based and data driven economy. Particularly, young and micro high growth firms 
are increasing their investment in intangible assets, and yet they are also the most likely to 
not be able to access funds to finance their growth. This indicates that the two key barriers 
faced by small innovative firms in securing finance are a lack of information and trading 
history about the firm, and the valuation of the intangible assets of innovative businesses. 

We use data provided by Experian to map out how firms are financed, and specifically how 
intangible assets are financed. Our analysis also suggests that there is a role for policy to 
enable access to finance for SMEs. 

There are four key results that we can summarise from our empirical analysis: 

• Firms are much more likely to finance their intangible assets through equity rather 
than debt – for high growth firms this effect is much stronger. We find that within 
high-growth firms for every £1m increase in equity, they invest a further £499,000 in 
intangible assets, compared to just £195,000 among all firms. This suggests that 
equity is better at valuing intangible assets and innovative business models when 
compared to debt. 
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• However, small high growth firms are still reliant to some extent on debt to finance 

intangible assets, reflecting the importance of debt finance, in addition to equity 
finance. 
 

• Significantly, high growth micro firms are unable to finance intangible assets through 
either long-term or short-term debt – they tend to reduce their total debt and 
increase total equity as they accumulate intangible assets.  
 

• Since lenders are less interested in the value of the businesses they are lending to, 
and more concerned with cash flow and ability to repay the loan, they are unlikely to 
finance innovative activities. For debt to finance intangible assets, new business 
models for finance are required. 

The implications of this for policy are two fold: 

• First, this presents a case for policy to focus more on equity as opposed to debt. The 
government’s flagship programme to support lending to SMEs, the ‘Funding for 
Lending’ scheme has supported the economy at a macro-level, but is not resulting in 
addressing the access to finance issues faced by many firms. To address this issue, 
policy needs to focus on facilitating more equity funds such as the Enterprise Capital 
Funds, a public-private venture capital fund set up to address the weakness in the 
provision of equity finance for early stage SMEs1. 
 

• Second, our analysis also suggests that a clear structural problem exists in valuing 
innovative business models, primarily in debt markets but also for start-ups and 
small firms in equity markets. New ways of financing innovation such as P2P 
lending, crowdfunding, and new lending technologies suited for innovative 
companies need to be developed and promoted, without compromising on risk 
management and prudent lending.  

These alternative and disruptive forms of lending could enable banking business models to 
do better lending, as well as create new markets for lending. Projects that were previously 
considered to be unviable, with new financial instruments and platforms could be de-risked 
and funded. New alternative lending technologies and platforms such as these are needed 
to give businesses greater choice and promote competition amongst finance providers, 
potentially reducing cost, which would promote greater resilience in the financial system. A 
wider range of bank and non-bank finance options for businesses will create a more diverse 
and efficient market, enabling new innovative products and processes to be brought to 
market. 

                                                        

1 Department for Business, Innovation and Skills (2013) “SME Access to finance scheme: Measures to 
support SME growth” 
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1. Introduction 

Background 

Since the onset  of the financial crisis in 2007, the stock of lending by banks has been falling 
year on year. The figure below shows that,lending to UK businesses continues to fall, albeit 
at a decreasing rate, while interest rates facing small and medium sized enterprises (SMEs) 
have increased marginally by 50 basis points since June 2009. This suggests that 
decreasing access to finance for SMEs may be associated with the increasing cost of 
finance that they face. 

Figure 1.1: Interest rates for SMEs2 and growth in lending to PNFCs3 

 
Source: Trends in lending data, Bank of England, April 2013 

SMEs appear to have been particularly affected by the financial crisis, with interest spreads 
on loans increasing compared to large firms4, while margins on SME overdrafts rose from an 
average of 0.6ppts in 2005-7 just before the crisis, to 3.6ppts in 2008-9 in its immediate 

                                                        

2 Indicative median interest rates on new SME variable-rate facilities - median by value of new SME 
facilities priced at margins over base rates, by four major UK lenders (Barclays, HSBC, Lloyds Banking 
Group and Royal Bank of Scotland). 
3 Growth in the stock of lending by UK monetary financial institutions to PNFCs, excluding the real 
estate sector. Not seasonally adjusted. 
4 http://www.fsb.org.uk/frontpage/assets/fsb%20alternative%20investment_web.pdf, p7 
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aftermath; even in 2011-12, margins had not fallen, averaging 3.7ppts5. 

These credit constraints facing SMEs have a significant impact on the economy – it is well 
acknowledged that innovative SMEs play an important role in productivity, competition and 
growth. SMEs account for over half of private sector employment, nearly half of private 
sector turnover and three-quarters of new jobs6. Without access to finance, their ability to 
survive and grow is severely impeded, particularly as SMEs are also more reliant on banks 
as a source of finance than large companies. 

That small firms have been particularly affected may be explained, at least to some extent, 
by an increase in risk. According to credit ratings of SMEs, the proportion valued as “above 
average risk” trebled from nine per cent in 2004 to 28 per cent in 20127. Coupled with higher 
levels of information asymmetry for small firms, it is easy to see why credit constraints have 
particularly affected SMEs. Nevertheless, there is some evidence that low risk firms were 
more affected by the crisis, with much of the increase in rejection rates coming from low risk 
firms8. Larger firms were also less affected by the crisis as they could use internal financial 
resources to finance on-going innovation activities9. 

The financial crisis has impacted the functioning of our banks – our financial system is 
performing particularly poorly at its core function, i.e. the allocation of capital10. Furthermore, 
the same issues that limit access to finance for SMEs, i.e. a lack of information and 
collateral, also particularly affect innovative firms. Investment in innovation is partly due to 
the greater challenges of financing innovation over the economic cycle11, with reduced 
liquidity in a downturn leaving fewer resources available to finance new investments12. 

In order to overcome problems of information asymmetry, banks typically require firms to 
provide collateral in order to provide finance13 – this provides a clear problem for firms with a 
high proportion of intangible assets, who are unable to as easily provide any. 

Intangible assets, which are crucial for innovation, often require a higher proportion of 
finance upfront, so this preferential treatment towards tangible assets in banking business 
models is bad for innovation, and bad for growth. 

In order to help address issues around access to finance, the government has launched a 

                                                        

5 BIS (2013) “Evaluating Changes in Bank Lending to UK SMEs over 2001-12 – Ongoing Tight 
Credit?”, p18 
6 BIS (2012) “SME Access to External Finance”, BIS Economics Paper No. 16, p1 
7 BIS (2013) “Evaluating Changes in Bank Lending to UK SMEs over 2001-12 – Ongoing Tight 
Credit?”, p16 
8 Ibid, p33 
9 OECD (2012) “Innovation in the crisis and beyond”, p31-2 
10 Broadbent, Ben (2012) “Productivity and the allocation of resources”, Bank of England Speech given 
at Durham Business School 
11 OECD (2012) “Innovation in the crisis and beyond”, p36 
12 Ibid, p26 
13 From 2001-2012, around 55 per cent of SME term loans had collateral requirements; BIS (2013) 
“Evaluating Changes in Bank Lending to UK SMEs over 2001-12 – Ongoing Tight Credit?”, p23 
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number of schemes. Funding for Lending, launched by the Bank of England in July 2012, 
allows banks and building societies to borrow from the Bank at below the market rate. The 
government, through the Department for Business, Innovation and Skills, is also creating a 
new ‘business bank’ which is tasked with increasing the amount of lending to business and 
diversifying sources of finance. The bank will manage £3.9 billion, £1 billion of which is new 
money, and will be fully operational by autumn 2014. The Enterprise Finance Guarantee 
(EFG) is designed to increase lending to small businesses that lack either security or a track 
record, providing lenders with a 75 per cent guarantee on each loan. It is expected to lead to 
£2 billion in extra lending14. 

The government also commissioned a report, “Boosting Finance Options for Business”, 
which identified a funding gap of between £26bn and £59bn for small business over the 
coming five years15. One of its recommendations was to increase awareness of forms of 
alternative finance (see Box 4.1). 

Despite the government introducing a number of schemes, lending to SMEs is still severely 
constrained – although such schemes may have helped to some degree, they have clearly 
not been able to fix what is a systemic problem. 

Our paper identifies the source of the systemic problems in financing innovation, and looks 
at what type of finance is most suitable to finance innovation. The remainder of this paper is 
structured as follows: 

• In section 2, we will survey the literature to identify systemic barriers faced by 
innovating firms, specifically innovating small firms.  

• In section 3, we use data provided by Experian to map out how firms are financed, 
and measure using advanced econometric techniques, particularly how intangible 
assets are financed.  

• Next, in section 4 we look at the role of policy in enabling access to finance for 
innovation. 

• And finally, section 5 provides some concluding remarks on our analysis. 

 

                                                        

14 BIS (2013) “Building the Business Bank: Strategy Update” 
15 Industry Taskforce (2012) “Boosting Finance Options for Business”, Department for Business, 
Innovation and Skills, p16 
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2. Identifying systemic barriers to finance for 
innovative SMEs 

In this section, we first we outline the data and review the trends in our data. Next, we briefly 
survey the evidence on access to finance for SMEs and how this affects firm growth. We 
then digress to establish the empirical and theoretical literature on how firms are financed, 
i.e. the capital structure of firms, and whether this is different for small firms. Building on this 
review, we then identify two systemic barriers facing innovative firms in access to finance 
and growth: asymmetric information and the intangibility of assets.  

