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ABSTRACT

This paper investigates how UK firms finance new investment and whether their choices follow a financing hierarchy consistent

with leading theories of capital structure. Using a survey of 2886 firms conducted by the UK Department for Business and Trade

and the Bank of England (2020-2023), we examine six financing sources: retained earnings, owner's capital, trade credit, bank

loans, non-bank debt, and outside equity. Our findings show that retained earnings dominate investment financing, followed by

injections of capital from owners, while bank and non-bank debt are secondary sources and outside equity remains marginal.

Econometric analysis reveals that retained earnings substitute for all other sources, whereas owner's capital is complementary
to both bank and non-bank debt. Financing patterns vary systematically by firm size, age, and investment type. Overall, the
results provide strong support for the pecking order theory, with additional insights from life-cycle theory, and highlight the
importance of policy in shaping SME access to finance during periods of economic disruption.

1 | Introduction

Investment drives productivity and economic growth, yet how
firms finance that investment remains central to understanding
capital allocation, business scaling, and policy effectiveness. The
question is particularly salient following COVID-19, when un-
precedented government loan guarantees altered the financing
landscape for millions of UK businesses. Understanding
financing hierarchies—which sources firms prefer and how they
substitute or complement one another—matters for financial
regulation, lending policy, and efforts to support business
growth.

How firms finance investment has been one of the central
questions in corporate finance. Seminal contributions such as
the Modigliani and Miller (1958) theorem, trade-off theory
(Hackbarth et al. 2007), the pecking order theory (Myers and
Majluf 1984), free cash flow theory (Jensen 1986), and the
financial life-cycle theory (Berger and Udell 1998) have each
offered different perspectives. While these theories provide
valuable insights, empirical evidence has often been mixed, with

results depending heavily on the types of firms studied. Much of
the existing research has focussed on large, listed corporations,
with access to the full range of finance sources. Leaving open
the question of how the broader and more diverse population of
firms finances new investment. We add new and novel insights
by considering the precise nature of investments made,
including fixed capital (land and buildings, plant, machinery,
and vehicles), innovation and technology investments (process
innovation, product/service innovation, and IT), alongside
growth investments in market development, and human capital
investments in training.

This paper contributes new insights by analyzing a uniquely
detailed dataset from a large-scale survey of 2886 UK firms,
conducted jointly by the UK Department for Business and Trade
and the Bank of England between 2020 and 2023. The dataset
covers firms of all sizes, sectors, and regions and captures actual
financing decisions at the point of investment. It enables us to
move beyond binary distinctions between debt and equity,
instead examining a more nuanced hierarchy that includes
retained earnings, owner's capital, trade credit, bank loans, non-
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bank debt, and outside equity. We evaluate the extent to which
these sources act as substitutes or complements, and how usage
varies by firm characteristics, investment type, and broader
market conditions.

The empirical period (2020-2023) coincides with major insti-
tutional and macroeconomic disruptions. The COVID-19
pandemic and subsequent recovery, followed by sharp in-
creases in inflation, shaped firms' financing choices. In partic-
ular, government-backed loan schemes—the Bounce Back Loan
Scheme (BBL) for micro firms and the Coronavirus Business
Interruption Loan Scheme (CBILS) for SMEs—altered the
relative attractiveness of debt versus internal funding. These
schemes created temporary but important incentives for firms to
prioritise precautionary internal cash buffers while selectively
accessing highly subsidised credit. Our analysis should therefore
be interpreted in light of this exceptional context.

This paper makes four distinct contributions. First, we provide
the most comprehensive evidence to date on how UK firms
finance new investment, using a nationally representative sur-
vey that captures realized funding decisions at the point of in-
vestment across all firm sizes, not just large or listed firms.
Second, we distinguish between the financing of different in-
vestment types—including intangible assets—an area where
theory predicts greater information frictions and a stronger
reliance on internal funds. Third, we examine the substitut-
ability and complementarity of financing instruments, offering
direct evidence on the structure of SME financing hierarchies.
In contrast to studies focussed on single instruments or credit
access episodes, we provide an integrated view of financing
choices across the distribution of firms, including micro-
enterprises. Fourth, we situate these findings within the mac-
roeconomic and institutional context of the post-COVID re-
covery and rising inflation, during which government-backed
loan schemes played an important role in shaping financing
behaviour. The findings therefore speak both to longstanding
debates on the pecking order and to contemporary UK policy
concerns around growth, productivity, and the adequacy of
external finance for scaling firms.

Our results reveal that firms' own retained earnings are by far
the most common source of financing new investment and that
83.07% of firms use their own reserves. This implies that
generating free cash flows and retaining them inside the firm
are critical for investment. The next most common source is the
owner's capital. Large firms do not use it, but among micro
firms' reliance is high (25.35%). Bank debt is the most
commonly used outside finance source, but the gap with alter-
native debt finance appears to have diminished with the advent
of P2P lending, fintech, online banking and other new players in
the debt market. Trade credit, due to its inherently short-term
nature, has a relatively low usage, and outside equity is only
used by 3.11% of firms overall to finance investment. However,
outside equity is more commonly used by medium-sized firms
which is consistent with other evidence that venture capital and
private equity prefer to invest in larger, later-stage firms (Wilson
et al. 2018).

Our econometric analysis reveals that owner capital injections
are complementary to all forms of external debt. However,

owners' capital is decreasing if the firm uses its own retained
earnings to fund investment. This suggests that when firms own
financial reserves are sufficient to fund investment then there is
less need for capital inputs from the owner as a substitute. We
also find that outside equity finance is only relevant in the sense
that it is a substitute for firms' use of their own retained earn-
ings which suggests it is a special and unique form of capital.

In a broader sense, small firms (10-49 employees) appear to be
the most interesting size class of firms in the sense that they are
different from all other size classes of firms, micro, medium, and
large, in many of their investment financing behaviours. Firms
own retained earnings are particularly important, as are loans
from traditional banks and non-banking lenders. Yet they are
also at the beginning of a transition away from using owner
capital inputs which is most apparent for micro firms.