Experian Data 

The data used in the following sections of this paper is provided by Experian PH for firms 
that have had an equity deal between 1997 and 2012. Data includes balance sheet data 
such as a breakdown of current and non-current liabilities and current, intangible and fixed 
assets, overdrafts, bank loans, turnover, profit and equity; as well as also including a firm’s 
Standard Industrial Classification (SIC) code to the four-digit level, date of incorporation, 
date and type of equity deal and number of employees. As the data is derived from balance 
sheet information, intangible assets are defined as those assets that can be capitalised on 
the balance sheet.  These include intangible assets such as patents, copyrights, designs, 
trademarks, goodwill etc. However, it is worth noting that intellectual assets that are 
internally generated can not be moved on to the balance sheet – accordingly, the majority of 
intangibles represented in our data are capitalised research and development expenditure. 

The dataset includes 20,984 firms, with a total of 202,578 observations. It is an unbalanced 
panel set and so follows firms over time. We deflate the financials using GDP deflators and, 
where necessary, normalise the reporting to 52 weeks. We then removed micro non-high 
growth firms with total assets of more than £10m, leaving 197,181 observations. For the 
econometric analysis, firms which were balance sheet insolvent – having negative total net 
assets – were also removed, leaving 172,961 observations. 

Firms were defined as micro if turnover was less than £2m; small if between £2m and £10m; 
medium between £10m and £50m and large if turnover was greater than £50m. These 
figures are in line with the European Commission definition (albeit in £ rather than Euros). 
We also used a definition of size by employment (0-9; 10-49; 50-249; 250+); however, 
results were distorted by a few firms with minimal employment but very high turnover, so the 
turnover definition for firm size was used. 

Firms were defined as high growth if they met at least one of the following criteria: year-on-
year growth in employment of at least 20% for three consecutive years; or year-on-year 
growth in turnover of at least 20% for three consecutive years. 
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Below, we provide a summary of firms, and high growth firms by size in our sample – 90% of 
the firms in our dataset are SMEs. 

Table 2.1: Summary of data set 
 

 Micro Small Medium Large All 

Per cent of all firms 58.82 15.12 15.90 10.16 

 

100.00 

Per cent high growth 5.90 6.52 7.89 7.31 7.06 

 

Economic trends in the data 
The effects of the financial crisis can clearly by seen in Figure 2.1, with high growth firms 
falling as a proportion of all firms after 2007, from around eight per cent in the years before 
the crisis to just over four per cent in 2011. The size and age of firms affected prospects 
during the recession (Figures 2.2 and 2.3, respectively). Younger firms, whilst typically more 
likely to be high growth, saw a greater fall since the financial crisis, whilst micro and small 
firms are the least likely to grow. Micro firms seem to have been on a steady decline since 
before the recession, however. 

One of the main obstacles to growth is access to finance, particularly for innovative firms, 
who are both more likely to apply for finance, and more likely to be rejected if they do. This 
problem has only increased during the recession16. 

Figure 2.1: High growth firms over time 

 

                                                        

16 Lee, N., Sameen, H. & Martin, L. (2013) “Credit and the crisis: Access to finance for innovation small 
firms since the recession”, Big Innovation Centre, p3 
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Figure 2.2: High growth firms by firm size over time 

 

Figure 2.3: High growth firms by firm age over time 

 

Access to finance for SMEs 

Empirical studies have shown SMEs face greater challenges when trying to access finance 
than larger firms17. Firms access two broad sources of finance when seeking funds – debt 
and equity. Debt is borrowing or an obligation, ordinarily against some form of collateral, 
while equity is funds received for a claim on future profits. In start-ups, for instance, where 

                                                        

17 Coluzzi, C., Ferrando, A. and Martinez-Carrascal, C. (2009) “Financing Obstacles and Growth: An 
Analysis for Euro Area Non-Financial Corporations”, European Central Bank Working Paper, p15 
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problems of asymmetric information are greater, banks still finance debt, but provide a 
smaller fraction18 – this reduces their risk of exposure to potential losses, but allows them to 
build a relationship with the firm, which may pay off in the longer term. Nevertheless, this 
leaves firms with a shortfall in funding. One way that banks try to mitigate imperfect 
information is to ask for collateral; one-fifth of SMEs having difficulties raising finance cited 
insufficient collateral as the reason they were rejected for finance19. Rather than being 
rewarded on the basis of merit, finance for many SMEs is based on banks trying to minimise 
exposure to unknown risks, a clear instance of market failure. 

High growth firms face a particular disadvantage – due to imperfect information they are 
often undervalued by banks: a study by Experian showed that high growth firms had 
consistently lower rates of insolvencies than non-high growth firms of the same grade20. As a 
result, these high growth firms are charged at a higher rate than their performance merits. 
High growth SMEs are also more likely than non-high growth SMEs to cite cash flow as an 
obstacle to success21. 

As firm owners wish to retain control of the firm, equity finance is preferred less by SMEs 
than debt finance. Nevertheless, once other forms of finance are exhausted, firms will turn to 
equity finance. Equity finance, however, can be costly: one, albeit dated, study of US firms 
found the cost of raising debt to be as low as 1% of the amount raised; for equity the range 
was between 4 and 15%22. Furthermore, the difficulties of accurately valuing an SME in 
order to provide a useful figure of equity are potentially prohibitive23. 

A 2003 consultation by HMT and the Small Business Service showed a particular gap in 
funding for firms seeking investments of between £250,000 and £1m24. The latest BIS 
estimates put the ceiling at between £2m and £5m, noting that “very few private sector 
Venture Capitalists now invest below £5m”25.  The effect is particularly stark for sectors 
where R&D or capital expenditure is high, where the equity gap may be as high as £15m. 
For many SMEs, therefore, equity finance is effectively out of reach. 
 
The financial crisis has increased the difficulty of SMEs to access finance. Whilst banks have 

                                                        

18 Franck, T. and Huyghebaert, N. (2009) “Financing of Business Start-Ups: A Topic of Great 
Relevance for Firm Performance, Growth and Survival”, in Balling M., Bernet, B. and Gnan, E. (eds) 
Financing SMEs in Europe, Vienna: SUERF Studies, p22 
19 Department for Business, Innovation and Skills (2012) “SME Access to External Finance”, BIS 
Economics Paper No.16, p9 
20 Experian presentation (2011) “NESTA analysis of High Growth Firms before and during the 
recession compared to other firms” 
21 Lee, N. (2012) “Free to grow? Assessing the obstacles faced by actual and potential high growth 
firms”, Big Innovation Centre, p30 
22 Baskin, J. (1989) “An Empirical Investigation of the Pecking Order Hypothesis”, Financial 
Management 19, pp26-35 
23 Moro, A., Lucas, M., Grimm, U. and Grassi, E. (2010) “Financing SMEs: a model for optimising the 
capital structure”, in 17th Annual Global Finance Conference, 27-30 June 2010, Poznan, pp4-5 
24 HMT and SBS (2003), “Bridging the Finance Gap: Next Steps in Improving Access to Growth Capital 
for Small Businesses”, p6 
25 Department for Business, Innovation and Skills (2012) “SME Access to External Finance” BIS 
Economics Paper No.16, p11 
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tightened their lending criteria, it is also the case that SMEs are now, on average, more risky 
investments due to the macroeconomic environment – according to Fraser (2009), the share 
of high risk SMEs increased from 4.4% to 21.7% between 2004 and 2008, for instance26. 
 
New financial service regulations (Basel 3) require banks to hold more capital against certain 
types of assets. Combined with the added effects of banks becoming more risk averse due 
to the crisis and firms becoming increasingly risky, this has seen lending to firms shrink. 
Although a higher proportion of SMEs applying for finance are rejected (21% in 2010, up 
from 8% in 2007/8), it is not just supply that has contracted – demand has also fallen. 
Demand for overdrafts and term loans fell by 15 and 20% respectively between 2001-2004 
and 2005-2008 according to a survey of SMEs27.  

Impact of financial barriers on firm growth 
A number of studies have found a positive relationship between access to finance and 
growth28; and obstacles in accessing finance are frequently cited as an obstacle for growth 
by firms. 
 
High growth firms are particularly likely to view obtaining finance as an obstacle to growth – 
according to one study, 18% of high growth firms cited either short-term cash flow or long-
term finance as the most important barrier to growth. This compares with 13% of other 
firms29. 
 
Financing obstacles are seen as a larger constraint on growth the smaller the size of the 
firm30, whilst financial sector development is positively correlated with growth, especially for 
new firms, as they are disproportionately dependent on external finance31. 
 
A study of UK SMEs found both short term and long term debt were positively related with 
firm growth for rapidly growing small firms, but that almost twice as much short term debt 
was raised to finance growth than long term debt, indicating the particular importance of 
short term debt for firm growth32. Short term debt is seen as preferable for both 
entrepreneurs, who perceive it as cheaper, and for banks who view it as less risky as they 

                                                        

26 Fraser, S. (2009) “Small Firms in the Credit Crisis: Evidence from the UK Survey of SME Finances”, 
Warwick Business School, University of Warwick, p27 
27 Ibid, p6 
28 For a summary, see Department for Business, Innovation and Skills (2012) “SME Access to External 
Finance”, BIS Economics Paper No.16, p7 
29 Lee, N. (2012) “Free to grow? Assessing the obstacles faced by actual and potential high growth 
firms”, Big Innovation Centre, p37 
30 Ayyagari, M., Demirguc-Kunt, A. and Maksimovic, V. (2006) “How Important Are Financing 
Constraints? The role of finance in the business environment”, World Bank Policy Research Working 
Paper 3820,  p4 
31 Rajan, R. and Zingales, L. (2001) “Financial Systems, Industrial Structure, and Growth”, Oxford 
Review of Economy Policy, Vol. 17, No. 4, p470 
32 Michaelas, N., Chittenden, F. and Poutziouris P. (1999) “Financial Policy and Capital Structure 
Choice in the UK SMEs: Empirical Evidence from Company Panel Data”, Small Business Economics 
Vol. 12, p121 
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can more quickly recover the loan in the event of bad news33. 
 
A firm’s capital structure, that is, how a firm finances itself, is not only affected by the firm’s 
size, growth and age – it can also be affected by the sector of the firm. As firms grow, the 
ratio of long term debt to short term debt increases, but this effect is particularly evident for 
construction and wholesale and retail trade, whilst minimal for education, health and social 
work. 
 
Firms in sectors with, on average, a higher proportion of intangible assets, have been shown 
to require higher levels of collateral for loans and also to rely proportionally more on equity 
for investment than other sectors, possibly reflecting greater information asymmetries34. 
 
The credit crunch has also seen substantially different financing issues in different sectors. 
Results from the Small Business Survey showed that in 2008, around one in four SMEs in 
the ‘Wholesale and Retail’ and ‘Hotels and Restaurants’ sectors reported having had an 
overdraft application rejected outright in the last three years, compared to an average of 15 
per cent of all SMEs. For ‘Wholesale and Retail’ this was a stark change from the period of 
2001-2004 when just 2.6 per cent of firms reported as such, compared to 4.2 per cent of all 
SMEs35. 
 
Our results also show large differences between sectors, as seen in Figure 2.4 – 
manufacturing, wholesale and retail trade and transport, storage and communication saw 
relatively less steep declines after 2007, partially due to having a small proportion of high 
growth firms going in to the crisis. Business services, real estate activities and financial 
intermediation all saw large declines after 2007. One effect of the crisis was to reduce the 
variation between sectors’ performance on this measure, with high growth rates converging 
to around five per cent in 2010. 

 

 

 

 

 

                                                        

33 For a summary, see Moro, A., Lucas, M., Grimm, U. and Grassi, E. (2010) “Financing SMEs: a 
model for optimising the capital structure”, in 17th Annual Global Finance Conference, 27-30 June 
2010, Poznan, p2 
34 Mac an Bhaird, C. and Lucey, B. (2009) “Determinants of the Capital Structure of SMEs: A 
Seemingly Unrelated Regression Approach”, Small Business Economics, pp16-17 
35 Fraser, S. (2009) “Small Firms in the Credit Crisis: Evidence from the UK Survey of SME Finances”, 
Warwick Business School, University of Warwick, pp32-34 
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Figure 2.4: High growth firms by sector over time 

 

 

Box 2.1 Theory of the capital structure of firms 

The seminal theoretical framework and reference point for all subsequent research on the 
financial structure of firms (i.e. how firms choose to finance themselves) is the Modigliani-
Miller Propositions,36 also known as the ‘Capital Structure Irrelevance Theorem’. The theorem 
states that the value of a firm is not affected by whether it chooses to finance itself through 
debt or equity (ignoring the tax treatment of different sources of financing) under certain 
capital market perfections. The theorem is best understood as the conditions under which the 
source of financing does not affect the firm’s value. Put another way, it makes no difference to 
the value of a company how much of it is financed by equity and how much by debt, unless 
the capital structure changes the way in which assets are managed.  
 
This no-arbitrage result suggests that observed firm capital structures should not entail 
systematic patterns of within-group homogeneity and between-group heterogeneity. However, 
these patterns are observable within and across industry, such as industry-specific and size-
specific leverage ratios, implying the importance of capital market imperfections. 
 
The observable patterns in firm capital structure suggest that there are likely to be various 
imperfections in capital markets, such as asymmetry of information and agency costs. The 

                                                        

36 Modigliani, F. and Merton H. Miller (1958) “The Cost of Capital, Corporation Finance and the Theory 
of Investment”, The American Economic Review , Vol. 48, No. 3, pp. 261-297 
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most influential and mainstream theories of capital structure under capital market 
imperfections, are the trade-off theories37 and the pecking order theory38. The static trade-off 
theory considers costs and benefits of debt (in particular tax savings versus expected 
deadweight costs from bankruptcy) and based on the trade-off between the costs and 
benefits, firms can determine an optimal level of leverage that maximises firm value39,40. In 
dynamic trade-off theories the optimal leverage ratio varies over time (due to time-varying 
determinants) and firms dynamically adjust to shocks in leverage or asset prices.  
 
A significant fraction of these trade-off theories have focused on the role of agency costs, i.e. 
costs due to conflict of interest41. The literature identifies broadly two types of conflicts: 
conflicts between shareholders and managers, and between debt holders and equity holders. 
Conflicts between shareholders and managers arise because managers hold less than 100% 
of the residual claim and consequently they do not capture the entire gain from their profit-
enhancement activities. Conflicts between debt holders and equity holders arise because as 
an investment yields large returns above the value of the debt, equity holders capture more of 
the gain. However, if the investment fails, because of limited liability, they also absorb the 
losses before any cuts to debt-holders. 

Is the capital structure of SMEs different compared to larger firms? 

Pecking order theories are based on the premise that ‘inside’ management is better informed 
of the true value of the firm than ‘outside’ investors. When financing investment projects, firms 
seek to use sources of funds least susceptible to undervaluation due to information 
asymmetries. Thus, pecking order theories predict that firms have a preference to finance 
investment projects with internal equity. When internal equity is exhausted, firms use debt 
financing before resorting to external equity. The relatively greater information asymmetries 
and the higher cost of external equity for SMEs42 suggest that the pecking order theories are 
an appropriate theoretical approach for the sector. Empirical evidence suggests that SME 
owners try to meet their financing needs from a pecking order of, first, their own money 
(personal savings and retained earnings); second short-term borrowings; third, longer term 

                                                        

37 For example, see Heinkel, R. (1982) “A Theory Capital Structure Relevance Under Imperfect 
Information”, The Journal of Finance, Vol. 37, No.5, pp. 1141-1150 and Myers. S.C. (1984) “The 
Capital Structure Puzzle”, The Journal of Finance, Vol. 39, No.3, pp. 575-592 
38 See Myers, SC and Majluf, N. (1984) “Corporate financing and investment decisions when firms 
have information that investors do not”, Journal of Financial Economics, Vol. 13, No. 2, pp. 187-221 
39 For details see Kraus, A. and Litzenberger, R. (1973) “A state-preference model of optimal financial 
leverage”, The Journal of Finance, Vol. 28, No.4, pp. 911-922. The optimal point can be attained when 
the marginal value of the benefits associated with debt issues exactly offsets the increase in the 
present value of the costs associated with issuing more debt. 
40 Also, note that firm value can be measured by either asset-based or market-based approaches in 
the literature. 
41 Seminal paper in this sub-stream of research is Jensen, MC and Meckling W., “Theory of the firm: 
Managerial behaviour, agency costs and capital structure”, Journal of Financial Economics, Vol.3, pp 
305-360 
42 Ibboston et al (2001), Initial Public Offerings. IN CHEW, D.H.J. (Ed.) The New Corporate Finance: 
Where Money Meets Practice. 3rd Ed, McGraw Hill-Irwin 
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debt; and lastly the introduction of new equity investors which represents maximum 
intrusion43. 

The primary explanatory factor for the adherence of SMEs to the pecking order theories of 
financing is the desire of the firm owner to retain control of the firm and maintain 
independence44. Adherence to these theories is, crucially, not dependent on demand side 
preferences, but also on the availability of the preferred source of financing. The supply of the 
finance depends on many factors, including the stage of development and business model of 
the firm. Sources of internal equity for the start-up and nascent firms typically consist of the 
personal funds of the firm owner and funding from friends and family.  

Trade-off models based on agency costs between managers and shareholders do not 
typically apply to SMEs as in most cases the managers are in fact the owners. However, the 
firm’s security holders (debt and shareholders) are seen as principals and the firm’s 
management as the agent, managing the principals’ assets. Whilst a number of these 
relationships are relevant for SMEs, the primary agency conflict in small firms is generally not 
between owners and managers but inside and outside contributors of capital45. It is worth 
mentioning that potential agency costs are exacerbated by information asymmetries resulting 
from the lack of uniform, publicly available and detailed accounting information.  The primary 
concern for outside contributors of capital arises from moral hazard46, i.e. the possibility of the 
SME owner changing their behaviour to the detriment of the capital provider after credit is 
granted. This is because the firm owner has an incentive to alter his behaviour ex post to 
favour projects with higher returns and greater risk. 