Our findings in respect of non-bank debt also suggest that
alternative finance in the form of non-bank debt is comple-
mentary to owner capital and also trade credit, but interestingly
not traditional bank loans. This suggests a different type of
market penetration and expansion by alternative debt finance
providers who may be reluctant to take on the huge multina-
tional banking groups that dominate the UK high street banking
market. The fact that some 10.71% of firms have used this form
of finance for investment suggests that over the last decade
alternative debt finance providers have developed a successful
strategy for entering the market which has added to the general
supply of debt finance over and above that provided by tradi-
tional banks.

Innovation investments generated an interesting set of results.
When a firm is investing in process innovations, we find that
there is a 5.31% higher probability of the firm using bank loans.
Product/service innovation, however, was associated with a
1.67% higher probability of the firm using outside equity. In
these respects, it is evident that the returns to successful inno-
vation will largely accrue to the banks and outside equity pro-
viders. We also find that owner's capital has a 12.77% and a
11.09% higher probability of being used when a firm is investing
in Land/Building and Market development, respectively. In
relation to IT investments, we find that they are associated with
a 7.03% higher probability of the firm using its own cash
reserves.

Finally, we find that mining, quarrying, and utilities sector
firms, that are all associated with larger scale investments and
also longer-term investments, appear to create a unique capital
structure as the financing choices are unlike those in any other
industry sectors. Here we find that firms in these industry sec-
tors had a 57.13% higher probability of using bank debt, a
35.63% higher probability of using non-bank debt, and a 20.48%
higher probability of using trade credit. This set of findings
suggests that firms in these sectors are the most open to taking
on outside finance.

Our results are inconsistent with free cash flow theory as firms
with internal cash reserves do not take on outside debt for
disciplinary purposes. Rather, they substitute debt forms like
trade credit and bank loans when internal reserves cannot fund
investment. There is accord with trade-off theory as firms
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manage external debt use, although complementary to owners’
capital. The issue of outside equity, though only a tiny propor-
tion of UK firms use it for investment, remains enigmatic as it is
irrelevant in determining use of all finance sources except firms’
cash reserves. If a firm generates sufficient profit and retains
enough to fund investment, outside equity becomes irrelevant.
Overall, we find strong support for the pecking order theory,
dominated by firms' retained earnings and owner's capital, but
also many aspects of the Berger and Udell (1998) life-cycle
theory of firm financing.

The unprecedented public loan-guarantee schemes deployed
during the pandemic stabilized credit flows, but the scale of
take-up highlights structural dependence on internal funds and
personal injections when conditions tighten. Looking forward,
easing this reliance without disturbing the close ownership-
control structures common in UK SMEs requires continued
development of cash-flow lending practices, wider use of real-
time accounting and payments data, and a standing risk-based
public guarantee scheme that supports lending through the
cycle. Complementary measures to expand equity finance pro-
vision for scaling and innovation-intensive firms, alongside
stronger prompt-payment enforcement and invoice financing
support, are warranted given the complementary role of trade
credit and external debt identified in our analysis.

The rest of the paper is organized as follows: Section 2 reviews
the main theories of capital structure and firm financing and
derives testable hypotheses. Section 3 presents and discusses our
data and the base sample statistics. Section 4 reports our
econometric modelling results for each source of investment
capital. We conclude in Section 5 by setting our findings against
the theories of capital structure and firm financing set out in
Section 2 and drawing policy implications.

2 | Theory and Hypotheses

Classical Modigliani and Miller (1958) irrelevance provides a
benchmark against which financing frictions can be identified.
Under their assumptions of perfect capital markets, no taxes, no
bankruptcy costs, and symmetric information, capital structure
is irrelevant to firm value. However, these assumptions rarely
hold in practice, and three major theories have emerged to
explain how firms choose between debt and equity financing in
the presence of market frictions: pecking order theory, trade-off
theory, and free cash flow theory. Additionally, the financial
life-cycle theory offers insights into how financing preferences
evolve as firms grow and mature.

Pecking order theory (Myers and Majluf 1984) is based on in-
formation asymmetry and suggests that firms finance their op-
erations and investments in a defined hierarchy, starting from
internal funds with the lowest information cost, followed by
external debt, and equity as a last resort (Asquith and Mul-
lins 1986; Dierkens 1991; Shyam-Sunder and Myers 1999).

A concept related to POT is the value of financial flexibility
(Shivdasani and Zenner 2005) or financial slacks facilitated by
retained earnings. For firms with uncertain future investment

requirements and limited ability to access debt markets, finan-
cial flexibility gives them the “real option” (Damodaran 2000) to
fund valuable projects using cheaper debts rather than the more
costly equity capital (Froot et al. 1993). Following POT,
firms will prefer reinvesting their surplus to seeking external
capital, which finds empirical support across both large
(e.g., Shyam-Sunder and Myers 1999) and smaller firms
(Michaelas et al. 1999; Cosh et al. 2009).

Trade-off theory emphasizes debt-equity optimization based on
tax shields (DeAngelo and Masulis 1980) and expected distress
costs (E. H. Kim 1978). Firms balance the tax benefits of debt
(interest payments are tax-deductible) against the costs of
financial distress (bankruptcy costs, loss of customers and sup-
pliers, fire-sale of assets). According to TOT, firms should target
an optimal capital structure where the marginal benefit of debt
equals the marginal cost. Profitable firms with stable cash flows
and tangible assets should use more debt to capture tax shields,
while firms with volatile earnings and intangible assets should
use less debt to avoid distress costs.

However, TOT does not explain why, in practice, many profit-
able firms behave in an opposite manner and have lower debt
ratios. This is known as the “debt conservatism puzzle.” SMEs,
in particular, often maintain lower leverage than TOT would
predict, possibly because they face higher bankruptcy costs
relative to their size, or because owner-managers value financial
flexibility and control over tax optimization.

The free cash flow theory by Jensen (1986) further relaxes the
MM assumption of no agency costs and suggests that for firms
with large cash reserves, managers tend to become complacent,
which leads to inefficiency and investment in poor projects, but
the costs are borne by shareholders. Forcing such firms to
borrow adds discipline to management and mitigates the con-
flicts between managers and shareholders. Two pieces of
empirical evidence provide support for the free cash flow
proposition. First, poorly managed, poorly run firms, where
managers are not significant shareholders, are more likely to be
targeted for leveraged buyouts (Palepu 1986; Wruck 1995).
Second, there is evidence of improvements in operating effi-
ciency at firms that increase their debt ratio substantially
(W. S. Kim and Sorensen 1986). However, this theory is less
applicable to SMEs where ownership and management are
typically aligned. In closely-held firms, the owner-manager
bears both the benefits and costs of their decisions, reducing
the agency problem that free cash flow theory addresses.

All the above theories implicitly assume that alternative sources
of external finance are available if needed, but this may not be true
for small businesses, for example, due to their limited availability
of collateralizable assets required by commercial banks (Cowling
et al. 2016). Berger and Udell (1998) in their seminal work
document some notable differences between smaller and larger
firms, and essentially relate age, size, and information availability
to more sophisticated forms of capital alongside a continued de-
mand for short- and medium-term bank loans.

In general, start-up firms are heavily reliant on internal finance
including owner's equity, but contrary to conventional wisdom,
equity finance by angel investors may be the only source of
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external finance since their information opaqueness likely de-
ters most external financiers. The availability of intermediate
external finance, such as commercial bank loans and venture
capital, will increase with the growth of small businesses, and
generally follows the financial pecking order discussed before.
However, this finance sequence could be reversed if instead the
informational advantage is on the investor side, especially in the
case of high-risk, high-growth entrepreneurial ventures
(Garmaise 2007).

For small firms, limited capital-market access and heightened
financial vulnerability make achieving an optimal structure
more challenging; surplus internal funds therefore provide
valuable flexibility. SMEs with excess liquidity may use retained
earnings not only to avoid external financing but also to actively
manage leverage by retiring debt to reduce distress risk or
repurchasing equity to raise leverage when optimal. Empiri-
cally, SMEs' opaque information environments and owner-
manager control strengthen pecking order tendencies.

Additionally, SME owner-managers often exhibit strong control
aversion (Cressy 1995), preferring to maintain full ownership
and control rather than diluting equity stakes. This control
preference reinforces the pecking order: owner-managers will
use internal funds first, then debt (which does not dilute
ownership), and will avoid external equity unless absolutely
necessary. Cressy (1995) stated that the optimum strategy for
the control-averse owner-manager will be to borrow less than
the profit-maximizing amount if their control aversion is strong
enough, with the corner solution being for the business to be
entirely self-funding.

Recent financial innovation—including peer-to-peer lending,
crowdfunding, challenger banks, and expanded venture
capital—has reshaped financing landscapes, especially for SMEs
(Chatelain 2002; Mac an Bhaird et al. 2019; Cumming and
Johan 2017; Cumming et al. 2019). These developments imply
that firms' capital structure choices must be understood
dynamically, across both firm characteristics, financial innova-
tion, and institutional contexts. For example, if traditional high
street banks, which formerly held a very dominant market po-
sition in the UK of around 80% of customer accounts and SME
lending (Ashton and Keasey 2005; Graham 2013), raised their
account service and loan prices above the competitive level,
then new alternative debt providers could erode their market
shares by offering lower-cost services (in the case of challenger
and online banks) and loans (in the case of P2P lending).
Equally, if the tax treatment of equity investment changed, then
this would alter the relative cost of capital to firms.

Therefore, empirical investigation into firms' capital structure
decisions should take a dynamic perspective and realize that
“showing what doesn't matter can also show, by implication,
what does” (Miller 1988, 100).

2.1 | Hypotheses

We expect retained earnings to dominate, owner injections to
act as a bridge to external debt, and external equity to be rare

and concentrated among innovative or scaling firms. Where
bank credit is constrained or intangible assets dominate, we
expect internal funds to substitute for debt, whereas trade credit
and owner capital may complement formal finance. These ex-
pectations motivate our empirical tests and lead to the following
testable hypotheses.

H1. Companies with higher retained earnings use higher debt
and/or lower external equity to finance new investments.

If trade-off theory holds, firms should balance the benefits and
costs of debt. Firms with strong internal cash flows should be
able to service more debt and thus take advantage of tax shields.
We would therefore expect a positive relationship between
retained earnings and debt usage.

H2a. Retained earnings are the dominant source of new invest-
ment financing.

If pecking order theory holds, internal funds should be preferred
due to the absence of information asymmetry costs. We expect
the vast majority of firms to use retained earnings to finance at
least part of their investment.

H2b. Companies with higher retained earnings have lower
external debt and/or external equity use in financing new
investments.

Following from H2a, if firms follow a pecking order, those with
sufficient internal funds should avoid external finance. We
expect retained earnings to substitute for all forms of external
finance.

H3a. Firm size and age are positively associated with the use of
internal finance and owner equity in financing investments.

Younger and smaller firms typically have less access to external
finance and must rely more heavily on owner's capital and any
retained earnings they have accumulated. As firms grow and
mature, they build reputation and collateral, gaining access to
external finance.

H3b. Firm size and age are negatively associated with the use of
external debt in financing investments.

As firms mature and accumulate retained earnings, their
dependence on external debt should decline. However, this
hypothesis is nuanced: very small firms may have limited access
to external debt due to information opaqueness, while medium-
sized firms may have both access and need for external debt.
The relationship may therefore be non-linear.