How do innovative firms choose to finance themselves? 

Theories of capital structure can suggest reasons why innovative firms may favour particular 
sources of finance. 

One approach emphasises the importance of bankruptcy costs. These are likely to be 
relatively low for firms with a high proportion of tangible assets, particularly property and 
equipment associated with generally applicable technologies, as tangible assets can more 
easily be used to pay off debt. They are likely to be higher for innovative firms with a higher 
proportion of intangible assets, such as knowledge and reputation, and with more specialised 
equipment. For a given level of debt, the risk of bankruptcy may also be higher. Both factors 
suggest that more innovative firms are likely to be less reliant on debt finance, to minimise 
bankruptcy costs. 

                                                        

43 Cosh, A. D. and Hughes, A. (1994) “Size, financial structure and profitability: UK companies in the 
1980s” IN A. Hughes and D. Storey (eds) Finance and the small firm, London: Routledge 
44 Jordan, J., Lowe, J. and Taylor P. (1998) “Strategy and Financial Policy in UK Small Firms”, Journal 
of Business Finance & Accounting, Vol. 25, pp. 1-27 
45 Hand et al. (1982) “Agency relationships in the close corporation”, Financial Management., Vol. 11, 
pp. 25-30 
46 Fraser, S., Bhaumik, S. and Wright, M. (2013) “What do we know about the relationship between 
entrepreneurial finance and growth?”, Enterprise Research Centre, p20 
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However, another approach considers agency costs and informational asymmetries between 
investors and firm managers or entrepreneurs to be central to the choice between debt and 
equity. More specifically, by selling equity to outside investors, the firm’s current owners may 
signal that its future prospects are less than excellent, otherwise they would have chosen to 
remain the full residual claimant on the firm’s revenues (e.g. by issuing debt, rather than 
equity). This signalling problem leads to new share issues being under-priced, which imposes 
a dilution cost to the firm’s initial owners. 

Finally, a third approach emphasises control rights47. Here, the idea is that the higher amount 
of intangible assets inside a firm, the more outside investors will insist on having control rights 
over the firm’s decisions in order to decrease their risk. Firms will first try to fund investment 
from their retained earnings in order to relax the participation constraint of outside investors; 
but then, as more investment funds are required, firms will use debt financing (whereby 
managers retain control except when the firm defaults on it repayment obligations); and it is 
only when the project’s size (or scope) becomes sufficiently large and/or when assets 
becomes sufficiently intangible that firms will allocate fuller control rights to outside investors 
by issuing new equity. To the extent that more innovative firms have more attractive 
investment opportunities and fewer tangible assets, this approach predicts that they will tend 
to be more reliant on new equity finance. This alternative theory of the pecking order thus also 
predicts that they will tend to be more reliant on external funds, but suggests that they may 
favour new equity rather than debt among these external sources. 

Empirical studies on the financial structure of innovative firms suggest that innovative firms 
are more reliant on external finance compared to less innovative firms, and also that they are 
more likely to finance themselves through new equity as opposed to debt, in line with the 
approaches that emphasise control rights and bankruptcy costs48. 

 

Financing of innovative firms 

In a market-based economy, those who create and manage firms (entrepreneurs) are 
usually not the same individuals as those who have the means to finance this activity. This 
implies that an information gap is likely to exist between those asking for funds and those 
supplying them. As will be discussed in more detail below, economists refer to the extra 
costs thus induced as arising from the problems of “asymmetric information” and “moral 
hazard”. Both of these are expected to raise the costs of obtaining finance from sources 
external to the firm. And although this will be true to some extent for all firms, the problem is 
particularly salient in the case of new firms and firms undertaking innovative activities. 

                                                        

47 Aghion and Bolton (1992) “An Incomplete Contracts Approach to Financial Contracting”, The Review 
of Economic Studies, Vol. 59, No.3, pp. 473-494 and Hall, BH. (2009) “The financing of innovative 
firms”, European Investment Bank Papers, Volume 14, No.2 
48 Aghion P., Bond S., Klemm A. and Marinescu I. (2004) “Technology and Financial Structure: Are 
Innovative Firms Different?”, Journal of the European Economic Association 2(2-3): pp277-288 
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Three different levels of difficulty are distinguished with regarding the financing of innovation: 
the problems of existing innovating firms in acquiring sufficient funds for their investments; 
the reluctance of non-innovators to undertake innovation due to its high cost; and the 
problems faced by new start-up firms. Although all of these difficulties arise from the same 
ultimate set of causes, the empirical analysis of each differs substantially and the possible 
range of policy solutions will differ. In particular, the first case, on which most of the 
econometric literature has focused, is subject to marginal analysis, whereas the second two 
cases involve the overcoming of (often substantial) fixed costs of entry into innovation. 
 

What makes financing innovation different? 
From the perspective of investment theory, innovation investments49 have a number of 
characteristics that make them different from ordinary investments. Most importantly, most of 
the expenditure, with the exception of that on new capital equipment, consists of worker 
wages. From considerable survey evidence over the past 50 years, we know that in practice 
50 per cent or more of the R&D portion of this investment goes toward paying scientists and 
engineers, who are usually highly educated. Their efforts create an intangible asset, the 
firm’s knowledge base, from which profits in future years will be generated. Added to this 
knowledge base are the specific human capital created by worker training in new products 
and processes and the knowledge created by design and marketing investments. To the 
extent that all this knowledge is “tacit” rather than codified, it is embedded in the human 
capital of the firm’s employees, and is therefore lost if they leave or are fired. 

This fact has an important implication for the conduct of R&D investment and innovation 
investment more broadly. The focus in the discussion below is on R&D as it is the measure 
on which much of the previous empirical research has usually been based. Because part of 
the resource base of the firm itself disappears when knowledge workers leave or are fired, 
firms tend to smooth R&D spending over time in order to avoid having to lay them off. This 
implies that R&D spending at the firm level will behave as though it has high adjustment 
costs50. The consequence is that the equilibrium required rate of return to R&D may be high 
simply to cover the adjustment costs of changing output.  

However, evidence suggests that in the recent past, the variance of innovation spending 
growth has increased somewhat, for at least two reasons. The first is the increased 
importance of the ICT sector, where there is fairly rapid obsolescence of R&D outputs, and a 

                                                        

49 Investment in innovation usually consists of Research and Development (R&D) spending, design 
and marketing expenses for bringing a new product to market, investment in new capital equipment, 
and investment in training. Although these can vary by industry and type of innovation, R&D is usually 
the most important, accounting for more than 50 per cent of innovation expenditure – see Hall, BH. 
(2009) “The financing of innovative firms”, European Investment Bank Papers, Volume 14, No.2. 
50 Hall, B.H., Griliches, Z. and Hausman, J.A. (1986) “Patents and R&D: Is there a lag?”. International 
Economic Review(27), pp.265-283;  Lach, S. and Schankerman, M. (1988) “Dynamics of R&D and 
investment in the scientific sector”. Journal of Political Economy, (97:4), pp.880-904 
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consequent reduction in the incentives to safeguard human capital51. The second is that 
markets for technology have become somewhat more important, which reduces the need to 
keep firm’s entire knowledge in-house52. Nonetheless, it remains true that the variances in 
innovation investment growth rates are about one quarter to one fifth that for ordinary 
investment53. 

In addition, investment in innovation is also associated with a degree of uncertainty with 
regards to output. This uncertainty tends to be greatest at the beginning of a research 
project, which implies that an optimal innovation strategy has an options-like character and 
should be analysed in a dynamic, rather than static, framework. Innovative projects with 
small probabilities of great success in the future may be worth continuing even if they do not 
pass an expected rate of return test. The uncertainty here can be extreme. In these cases, 
standard risk-adjustment methods do not work well. Looked at from the perspective of 
standard finance theory, the variance of a portfolio constructed from such assets is 
unbounded so the usual diversification analysis does not apply. 

High uncertainty of returns to innovation has been exacerbated in the recent past by the rise 
of network, or “winner-take-all” products, such as in software or Web-based services. 
Examples such as Google, eBay and Facebook are familiar – these are characterised by 
very high returns to the initial investment, but there are a large number of similar entrants 
who either fail or never reach critical mass and settle for a small niche of the market.  

Another characteristic of investment in innovation is that has implications for financing is that 
the “capital” created is intangible, including human capital embedded in employees. Such 
capital typically has relatively low salvage value because it is also idiosyncratic – for 
example, the fact that the firm owning the capital goes out of business is a signal that its 
value was low. Except for the type of effort now underway to harvest patents from such firms 
(e.g., Ocean Tomo or Intellectual Ventures), there is little market for distressed intangible 
assets. The human capital involved goes with the employee, and usually he or she will 
capture any residual value from that in the form of wages in future employment. 
Nevertheless, most of the knowledge generated by employees is often codified in to the firm, 
such as with the creation of copyright whereby the knowledge becomes a business asset. 
Where this is not acknowledged by external financiers, it will lead to the firm being 
undervalued. Thus debt instruments that are secured by the value of the capital asset are 
not likely to provide a useful source of funding for innovation.  

Summing up, the academic literature identifies the following characteristics of R&D and other 
                                                        

51 Hall, BH. (2009) “The financing of innovative firms”, European Investment Bank Papers, Volume 14, 
No.2 
52 Arora, A., Arunachalam, V., Asundi, J., & Fernandes,R. (2001)” The Indian software services 
industry”, Research Policy, 30,1267–1287 
53Hall, B.H. (2006)  “Measuring the returns to R&D: The depreciation problem”. Annales d’Economie et 
de Statistique, N° 79/80, 
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innovation investments that can result in access to finance problems: (i) innovation 
investment needs to be smoothed in order to retain valuable employees; (ii) they are highly 
uncertain and information about success or failure is revealed over time; and (iii) they create 
an idiosyncratic intangible capital with a limited resale market54. With respect to innovation 
investments, a market failure exists which creates a gap between the external and internal 
costs of capital; these can be divided into two main types of market failures: (i) asymmetric 
information between innovator and investor; (ii) an inability to value the intangible assets of 
innovative firms. 

Barriers to innovation 

From the preceding analysis we can identify two barriers to innovation that result in a higher 
cost to finance innovation, i.e. asymmetric information between innovator and investor, and 
related to this, the intangibility of assets that poses problems in valuing the business models 
of innovative businesses. 

Asymmetric information problems 
In the R&D setting on which much of the literature is based, the asymmetric information 
problem refers to the fact that an inventor or entrepreneur frequently has better information 
about the nature of a project and the likelihood of its success than potential investors. It has 
been suggested that the market place for financing innovative ideas looks like the market for 
'lemons' described by Akerlof (1970)55. An innovator has to offer higher returns, and hence a 
lower price, to compensate the financier for the possibility that the project is not as good as 
claimed. Thus, the 'lemons' premium for innovation is greater than that for ordinary 
investments because of the greater uncertainty in identifying good projects.56 

In the most extreme version of the lemons model, the market for R&D projects may 
disappear entirely if the asymmetric information problem is too great. Reducing information 
asymmetry via fuller disclosure is of limited effectiveness in this arena: firms are reluctant to 
reveal their innovative ideas to the marketplace as there could be a substantial cost to 
revealing information to their competitors, reducing the quality of the signal they can make 
about a potential project57,58. Thus the implication of asymmetric information coupled with the 
costliness of mitigating the problem is that firms and inventors will face a higher cost of 
external than internal capital for R&D due to the ‘lemons’ premium.  

Asymmetric information problems can sometimes be mitigated by reputations developed 
                                                        

54 Hall, BH. (2009) “The financing of innovative firms”, European Investment Bank Papers, Volume 14, 
No.2 
55 Ibid 
56 Leland, HE. and Pyle, D. (1977) “ Informational asymmetries, financial structure and financial 
intermediation”, Journal of Finance, Vol. 32 
57 Bhattacharya, S. and Ritter, JR. (1983) "Innovation and Communication: Signalling with Partial 
Disclosure", Review of Economic Studies, Vol. 50, No. 2, pp.331-346 
58 Anton, James J. and Yao, Dennis A. (1998) “The Sale of Intellectual Property: Strategic Disclosure, 
Property Rights, and Incomplete Contracts.” Duke University and the Wharton School, University of 
Penn 
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through repeated interactions, however. Venture capital funds help build reputation through 
repeated interactions and supply information and monitoring of early stage technology start-
ups, thereby reducing the risk premium. In addition, serial entrepreneurs too, often face less 
difficulty in accessing finance for new projects as they develop reputations through setting up 
successful businesses in the past.59  

Young firms face particular financing challenges, arising from both their specific funding 
requirements as new firms and issues arising from a lack of track record, especially 
information asymmetry. However, young firms are generally better at innovating despite 
facing financial challenges. This is evidenced by the fact that large firms tend to innovate 
through imitation of new disruptive innovations from smaller firms and through working with 
small firms that innovate through either equity participation, contract research, licensing or 
simple outsourcing. This suggests that SMEs have particular advantages in innovating owing 
to their smaller size and flexibility.60 
 
Much of the literature focuses on how capital structure can vary with firm size, but firm age 
may be just as61, if not more, important. A number of studies have shown that younger firms 
are more likely to face financing obstacles than older firms62. One study of innovative firms in 
the EU found that young, innovative firms were, on average, more likely to list financial 
constraints – internal and external – as barriers to innovation than other innovative firms63. 
 
As start-ups have no track record themselves, this leads to a high level of asymmetric 
information, with financiers often relying on the owner’s personal financial history, rather than 
the merits of the business. Collateral for a loan will have to come from the initial funds for the 
business, themselves usually from the owner, and often also from friends and family. Start-
ups also have high failure rates, with only about half of new ventures surviving beyond five 
years, making them risky investments. Furthermore, as the owner is also usually the 
manager, there are high private benefits of control, leading to reluctance to seek equity 
finance64. 
 
With no accumulated profits from previous sales, new firms are more dependent on external 

                                                        

59 Hall, BH. (2009) “The financing of innovative firms”, European Investment Bank Papers, Volume 14, 
No.2 
60 Zenger, Todd R. and Sergio G. Lazzarini. 2004. "Compensating for Innovation: Do Small Firms Offer 
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finance65; over time, however, they may have access to accumulated profits66 as internal 
equity increases with age67.  

Intangibility of assets 
Investment in intangible assets is growing rapidly. In some cases this investment matches or 
exceeds investment in traditional capital such as machinery, equipment and buildings.  
Intensified global competition, ICTs, new business models, and the growing importance of 
the services sector have all amplified the importance of intangible assets to firms, industries 
and national economies68. The global economic crisis has placed a new focus on how 
policies might help the accumulation of intangible assets and provide new sources of growth. 
Concerns also exist that the crisis might undermine the financing of investment in intangible 
assets. And in many emerging economies policymakers are seeking to develop the 
intangible assets necessary for success in high value-added activities. 

Intangible assets are assets that do not have a physical or financial embodiment. Much of 
the focus on intangibles has been on R&D, key personnel and software. But the range of 
intangible assets is considerably broader. One classification groups intangibles into three 
types: computerised information (such as software and databases); innovative property 
(such as scientific and non-scientific R&D, copyrights, designs, trademarks); and economic 
competencies (including brand equity, firm-specific human capital, networks joining people 
and institutions, organisational know-how that increases enterprise efficiency, and aspects of 
advertising and marketing).  Recent evidence shows that only a small proportion of firms 
report these intangible assets on their balance sheets – 8% of UK firms surveyed in the 
European Commission’s 2011 Innobarometer Survey reported R&D investment as intangible 
assets on their balance sheet, 11% of UK firms reported software development on their 
balance sheet, and 30% of UK firms reported other assets such as training, design, 
reputation, organisation and business process improvements on their balance sheet69. 

As the data we use in this paper is derived from balance sheet information, we can only look 
at a those assets which have been reported on the balance sheet. These largely include the 
innovative property such as patents, copyrights, designs, trademarks and economic 
competencies such as reputation, organisational know-how etc.   

This likely understates the level of intangibles in a firm – whilst there are ways for a firm to 
capitalise the cost of intangibles on their balance sheets, standard accounting rules make it 
very difficult to show the value of these assets. There is also evidence that in many 

                                                        

65 Rajan, R. and Zingales, L. (2001) “Financial Systems, Industrial Structure, and Growth”, Oxford 
Review of Economy Policy, Vol. 17, No. 4, p470 
66 Michaelas, N., Chittenden, F. and Poutziouris P. (1999) “Financial Policy and Capital Structure 
Choice in the UK SMEs: Empirical Evidence from Company Panel Data”, Small Business Economics 
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67 Mac an Bhaird, C. and Lucey, B. (2009) “Determinants of the Capital Structure of SMEs: A 
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68 OECD (2012) “New sources of growth: Intangible Assets”  
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Growth”, Flash Eurobaromether 369. 
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instances, banks discount any intangibles when valuing a firm leading to even greater 
difficulty in accessing debt finance. 

Despite the lack of reporting of intangible assets on balance sheets, we can see in Figures 
2.5 and 2.6 that investment in intangibles is increasing substantially over time, particularly for 
high growth firms and young firms. This may further reveal that the reporting of intangible 
assets on financial statements is also increasing. 

Figure 2.5: Intangibles as a share of total assets over time 

 
 
Figure 2.6: Intangible assets as a proportion of total assets by firm age over time 

 

 
Empirical evidence shows that firms with high levels of intangible assets have similar 
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systemic barriers to young firms, as they too are often characterised as having high levels of 
asymmetric information, a result of the difficulty of clearly pricing intangible assets. Other 
issues, such as the non-transferability of intangibles lead to them not being as easy to use 
for collateral. 
 
Intangible assets share some common characteristics that differentiate them from other 
types of capital, such as: lack of visibility; non-rivalry; partial excludability; non-tradability; 
non-separability; knowledge transferability; and, uncertainty and perception of risks70. 
 