This theoretical framework motivates our empirical analysis.
However, as Myers (2001) stated, there is no universal theory
of capital structure in respect of the debt-equity choice, nor
of the determinants of these choices. By examining how UK
firms actually finance new investment, and whether their
choices reflect a hierarchy consistent with the pecking order
or other theories, we contribute new evidence on the de-
terminants of investment financing across the full firm
population.
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3 | Data and Sample Statistics

The data is derived from a joint survey commissioned by the UK
Department for Business and Trade (DBT) and the Bank of
England (BoE) of firms across the full size, industry, and
regional spectrum in the UK business sector in 2023. The survey
covers new investment made by firms between, and including,
2020-21 through to 2022-23, a three-year window from the
Covid-19 pandemic period onwards. The survey was designed to
capture detailed information about firms financing and invest-
ment decisions, including what investments they have made
and how they have financed them. A critical feature of the
survey design is that it mitigates endogeneity between financing
and investment decisions. Respondents' first report whether
they undertook investment in the reference period and only
subsequently identify how it was financed. This temporal
ordering reduces reverse-causality risk, as firms report realized
investment events rather than anticipated intentions.

The survey was administered to a sample of UK firms using a
stratified sampling approach drawn from the full UK business
population estimates based on size, sector (1 digit SIC) and
spatial characteristics (UK standard geographic regions). As per
the UK business population, the survey is dominated by micro
firms (0-9 employees), with diminishing representations of
small firms (10-49 employees), medium-sized firms (50-249
employees), and large firms (> 249 employees). Thus, there are
very few firms that are public limited companies in the sample,
or the UK business population. There are only 1300 public listed
firms from a total business population of 5.5 million of which
1.4 million are employer businesses.

In total, 2886 firms completed the survey, and a sample
weighting was constructed to align the survey responses to the
known UK business population structure in terms of firm size
class and industry distributions. Most firms in the UK are micro
enterprises (1-9 employees). In 2023, 1.18 million of the 1.45
million employer businesses fell into this category. In compar-
ison, there were only 7960 large firms in the UK in 2023.

The firm size distribution is also important as Crespi and Scel-
lato (2010) identified a specific inverted ‘U’ shaped relationship
between ownership concentration (high in small firms) and the
sensitivity of investment to cash flows. Table Al in the Ap-
pendix shows the industry sector and region distribution of the
firms in the sample. The most populous industry sectors are
wholesale and retail, construction, and professional, scientific
and technical services. The typical firm is an owner-managed

TABLE 1 | Firms sources of capital to fund new investment.

sole proprietorship, which means it is closely held in terms of
its ownership and also in terms of its management. These fea-
tures have clear implications for agency theory as there is no
divorce of ownership and control of the business. In many small
firms, ownership and control remain closely aligned: one or two
shareholders typically sit on the board and directly shape the
strategic direction of the business. A key objective is often to
maintain tight ownership control (Cowling 2003).

For the focus of the paper, we report the definition, mean and
the standard deviations of the variables indicating firm's use of
each source of capital in Table 1. The variables are coded in
binary form where a 0 indicates the firm did not use that source
and 1 if the firm used that source. In the survey, retained
earnings (internal cash) refers specifically to profits accumu-
lated and kept within the business, not funds raised externally.
Owner's capital is defined as direct injections of funds from
existing controlling shareholders—typically entrepreneurs or
family owners—who provide personal resources to support in-
vestment. This is conceptually distinct from outside equity,
which entails raising capital from external investors such as
business angels, venture capitalists, or private equity funds. We
emphasise this distinction because it reflects the strong control
aversion of many SMEs, where owner injections preserve
ownership and control, while outside equity dilutes it.

We observe that firms own cash reserves from retained earnings
is the dominant form of capital used, and 83.1% of firms fund at
least some of their new investment from their own reserves.
This is entirely consistent with the POH and firms own cash
being the first-choice option for financing new investment. The
second most common source of investment capital is owner's
personal capital, used by 22.8% of firms. This is, at least in
smaller, owner-managed, firms a form of internal finance.
Outside debt, and particularly bank loans, are the third most
commonly used source of investment capital, although non-
bank debt is more widely available in the last decade as alter-
native finance (e.g., P2P lending) has gained market penetration
(Allen et al. 2013).

In contrast, outside equity, which entails sharing the legal
ownership of the business, and a residual claim on the future
stream of profits, is a comparatively insignificant source of in-
vestment capital for the majority of UK firms which maintain
their closely-held ownership structure. Only 3.6% of UK firms
have used outside equity to finance new investment since
2020-2021. Taken together, our results are consistent with POT
and can, at least in part, be explained by firms control aversion

Source of capital Definition Mean % Std dev
Firms cash reserves Cash reserves from within the business from retained earnings 83.07 37.52
Owner's capital Personal funds from the owners(s), partners or directors 22.82 41.98
Trade credit Credit advanced from a supplier to the firm 9.01 28.65
Bank debt Bank loans 17.46 37.98
Non-bank debt Non-bank loans 10.71 30.94
Outside equity Equity capital provided by individuals or organisations outside of the firm 3.62 18.68

Note: The variables for each source of capital listed in the table here are dummy variables, where 1 indicates the use of the source and 0 otherwise.
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as set out formally by Cressy (1995) who stated that the opti-
mum strategy for the control averse owner-manager will be to
borrow less than the profit maximising amount is their control
aversion is strong enough when the corner solution is for the
business to be entirely self-funding.

Table 2 reports the use of sources of investment finance by firm
size classes. Here we find that all firm size classes use firms
retained earnings to finance their investments to a large extent,
although this is lowest for micro firms where only 81.17% use
retained earnings (internal cash), and highest for small firms for
whom 91.91% use retained earnings (internal cash). Owner
capital diminishes strongly in the firm size class, from 25.35% in

TABLE 2 | Firm Size and Sources of Investment Finance (mean and
standard deviation).

Micro Small Medium Large
Firms cash reserves  81.87 91.91 85.68 86.09
Std dev [39.12] [27.30] [35.10] [35.10]
Owner's capital 25.35 14.70 4.43 0.00
Std dev [43.53] [35.46]  [20.63] [0.00]
Trade credit 8.86 10.33 6.84 6.15
Std dev [28.43] [3047] [25.29] [24.36]
Bank debt 17.05 19.34 18.22 18.94
Std dev [37.63] [39.55] [38.69]  [39.74]
Non-bank debt 10.08 14.03 9.46 15.39
Std dev [30.12] [34.78] [29.33]  [36.60]
Outside equity 3.11 5.52 6.67 1.83
Std dev [17.38] [22.86] [25.01] [13.60]
No. Observation 785 345 223 36

Note: The UK size class definitions are as follows: Micro firm (0-9 employees);
Small firm (10-49 employees); medium-sized firm (50-249 employees), and large
firm (> 249 employees). For each firm size class, we report the mean and
standard deviation of the dummy variables indicating a firm's use of capital to
finance investment.

micro firms, to 14.70% in small firms, to only 4.43% in medium-
sized firms and down to absolutely zero for large firms. This
emphasises the importance of owner capital for the financing of
investment in the most numerically dominant firm size class
which is micro firms, although Ercolani (2013) showed that
there may be significant ‘gestation lags’ between deciding to
make an investment and activating it which suggests that
owners might have been building up capital ready for future
investment. Trade credit use follows an inverted ‘U’ shape
which peaks for small firms at 10.33% and is lowest for large
firms at 6.15%.

Bank debt is fairly constant across firm size classes at between
17.05% for micro firms and 19.34% for small firms with medium
and large firms falling between the two. However, for non-bank
debt, large firms have the highest use at 15.39% and medium-
sized firms the lowest at 9.46%. The findings in relation to
outside equity show that it is strongly increasing initially, with
3.11% of micro firms using outside equity, 5.52% of small firms,
and 6.67% of medium-sized firms. However, large firms have the
lowest use of outside equity to finance investment at only 1.83%.
Overall, the lower use of retained earnings/internal cash and
higher use of owner capital is a distinctive feature of how micro
firms finance investment.

Table 3 reports on firms' use of finance sources for investment
by four age classes from early stage (0-3 years) through to well
established firms (> 20 years). We observe that use of firms' own
cash reserves is increasing in the firm age class from 73.88% for
the youngest class of early-stage firms to 85.84% for the oldest
age class of firms. In contrast, use of owners' capital is dimin-
ishing in the firm age class from 35.80% for early-stage firms to
20.41% for the oldest age class of firms. Use of trade credit is a
minor source of investment finance and there is not much
variation across firm age classes. However, bank debt use fol-
lows an inverted ‘U’ shape in the firm age class and peaks at
21.83% in the 4-10 years old firm age class. In contrast, early-
stage firms have the lowest use of non-bank debt at 6.42% and
established (11-20 years old firms) the highest use at 11.57%.

TABLE 3 | Firm Age Class and Sources of Investment Finance (mean and standard deviation).

0-3 years 4-10 years 11-20 years > 20 years

Firms cash reserves 73.88 80.77 80.47 85.84
Std dev [43.38] [39.54] [39.63] [34.85]
Owner's capital 35.80 28.99 22.82 20.41
Std dev [48.44] [45.52] [42.02] [40.33]
Trade credit 8.27 9.52 9.17 8.87

Std dev [27.84] [29.44] [28.90] [28.45]
Bank debt 16.03 21.83 18.46 16.01
Std dev [37.07] [41.45] [38.84] [36.70]
Non-bank debt 6.42 10.67 11.57 10.55
Std dev [24.76] [30.97] [32.03] [30.74]
Outside equity 2.67 2.23 3.30 4.19

Std dev [16.29] [14.82] [17.89] [20.05]

Note: Age refers to the number of years since the firm was founded and began trading. For each firm age class, we report the mean and standard deviation of the dummy

variables indicating a firm's use of capital to finance investment.
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Outside equity, which is a very minor source of investment
finance generally, is much more prevalent amongst firms over
the age of 10 and peaks for the oldest age class of firms at 4.19%.
Overall, early-stage firms are more dependent upon owner's
capital and more established firms on retained earnings, non-
bank finance, and outside equity.

The pairwise correlations in Table 4 highlight some interest
associations between the different sources of investment capital.
For example, column (1) reveals that retained earnings use to
fund investment is negatively and significantly correlated with
all other sources of capital. The largest negative correlation is
with the owner's capital. This implies that (a) all other forms of
capital are substitutes for retained earnings (internal cash), and
(b) that owner's own capital is the closest substitute. It is also
the case that owners' own capital, trade credit, bank debt and
non-bank debt are complements. This suggests that for outside
debt providers, the owner having ‘skin in the game’ is an
important signal of their commitment to their investment
project.

In terms of alternative debt, we find it is positively and signifi-
cantly correlated with traditional bank debt which implies that
they are complements rather than substitutes. In turn non-bank
debt is positively correlated with outside equity. This is
intriguing and may suggest that if firms have to seek recourse to
non-bank debt, then they are that far down the pecking order
that even outside equity is a viable option. The general lack of
use of outside equity is consistent with owners control aversion,
and the insignificant correlation with owner's personal capital
suggests that internal and external equity are not substitutes, or
indeed complements.

4 | Empirical Framework and Results

Our empirical strategy examines how firms finance new in-
vestment by modelling the probability of using each major
source of funds. We estimate a set of binary outcome models of
the form:

Pr(F=1|X)=®(a+pL+yCi + 8Si + 6R; + ;)
where F_i denotes whether firm i used a given source of finance

(retained earnings, owner capital, bank debt, non-bank debt,
external equity, or trade credit). I_i captures investment type

TABLE 4 | Pairwise correlations between sources of investment capital.

(e.g., machinery and equipment, buildings, IT and software,
training), C_i is a vector of firm characteristics (age, turnover,
employment size, legal form), S_i represents sector fixed effects,
R_i denotes region dummies, and u_t controls for survey cycle
effects. We estimate probit models and report marginal effects
evaluated at sample means. In Appendix Table A2, we report
the base model for each of the six sources of finance including
key firm characteristics which includes firm size class, 1-digit
industry sector code, standard UK geographic region, and
firm age (model 1, 2, 3, 4, 5 and 6A). We then augment the
control vector to include our seven different types of investment
(land & buildings, plant, machinery & vehicles, process inno-
vation, IT, market development, product/service innovation,
and training) (model 1, 2, 3, 4, 5 and 6B). Our final model
further augments the estimation by including a full set of
finance source use dummy variables, excluding in each case the
specific finance source being modelled to test for complemen-
tarity or substitution effects between the finance sources which
we report as a summary table of marginal effects (Appendix
Table A3).