Intangibles can therefore be difficult to price, and due to a number of these characteristics, 
not easy to use as collateral. Traditional debt finance is therefore less suitable, leading to 
intangibles being financed proportionally more out of retained earnings71, which is 
particularly problematic for young firms who, as discussed earlier, have less internal equity. 
Young firms with a high proportion of intangible assets therefore face particularly severe 
barriers to debt finance. 
 
Consistent with this is the finding that having more tangible assets is correlated with a firm 
having more debt, suggesting that it is easier to have debt issued with more tangible 
assets72. 
 
Furthermore, the less tangible a firm’s assets, the more likely it is to be credit constrained73. 
Also, where firms are credit constrained and then experience an increased cash flow, those 
with high levels of intangibles see less benefit on their borrowing capacity than firms with 
high levels of tangible assets74, suggesting that the marginal benefit to cash flow on 
borrowing capacity is lower for firms with a higher proportion of intangible assets. 

                                                        

70 Andrews, D. and de Serres, A. (2012) “Intangible Assets, Resource Allocation and Growth: A 
Framework for Analysis”, OECD Economics Department Working Papers, No. 989, OECD Publishing, 
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71 Ibid, p22 
72 Michaelas, N., Chittenden, F. and Poutziouris P. (1999) “Financial Policy and Capital Structure 
Choice in the UK SMEs: Empirical Evidence from Company Panel Data”, Small Business Economics 
Vol. 12, p121 
73 Almeida, H. and Campello, M. (2007) “Financial Constraints, Asset Tangibility, and Corporate 
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3. How do firms finance innovation and growth?  

This section maps how firms choose to finance growth and innovation using balance sheet 
data from Experian PH, of all firms that have had an equity investment in the last 15 years. 
First, we map the financial structure of firms, and assess whether financial structure has an 
impact on firm growth, across various firm characteristics such as age, size and sector. Next, 
we establish the relationship between intangible assets and growth. Finally, we measure 
these relationships robustly using econometric techniques. 

Mapping financial structure and growth 

High growth firms have, on average, more equity and less debt than non-high growth firms 
(Figure 3.1). This is, however, driven by large firms, where the difference is greatest (Figure 
3.2). As firms increase in size, however, non-high growth firms tend to increase debt faster 
than equity, whilst high growth firms fund growth equally between debt and equity, until 
between medium and large, equity dominates.  

This may indicate a problem with access to equity finance for smaller high-growth firms, but 
is also in line with the pecking order whereby firms would first turn to debt finance. High 
growth firms turning to equity finance faster than non-high growth firms would also be 
consistent with debt finance becoming exhausted faster for high growth firms than non-high 
growth firms. Furthermore, as high growth firms increase in size, information asymmetries 
will decrease. As high growth firms have, on average, a higher proportion of intangible – and 
thus difficult to collateralise – assets than non-high growth firms, this may also go some way 
to explain their higher reliance on equity finance. 

These results are also consistent with empirical studies that innovative firms are more likely 
to finance themselves through new equity than debt, in line with an emphasis on control 
rights and bankruptcy costs. 
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Figure 3.1: Debt and equity by growth status 

 

Figure 3.2: Debt and equity by firm size and growth status 

 

Financial sources and growth 

Long-term bank loans are the dominant form of external finance for all types of firm, 
regardless of growth status or size, as seen in Figure 3.3. Non-high growth firms are more 
reliant on overdrafts and short-term loans than high growth firms of the same size; 
correspondingly, high-growth firms tend to be more reliant on long-term bank loans than 
non-high growth firms of the same size. 
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Figure 3.3: Loans and overdrafts by firm size and growth status 

 

For external equity, HGFs rely most on merger and acquisitions, with large numbers of 
issues and others rights75 and development capital (Table 3.1). Only eight start-ups received 
equity finance, 0.2 per cent of all deals. Development capital for small, medium and large 
firms were more likely to be for high growth firms than any other deal type, though for micro 
firms, they were more likely to be high growth if the deal was a flotation or issue. 

Table 3.1: External equity by type and size of business 

Deal Type 

% of deals at size that are high growth firms Number 
of HGF 
deals Micro Small Medium Large All 

firms 

Mergers & Acquisitions 0.48 2.94 4.38 4.43 1.64 1942 

Refinancing 0.50 2.84 4.33 5.04 2.70 319 

Flotation 1.79 5.49 8.18 5.81 4.26 192 

Management & Other Buy-Outs 0.28 2.03 2.73 4.84 1.33 347 

Investor Buy-Outs 0.72 3.41 5.51 5.96 3.63 280 

Development Capital 1.20 9.01 13.12 9.87 3.51 465 

                                                        

75 Issues are defined as minority stakes, rights and other issues. 
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Deal Type 

% of deals at size that are high growth firms Number 
of HGF 
deals Micro Small Medium Large All 

firms 

Issues 1.45 7.41 9.36 5.23 4.51 658 

Start-ups 0.21 5.80 0.00 5.08 1.25 8 

Total 0.60 3.46 5.01 5.10 2.14 4211 

 

Intangible assets and growth 

Intangible assets are higher as a proportion of total assets for high growth firms. For all 
firms, they have been increasing over time, with the highest ratio amongst the youngest 
firms – this matches a structural shift in our economy towards intangible assets, with the rise 
of spending on ICT. 

Figure 3.4: Intangibles and tangibles by growth status76 

 

 

 

 

                                                        

76 The ratios do not add up to 1 as they exclude current assets such as inventory, etc. 
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Measuring relationships between financing innovation and growth 

In this section, we robustly measure the impact of intangible assets on firm growth, and how 
firms finance their intangible assets – through debt or equity, and specifically what type of 
debt and/or equity. For our econometric analysis, we change our sample slightly to remove 
firms if they are balance sheet insolvent, i.e. their total net assets are less than 0. 

In table 3.2 below, we run a logistic regression estimating the impact of intangible assets on 
the probability of the firm being high growth or not. We control for firm size, industry and the 
age of the firm. We estimate the following generalised model: 

𝑃𝑟 𝐻𝐺𝐹! =   ℎ𝑔𝑓!    𝑖𝑛𝑡𝑎𝑛𝑔𝑖𝑏𝑙𝑒  𝑎𝑠𝑠𝑒𝑡  𝑟𝑎𝑡𝑖𝑜!  , 𝑡𝑎𝑛𝑔𝑖𝑏𝑙𝑒  𝑎𝑠𝑠𝑒𝑡  𝑟𝑎𝑡𝑖𝑜!  𝑐𝑜𝑛𝑡𝑟𝑜𝑙  𝑣𝑎𝑟𝑖𝑏𝑙𝑒𝑠!  ) 

We run this for the full sample and by samples for selected sectors and firm size. The results 
in Table 3.2 and Figure 3.5. indicate that firms with higher levels of intangible assets as a 
proportion of total assets are more likely to be high growth firms; specifically, doubling the 
intangible asset ratio increases the probability of being high growth by 3.6%. This effect is 
much larger for firms in some sectors – for firms in the Business Services sector a doubling 
the intangible asset ratio increases the probability of being high growth by 9.8%. This 
suggests that a relationship exists between the intangible asset ratio and whether a firm is 
high growth or not. There may be some reverse causality here too, however – it may also be 
that as firms grow they tend to invest more in intangible assets. 

Figure 3.5: Regression coefficients for probability of being a high-growth firm 
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Next, we study how firms finance these intangible assets. Our econometric model looks at how 
a change in total debt (Δ Total Debt) and a change in total equity (Δ Total Equity) are 
associated with a change in intangible assets for a particular firm (Δ Intangible Assets). We also 
look at these results by disaggregated type of debt and for different types of equity deals. We 
control for the sales growth, an interaction for growth and equity, cash held by the firm, 
employment, profit, firm size and age. 

In general, we estimate the following model: 

∆  𝐼𝑛𝑡𝑎𝑛𝑔𝑖𝑏𝑙𝑒  𝐴𝑠𝑠𝑒𝑡𝑠!" = 𝛼 + 𝛽  ∆  𝑇𝑦𝑝𝑒  𝑜𝑓  𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔!" + 𝛾  𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠!" +  𝜇!" 

We estimate this model for various different samples – all firms, high growth firms, and by 
micro, small, medium and large firm size samples. 

The results in table 3.3 show that firms tend to finance their intangible assets through increased 
equity as opposed to debt. For high growth firms this effect is even stronger – HGFs finance a 
higher proportion of their intangible assets through equity. For every £1m increase in equity, 
high growth firms invest a further £499,000 in intangible assets, compared to just £195,000 
among all firms. Micro firms tend to reduce their level of total debt – an increase in intangible 
assets is associated with a reduction in the accumulation of debt. Small firms finance some part 
of their intangible assets through debt, although they finance more through equity. However, 
medium and large sized firms finance their increase in intangible assets largely through 
increased equity. This result, to some extent, reflects the availability of different sources of 
finance across the funding escalator. For example, small firms and young firms will have few 
sources of equity available to them to finance their intangible assets, and thus have to rely on 
debt. Large firms have more diverse credit profiles, as their size allows for flexibility in their 
approach. 