This approach enables comparison of financing choices across a
mutually exclusive set of instruments, recognising that many
firms combine multiple sources. By modelling each margin
separately, we avoid imposing a restrictive ordering ex ante and
instead assess whether firms' revealed behaviour is consistent
with a pecking-order hierarchy or trade-off logic. The models
control for observable determinants of financing capacity—
including scale, age, and organisational form—while isolating
the incremental association between investment characteristics
and funding choice.

Identification rests on the contemporaneous nature of the UK
Finance and Investment Decision Making Survey. Firms report
specific investment events and then indicate how those in-
vestments were financed. The timing reduces concerns that
financing responses are based on anticipated rather than real-
ised investment. Sector, region, and size-band controls mitigate
unobserved heterogeneity arising from market structure and
financial access conditions. Robustness checks examine alter-
native link functions and subsets of the sample. Throughout, we
interpret coefficients cautiously given unavoidable limits to
causal identification in survey research; our focus is on doc-
umenting systematic patterns in firms' revealed financing
behaviour and assessing their consistency with competing
theoretical frameworks.

Source of capital 1) () 3) @) (5) (6)
(1) Firms cash reserves 1.000

(2) Owner's capital —0.241 1.000

(3) Trade credit —0.086 0.136 1.000

(4) Bank debt -0.129 0.150 0.210 1.000

(5) Non-bank debt —0.087 0.142 0.130 0.087 1.000

(6) Outside equity —0.159 0.048 0.067 -0.017 0.074 1.000

Note: The values in the matrix table show the pairwise correlation between the dummy variables indicating the source of investment capital. Specifically, the values

highlighted in bold are the correlation coefficients which are statistically significant.
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A natural concern is potential endogeneity between
financing choices and investment decisions. In principle,
financing availability may influence whether investment oc-
curs, while investment plans may shape financing search
and outcomes. As discussed above the design of the UK
Finance and Investment Decision Making Survey mitigates
this concern: respondents first report whether they under-
took investment in the reference period and only subse-
quently identify how it was financed, reducing reverse-
causality risk.! Our models therefore condition on realised
investment events rather than anticipated intentions. We
also include firm size, age, legal status, sector and region
controls to capture systematic differences in access to
finance. Nonetheless, we cannot fully eliminate endogeneity
risks — in particular, unobserved managerial quality or
opportunity sets may correlate with both financing mix and
investment behaviour. We therefore interpret our results as
documenting robust associations consistent with a pecking-
order pattern, rather than making strong causal claims,
while noting the value of future work linking survey re-
sponses to administrative loan-level data.

We report our main econometric results in seven sub-sections
which cover each specific set of findings in relation to (a)
complementary and substitute sources of finance for invest-
ment, (b) firm size effects, (c) alternatives to traditional bank
loans, (d) investment types, (e) industry sector, (f) spatial dif-
ferences, and (g) firm age.

Prior to our core analysis, we consider whether or not firms'
cash reserves are the result of external financing. To test for
this, we run a basic probit regression model with the firm's
cash reserves, coded in binary form where a 0 indicates the
firm did not use their cash reserves and 1 if the firm did,
against all other potential sources of finance. The model is well
specified and shows that trade credit and non-bank debt are
insignificant, but owner's funds reduce the probability of using
firms cash reserves by 18.87%, bank debt reduces the proba-
bility of using firms cash reserves by 9.33%, and external equity
reduces the probability of using firms cash reserves by 29.78%.
These findings suggest that firms cash reserves do not repre-
sent components of external financing and are simply the in-
ternal reserves that the firm has accumulated from its trading
activities. Thus, we replace cash reserves with retained
earnings.’

4.1 | Complements and Substitute Sources of
Finance

Table 5 summarises the relationships between financing sour-
ces derived from our augmented regression models which are
presented in Appendix Table A3. Rather than presenting the
full set of coefficients here, we classify each pair of financing
sources as either substitutes, complements, or unrelated. The
results show that retained earnings/internal cash act as sub-
stitutes for all other forms of finance, while owners' capital is
complementary to trade credit, and both bank and non-bank
debt. Trade credit is complementary to owner's capital and
external debt, but not to outside equity. Both bank and non-
bank debt are complementary to owners' capital and trade
credit, but bank debt is a substitute for firms' own retained
earnings. Outside equity appears as a special case: it is unre-
lated to other forms of finance except as a substitute for
retained earnings. This highlights the special nature of outside
equity as a finance source and the specific implications for the
firm of raising outside equity.

Having discussed the basic evidence relating to complemen-
tarity or substitutability of different sources of finance for in-
vestment, we now add more detail by reporting and discussing
the relative probabilities that once a firm has used a specific
source of finance this will be associated with a particular in-
crease or decrease in the probability that it will use another
specific source of finance. In short, we consider the relative
magnitude of these effects (the detailed marginal effects are
reported in Table A3 in the Appendix). This will help establish
what the pecking order, or hierarchy of finance, is. For example,
if a firm uses its own internal cash reserves, then this will
reduce the probability of using owner funds by 22.92%, reduce
the probability of use of bank debt by 13.28% and the chance of
using outside equity by 6.10%. If a firm uses owner's capital or
trade credit, then it will have a 7.48% and a 5.96% higher
probability respectively of using non-bank debt, but the proba-
bility of using bank debt increases by 6.30% and 19.81%,
respectively. The probability of using trade credit increases with
firms' use of owner capital by 4.90%, bank debt by 9.80%, and
non-bank debt by 4.57%.

Owner capital is increasing in firms' use of non-bank debt by
14.09%, bank debt by 7.99%, and trade credit by 13.61%. This
highlights the fact that owner capital injections are

TABLE 5 | Summary of complementary and substitutive relationships between financing sources.

Firms cash reserves Owners capital Trade credit Bank debt Non-bank debt Outside equity

Firms cash reserves N/A S
Owners capital S N/A
Trade credit 0 C
Bank debt S C
Non-bank debt 0 C
Outside equity S 0

S S 0 S
C C C 0
N/A C C 0
C N/A 0 0
C 0 N/A 0
0 0 0 N/A

Note: This table summarises the relationship between each finance source based on the regression estimation result in Appendix B. Here, S indicates the two finance
sources are substitutes, C indicates the two finance sources are complements, and 0 indicates they are neither.
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complementary to all forms of external debt. However, owners'
capital is decreasing if the firm uses its own cash reserves to
fund investment. This suggests that when firms own financial
reserves are sufficient to fund investment then there is less need
for capital inputs from the owner as a substitute. Finally, firms’
retained earnings used for investment have a decreasing prob-
ability of the firm using owner capital by 16.86%, if the firm uses
bank debt by 12.62%, and when the firm accesses outside equity
by 32.46%. Thus, even when other sources of investment finance
are substituting for each other, the precise nature of the trade-
offs is different between each unique pair of finance sources.
The largest magnitude of these trade-offs is in the context of use
of firms own cash reserves, and particularly in relation to
outside equity use.

Focussing on the POT, we conclude that if we assume that the
first-best finance option begins with the use of firms own in-
ternal cash reserves, which in fact is the most common source of
investment capital and cited by 83.07% of firms, then we can use
the substitution effect coefficients for retained earnings/internal
cash from each other finance source model and rank order
them. The largest marginal probability effect is for firms' own
retained earnings on owner's capital which is of the order of
—22.92%. Thus, owners' capital is the second source of capital in
the firm's pecking order behind firms own cash reserves. Third
in the pecking order is bank debt with a marginal probability of
—13.28% from firms own cash. Fourth is outside equity which
has a marginal probability effect of —6.10%, and fifth is trade
credit with a marginal probability effect of —4.21%. Non-bank
debt is not in the pecking order, although it is complementary
to owner capital and trade credit.

4.2 | Firm Size Effects

Table 6 reports the average marginal effects of key firm char-
acteristics on financing choices. This shorter version of the
regression output highlights only the principal effects of firm
size, age, and risk on the probability of using each financing
source. For example, small firms are about 9% points more
likely than micro firms to use retained earnings, but nearly 10%
points less likely to use owner's capital. Larger firms are more

likely to use non-bank debt, while age does not seem to be a
significant factor of the use of finance. The full regression out-
puts, including all coefficients, standard errors, and robustness
checks, are presented in Appendix Table A2.

We can also set our empirical findings in the context of the
Berger and Udell (1998), (2006) life-cycle theories of firm
financing which begins with insider finance which is, in their
exposition, owner equity plus debt. Here the only substitute for
owners' capital is the retained earnings (internal cash) which is
a strong substitute. However, in order of the magnitude of
complementarity, non-bank debt, bank debt, and trade credit
are also complementary to owners' capital. This is consistent
with an owner's own capital input sending a positive signal to
providers of debt (Shailer 1999). In respect of firm size classes,
which are central to this life-cycle theory, we find that small
firms (10-49 employees) are significantly more likely to use
firms' own retained earnings and non-bank debt. Trade credit
has no firm size class pattern indicating that it is a more general
and widely used form of short-term debt as per the Berger and
Udell (1998) model. Use of owner's capital is strongly dimin-
ishing in firm size classes with medium firms being 19.75% less
likely to use it which reflects the ability of relatively larger firms
to access institutional shareholder capital for investment. In
respect of outside equity, we observe that small firms have a
1.81% higher probability of using outside equity than micro
firms and this increases to a 6.70% higher probability for
medium-sized firms (50-249 employees). This is entirely
consistent with the firm size life cycle as outlined by Berger and
Udell (1998) as firms transition from business angel finance to
venture capital if outside equity is raised.

In a broader sense, small firms (10-49 employees) appear to be
the most interesting size class of firms in the sense that they are
different from all other size classes of firms, both micros, me-
dium, and large, in many of their investment financing behav-
iours. Firms own retained earnings are particularly important,
as are loans from traditional banks and non-banking lenders.
Yet they are also at the beginning of a transition away from
using owner capital inputs which is most apparent for micro
firms. This separation between the financing needs of micro
firms and small firms was also evident in the Covid-19 period in
the UK when the government initiated two separate loan

TABLE 6 | Marginal Effects of Key Firm Characteristics on Financing Choice (selected results) (Full regression models with coefficients and

standard errors are reported in Appendix Table A2).

Firm size effect Age effect
Small vs Medium vs Large vs

Financing source Micro Micro Micro Older (> 20 years) vs new (0-3 years) Tolerance of risk
Retained earnings  + 8.77%*** 0 0 0 0
Owner's funds — 9.93%***  — 19.75%*** 0 0 + 2.63%**
Trade credit 0 0 0 0 + 1.60%**
Bank debt 0 0 0 0 0
Non-bank debt + 4.15%* 0 + 17.79%* 0 0

Outside equity + 1.81%* + 6.70%** 0 0 + 0.91%**

*** = significant at the 1% level.
** = significant at the 5% level.
* = significant at the 10% level. A zero indicated statistical insignificance.
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guarantee schemes. The Bounce Back Loan scheme (BBL)
allowed lending up to £50,000 (to a ceiling of 25% of average
annual sales over three years) and was targeted at micro firms
(Cowling et al. 2024) and had an average loan size of £38,000.
The Coronavirus Business Interruption Loan Scheme (CBILS)
allowed lending up to £5m, although the average guaranteed
loan was in the region of £264,000 (Cowling, Liu, et al. 2023).
The BBL scheme had a 100% public guarantee and a fixed in-
terest rate of 2.5% and the CBILS an 80% public guarantee and
allowed lenders to set their own interest rates.