Figure 3.6: Regression coefficients for financing of intangibles by debt or equity 
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Table	
  3.3:	
  Financing	
  of	
  Intangible	
  assets:	
  Debt	
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Next, in table 3.4, we look at which types of debt are used to finance intangible assets. Figure 3.7 
illustrates the significant results for each type of debt separately. Firms tend to finance their 
intangible assets through long-term debt, relative to other types of debt finance. However, high 
growth micro firms do not finance intangible assets through long-term debt from banks, which 
typically requires either collateral or trading history, which micro firms are unlikely to have. They 
are also unable to finance their intangible assets through short-term debt, as can be seen in the 
figure below. High growth firms spend a larger proportion of an increase in long-term debt on 
intangible assets relative to all firms. Medium sized high growth firms also finance their intangible 
assets through overdrafts, reflecting the importance of revolving credit lines for working capital and 
operational liquidity as firms scale up. 
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Figure 3.7:  Regression coefficient for financing of intangible assets: By type of debt 
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Finally in table 3.5, we see how different types of equity deals finance different types of intangible 
assets. For flotations, the magnitude of the increase in investment in intangible assets that results 
from a float is much higher for high growth firms than for all firms, although it is significant for both. 
A large amount of the change in equity is associated with an increase in intangible assets for high 
growth firms that have had a flotation. For firms that have had a development capital deal or 
refinancing, a large proportion of a change in equity is associated with an increase in intangible 
assets for high growth firms. 

High growth firms which have had an investment buyout are also more likely to finance their 
intangible assets through equity. Start-ups, however, are less likely to finance intangible assets 
with equity but this is likely to do with the fact that there are very few sources of equity available for 
start-ups in the UK77. There are too few start-up firms in the dataset which are high growth, to see 
the effect for high growth start-ups. 

Figure 3.8: Regression coefficients for financing of intangibles by equity type 

 
Bars	
  represent	
  fixed	
  effects	
  GLS	
  regression	
  coefficients.	
  Only	
  significant	
  coefficients	
  reported.	
  Negative	
  coefficients	
  indicate	
  
firms	
  reduce	
  investment	
  in	
  intangible	
  assets	
  for	
  an	
  increase	
  in	
  equity	
  from	
  a	
  particular	
  type	
  of	
  equity;	
  positive	
  coefficient	
  shows	
  
an	
  increase	
  in	
  investment	
  in	
  intangibles.	
  For	
  full	
  results	
  see	
  table	
  3.5.

                                                        

77 Brinkley, I., Levy, C. and Sameen, H (2012), “Autumn Statement Submission”, The Work Foundation, 
London 
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In conclusion, there are four key results that we can summarise from our analysis: 

• Firms are much more likely to finance their intangible assets through equity rather than 
debt; for high growth firms this effect is much stronger. For every £1m increase in equity, 
high growth firms invest a further £499,000 in intangible assets, compared to just £195,000 
among all firms. This is due to the fact that equity is much better at valuing intangible 
assets and innovative business models compared to debt. 
 

• However, small high growth firms are still reliant to some extent on debt to finance 
intangible assets, reflecting the importance of debt finance, in addition to more equity 
funding opportunities for firms further down the funding escalator seeking finance for 
innovation and growth. 
 

• Significantly, high growth micro firms are unable to finance intangible assets through either 
long-term or short-term debt – they tend to reduce their total debt and increase total equity 
as they accumulate intangible assets.  
 

• Since lenders are less interested in the value of the businesses they are lending to, and 
more concerned with cash flow and ability to repay the loan, they are unlikely to finance 
innovative activities. For debt to finance intangible assets, new business models for finance 
are required. 
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4. Financing innovative SMEs: A role for policy 

Our analysis provides evidence that new business models for finance are needed to meet the 
growth demands of a knowledge-based economy. A sustainable and functional financial system 
requires maturity transformation to support innovation and finance intangible assets; that is, 
borrowing short and lending long. This requires trust, a lender of last resort, a wide diversity of 
assets, new modes of financing for firms with intangible assets, and an appetite for risk. The more 
the system can provide finance for relatively illiquid assets whose pay-offs may be both risky and 
long-term, the better it will support innovation. 
 
The evidence has shown that high growth firms tend to have higher levels of intangible assets, and 
that this has been increasing over time. Financing such intangible assets is going to be critical for 
firm growth in the long-run. The empirical evidence suggests that equity is better suited to finance 
intangible assets as opposed to debt – the reason for this is likely to be that equity finance is much 
more concerned with the overall value of the business model, whereas debt finance has 
traditionally been more concerned with whether a business has the cash flow profile to make 
repayments. 
 
The implications of this are two fold: first, this presents a case for policy to focus more on equity as 
opposed to debt. The government’s flagship programme to support lending to SMEs, the ‘Funding 
for Lending’ scheme has supported the economy at a macro-level, but is not resulting in 
addressing the access to finance issues faced by many firms. To address this issue, policy needs 
to focus on facilitating more equity funds such as the Enterprise Capital Funds, a public-private 
venture capital fund set up to address the weakness in the provision of equity finance for early 
stage SMEs78. 
 
Second, our analysis suggests that a clear structural problem exists in valuing innovative business 
models, primarily in debt markets but also for start-ups and small firms in equity markets. New 
ways of financing innovation such as P2P lending, crowdfunding, and new lending technologies 
suited for innovative companies need to be developed and promoted, without compromising on risk 
management and prudent lending. 
 
The long-term solution will lie in the evolution of banking business models to respond to the reality 
of a modern intangible asset based economy. In a data-driven economy, banking business models 
are moving from traditional methods of banking to become knowledge-intensive service providers. 
Information is becoming increasingly valuable and banks are well placed to use this opportunity to 
expand their role in the financial ecosystem by becoming a value-added information broker to grow 
lending to fast growing innovative firms and sectors. This would require finding new ways to value 
                                                        

78 Department for Business, Innovation and Skills (2013) “SME Access to finance scheme: Measures to 
support SME growth” 
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innovative business models based on intangible assets, and new alternative forms of financial 
platforms and instruments to finance these business models.  
 	
  
Not only can such alternative sources of lending step in to plug the gap left by conventional bank 
lending, there is also the potential to develop new markets for lending – projects that were 
previously considered unviable could become viable with the introduction of new lending 
technologies and risk management techniques.  The government has a role in this space, 
facilitating through regulation and institutional infrastructure, to enable and develop further such 
modes of finance. Box 4.1 summarises some of the new disruptive technologies developing within 
the financial system. 

Box 4.1: Alternative forms of finance and new financial instruments for innovation 

The Federation of Small Businesses reported that lending through alternative sources for SMEs 
was on the rise. As banks have become much more risk averse and have tightened up their 
lending criteria, there has been a new push towards alternative finance arrangements, such as 
Invoice Factoring, Invoice Discounting, Asset Leasing and Peer-to-Peer (P2P) Lending. 

The difficulty which many young firms and firms with high intangibles face when trying to obtain 
finance through conventional means has led to a small, but growing, number turning to these 
alternative methods of financing. 

In particular there is immense interest in online P2P lending – a relatively new concept that 
allows individuals from any background to lend to SMEs and other individuals; examples include 
Funding Circle and Zopa, who between them have seen over £500m lent via their online 
platforms79; this number is growing rapidly. 

Alternative sources of finance, such as P2P and crowdfunding, have already started to attract 
business, but questions around legislation and the ability for these types of funding to be scaled 
up leave some doubt about whether they have the potential to be a significant part of a diverse 
market in the future80. 

P2P lending platforms, where micro loans can be crowd-sourced from a number of lenders, 
allow lenders to pool risk and borrowers to gain credit in small chunks, whilst “bypassing many 
of the fixed costs attached to the traditional banking model”81. 

As the industry is still in its infancy, it is unclear as to which businesses are using the service. 
Loans at Funding Circle have an average interest around double that of that for ‘smaller SMEs’ 

                                                        

79 Figures as of 11th September 2013, accessed via https://www.fundingcircle.com/statistics and 
http://uk.zopa.com/ - having lent over £148m and £371m respectively 
80 See O’Brien, L. (2012), “The future of crowd-sourced funding in the UK”, Big Innovation Centre, for a 
summary of the challenges and opportunities for these forms of funding 
81 Ibid, p5 
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as reported by the Bank of England, suggesting borrowers may have been turned down by 
traditional lenders, or perhaps are attracted by the speed at which a loan can be arranged82. 
Whether P2P lending is replacing, or complementing, traditional banking is therefore not clear at 
the moment. 

That said, in order for P2P lending to scale up to become a significant part of the debt lending 
landscape, it has substantial challenges to address. Possibly the largest risk to the industry is a 
lack of clarity surrounding regulation. P2P platforms are regulated by the Office of Fair Trading, 
but not the Prudential Regulation Authority, and lenders are not covered by the Financial 
Services Compensation Scheme. This lack of regulatory oversight reduces the credibility of the 
industry – clarity from government on the future regulatory framework of the industry may well 
help increase confidence in the market, helping it to grow. 

Government has, however, intervened in a way that may, at least in the short-term, help the 
industry with another potential challenge – growing a lending base. In the 2012 Budget, it made 
available £100m of match-funding83 showing its willingness to support P2P lending as part of a 
wider move to promote “non-banking lending channels”84. 

Crowdfunding platforms have a similar model to P2P, with users able to raise funds through a 
number of sources; however, rather than being a loan, the funds are often in the form of 
donations or some sort of access to the finished product. This may include some role in the 
development of the product or early-stage access to it. As a result, these platforms are likely to 
have limited scope for large-scale expansion, and are more easily suited to creative projects 
and consumer products than, say, business services85. 

Nevertheless, crowdfunding platforms, which can provide an alternative source of equity 
finance, also face regulatory barriers: companies are prohibited from promoting the sale of 
equity to individuals who are neither self-certified, high worth or endowed with specialist 
knowledge86. Such restrictions are a barrier to the development of online equity platforms and, 
as with P2P lending, suggests government needs to review regulation of these areas to 
facilitate growth in these markets. 

Mezzanine finance is a hybrid between debt and equity finance whereby the debt lent to a 
company can be converted to equity in the event that the loan is not paid back according to the 
terms of the agreement (i.e. not on time or in full). It is particularly used for acquisitions and 
buyouts, but also for firms looking to grow who are reluctant to cede control to equity investors, 
but who need finance over and above what standard debt finance they can raise. As mezzanine 

                                                        

82 O’Brien, L. (2012), “The future of crowd-sourced funding in the UK”, Big Innovation Centre, pp5-6 
83 http://www.ft.com/cms/s/0/05b3e528-aa60-11e1-8b9d-00144feabdc0.html#axzz2DWm4LzLL 
84 http://www.hm-treasury.gov.uk/bfp.htm 
85 O’Brien, L. (2012), “The future of crowd-sourced funding in the UK”, Big Innovation Centre, p4 
86 Ibid, pp9-10 
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finance often comes with low cash coupons, it can benefit high growth firms in particular, as it 
restricts cash flow less than other forms of finance during an early period of expansion87. 

Usage of mezzanine finance is, however, limited, with just 1% of UK businesses using it in 
2010. This may suggest real potential for growth in mezzanine finance; an industry taskforce 
report commission by the Department for Business, Innovation and Skills was of the opinion that 
the government could help the market’s development through the Business Finance 
Partnership88. 

The Big Innovation Centre recently released a provocation piece for another type of business 
debt finance – a ‘Flexible Project Investment’89, which is an innovative new instrument that 
banks can use to finance SMEs. An FPI is a series of project-based bonds, released to match 
the cash flow profile of a project. Projects would be closely monitored and the release and risk 
attached to future bonds adjusted based on deviation from initial cash flow projections. 

If, for instance, a project was set up requiring two bonds – one at the beginning for initial 
investment and a second bond a certain time later for an expected expansion, the repayment 
rate of the second bond may increase if outgoings are higher than originally forecast, to reflect 
increased risk in the project. 

This proposal for an innovative new form of finance aims to address specific issues that firms, 
particularly SMEs, often face when trying to raise funds. By being closely monitored, information 
asymmetries should be reduced, encouraging investors, whilst for firms it should appeal as the 
repayment schedule would be clearly linked to the project’s lifecycle. 

 

The government has the opportunity to facilitate this transition through the design and structure of 
its ‘Business Bank’.  At present, the remit of the bank is to join-up and deliver the existing 
programmes of the Department for Business, Innovation and Skills, with £1billion (leveraged up to 
£10bn) for additional lending to innovative and high-growth firms. The rationale is that the bank will 
be able to access funds on more favourable terms than a commercial bank (especially those that 
have a large share of bad debt on their balance sheets such as RBS) and will therefore have a 
lower cost of capital. 

The Business Bank’s lower cost of capital and remit to consider long-term social returns would 
allow it to make loans that would typically be avoided by commercial banks. In particular, it would 
be able to take a wider economic view of the benefits of investing in certain markets, including 
cases where there are potential long-term social returns from developing new technologies (such 
as green technologies). This would mean a particular focus on lending and investment for 
                                                        

87 Industry Taskforce (2012) “Boosting Finance Options for Business”, Department for Business, Innovation 
and Skills, p32 
88 Ibid, p33 
89 Douglas, B. (2013) “Flexible Project Investments: A proposal for a new form of debt finance for SMEs”, Big 
Innovation Centre 
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innovation, particularly to young and high-growth firms, which experience the most acute financial 
market failures and where the externalities will be greatest. Since this would include green 
technologies, there would be a case for including the Green Investment Bank into the Business 
Bank. In general, the government should build such a bank around its broader industrial strategy. 

The Business Bank should go further and play an important role in creating a corporate bond 
market for SMEs. This would require a platform for SME loan securitisation along the lines 
advocated by the Breedon report. Previously, in our report ‘Credit where it’s due’, we put forward a 
proposal for an SPV to enable SMEs to access the corporate bond market to raise finance90. This 
bank could serve a similar purpose by bundling SME debt through acting as an aggregating 
agency. This would not only securitise SME assets and selling them on to investors, but by 
reducing risk exposure it could also use the proceeds for other business activities – to fund more 
lending, for example.  

By removing the requirement for investors to analyse the credit quality of many small issuances 
from individual SMEs, these platforms would relax SME financing constraints and kick-start 
institutional investment in these firms. Private banks would continue to operate as the frontline 
funders of loans to SMEs, offering facilities over an extended period – five or more years, say. 
However, they would be more willing to do so knowing that they would then be able to sell most of 
the loan on to the Business Bank, tying up far less capital against such liabilities without 
compromising on risk management and prudent lending. The state-backed institution would then 
group packages of such loans together to issue as securities on the corporate bond market.  
However, to be effective, the governance structure of the Business Bank has to be carefully set out 
to ensure that it responding to clear economic incentives. The LSE has proposed that such a bank 
be run with an “appointed independent board to oversee operational decisions independently from 
BIS”. They also think that the bank should operate under a charter that clearly articulates its 
mission and ensures that it is held accountable for delivering that mission91. 

The Business Bank is taking steps in the right direction by promoting alternative sources of finance 
for SMEs, but its current scope and scale are too small to make a big difference in the finance gap 
for SMEs. The government needs to increase its scale by dedicating more capital to the bank, and 
also increase its scope by facilitating access to public corporate bond markets for SMEs. New 
alternative forms of lending could be the disruptive technology that shake up banking business 
models to do better lending, as well as create new markets for lending. New alternative lending 
technologies and platforms such as these are needed to give businesses greater choice, promote 
competition amongst finance providers – potentially reducing cost – and to promote greater 
resilience in the financial system. A wider range of bank and non-bank finance options for 
businesses will create a more diverse and efficient market, enabling new innovative products and 
processes to be brought to market. 

                                                        

90 Hutton, W. and Peasnell K. (2011) “Credit where it’s due: How to revive bank lending to British small and 
medium sized enterprises”, Big Innovation Centre 
91 LSE Growth Commission (2013) “Investing for Prosperity: Skills, Infrastructure and Innovation”, Centre for 
Economic Performance, London School of Economics 
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5. Conclusions 

In conclusion our analysis suggests that the disruptive innovation needed to create new markets, 
increase demand, raise productivity and sustain the recovery, is currently being disrupted itself by 
an inability to finance intangible assets. 

Our empirical evidence reveals that intangible assets held by firms are increasing substantially, 
demonstrating the importance of knowledge in an increasingly information-based and data driven 
economy. Particularly, young and micro high growth firms are increasing their investment in 
intangible assets, and yet they are also the most likely to not be able to access funds to finance 
their growth.  

This report identifies two systemic barriers in the access of finance faced by innovating firms, and 
specifically innovating small firms: differences in information available about a firm between 
entrepreneurs and financiers and the intangible nature of knowledge-based assets. The lack of 
information and trading history about the firm available to financiers, and the inability to value the 
intangible assets of innovative businesses are currently preventing high growth from accessing 
finance. 

Our empirical analysis revealed that equity is better suited to finance innovation compared to debt, 
as equity is better at valuing intangible assets and innovative business models. The gap in the 
equity markets for young and small firms is extremely damaging for the growth prospects for such 
firms as they are not able to finance innovative activities. However, we also see that small high 
growth firms are still reliant on debt to finance intangible assets – this reflects the importance of 
debt finance, in addition to more equity funding opportunities, for firms further down the funding 
escalator seeking finance for innovation and growth. 

High growth micro firms are unable to finance intangible assets through either long-term or short-
term debt. This suggests that the structural problem within debt markets is particularly affecting 
micro and small firms.  Since lenders are less interested in the value of the businesses they are 
lending to, and more concerned with cash flow and ability to repay the loan, they are unlikely to 
finance innovative activities. For debt to finance intangible assets, new business models for finance 
are required. 

The implications of this for policy are two fold: (1) this presents a case for policy to change focus 
from debt support programs to equity support schemes such as the Enterprise Capital Funds, a 
public-private venture capital fund set up to address the weakness in the provision of equity finance 
for early stage SMEs92, and (2) our analysis suggests that a clear structural problem exists in 

                                                        

92 Department for Business, Innovation and Skills (2013) “SME Access to finance scheme: Measures to 
support SME growth” 
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valuing innovative business models, primarily in debt markets, but also for start-ups and small firms 
in equity markets. New ways of financing innovation such as P2P lending, crowdfunding, and new 
lending technologies suited for innovative companies need to be developed and promoted.  
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