Our results are clearly inconsistent with free cash flow theory in
the sense that firms with internal cash reserves from retained
earnings do not take on outside debt. Rather, they substitute
forms of debt such as trade credit and bank loans when internal
reserves are not available to fund investment. There is some
degree of concord with trade-off theory in the sense that firms
appear to manage their use of external debt, although it is
complementary to owners' capital. The issue of outside equity,
although only a tiny proportion of UK firms use it to fund in-
vestment remains an enigma in many ways as it is irrelevant in
the determination of use of all sources of finance except for
firms own cash reserves from retained profits. In short, if a firm
generates sufficient profit and then retains enough to fund its
investment then outside equity becomes an irrelevance.

4.3 | Alternatives to Traditional Bank Loans

The issue of new alternative finance is also interesting. Recent
research has questioned whether it is substituting for traditional
sources of finance, which implies no net increase in aggregate
supply of capital, or complementary, which implies that it adds
to the total stock of capital. Casey and O'Toole (2014), across the
Eurozone, find that alternative finance and trade credit are
increasingly used if a firm faces credit rationing, and Cowling,
Liu, et al. (2023) find that innovative and high-tech firms, those
facing acute information problems, also defer to alternative
finance when traditional bank loans are difficult to access
(Cowling et al. 2021). These findings suggest that alternative
finance complements traditional sources and adds to a firm's
total capital. Our findings in this respect also suggest that
alternative finance in the form of non-bank debt is comple-
mentary to owner capital and also trade credit, but interestingly
not traditional bank loans. This suggests a different type of
market penetration and expansion by alternative debt finance
providers who may be reluctant to take on the huge multina-
tional banking groups that dominate the UK high street banking
market.

4.4 | Does Investment Type Matter?

In this subsection we consider whether firms' choice of invest-
ment finance differs according to the precise nature of the in-
vestment. For example, do firms finance fixed asset investments
(e.g., land and buildings) differently from human capital
development (e.g.., training)? This is generally ignored in in-
vestment finance research in favour of a focus on innovation
driven or conventional investment (Tufano 2003; Brancati 2015;

Lee et al. 2015), and is also not a focus in the Berger and
Udell (1998) life-cycle theory and model, although the presence
of collateral as firms grow and age is a major focus and this is
clearly linked to the firm having physical assets. However,
Berger and Udell (1998) do consider an important dichotomy
between short-medium-and long-term debt, which they argue is
shaped by firm size.

The specific investments we consider are fixed capital (land and
buildings and plant, machinery, and vehicles), innovation
(process innovation, product/service innovation, and IT),
growth (market development), and human capital enhancing
(training). Our results (in Appendix Table A2) show that firms
financing investment in plant, machinery, and vehicles have a
7.56% higher probability of using their own retained earnings, a
6.25% higher probability of using trade credit, a 6.60% higher
probability of using bank debt, and a 4.77% higher probability of
using non-bank debt. Land and buildings investment was
associated with owners’ capital, with a 12.77% higher probabil-
ity, and bank debt, with a 16.33% higher probability. These
findings are generally consistent with firms using bank debts to
support investment in fixed assets which are tangible in the
sense that in default the bank can seek asset recovery.

Innovation investments generated an interesting set of results
(See Appendix Table A2). When a firm is investing in process
innovations, we find that there is a 5.31% higher probability of
the firm using bank loans. Product/service innovation, however,
was associated with a 1.67% higher probability of the firm using
outside equity. In these respects, it is evident that the returns to
successful innovation will largely accrue to the banks and
outside equity providers. We also find that owner's capital has a
11.09% higher probability of being used when a firm is investing
in Market development. This suggests that the returns to in-
vestment in outward, market facing, innovation will accrue
largely to the entrepreneur (owner) if successful. In relation to
IT investments, we find that they are associated with a 7.03%
higher probability of the firm using its own cash reserves. This
suggests that IT investments are particularly sensitive to firm's
free cash flow and retention. We also find that financing in-
vestment in training and human capital development does not
influence firm's choice of finance, nor indeed does investment
in market development.

4.5 | Industry Effects

We might expect that the industry sector is particularly influ-
ential in the determination of firms' investment financing de-
cisions for a number of reasons including the availability of
fixed assets and collateral, the life-cycle of investment returns,
the variability of cash flows, differences in profit rates, and
different investment demands per se. On this, we find that firms
in the hospitality sector which was one of the most impacted by
the Covid-19 pandemic closures had a 32.76% higher probability
of using bank loans and a 48.50% higher probability of using
non-bank loans to finance investment (Appendix Table A2).

Specifically, for bank debt, we find that many industry sectors,
including mining & quarrying, utilities, manufacturing,
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transportation & storage, financial & insurance activities, all had
higher probabilities of financing investment with bank debt. For
non-bank debt, we find that mining & quarrying, utilities and
accommodation & food service activities had higher probabilities
of using this form of investment finance. However, the most
interesting results relate to the mining, quarrying and utilities
sector. Here we find that firms in these industry sectors had a
57.13% higher probability of using bank debt, a 35.63% higher
probability of using non-bank debt, and a 20.48% higher proba-
bility of using trade credit (Appendix Table A2). This set of find-
ings suggests that firms in these sectors with larger scale and
longer-term investments are the most open to taking on outside
finance.

4.6 | Spatial Differences

The issue of spatial differences in firms' choice of investment
finance has been the subject of intense research efforts in eco-
nomic geography (see Ughetto et al. 2019; Kérnd and Ste-
phan 2022; Andersson et al. 2023, for some recent contributions).
In general, spatial differences have been identified in both access
to finance and in terms of the terms on which finance is offered. In
the UK specifically, large and persistent regional differences are
pervasive between the rich and economically dynamic region
around and including the capital city of London and the rest of the
UK (Lee and Brown 2017). More generally, even stronger differ-
ences have been identified for venture capital and its spatial dis-
tribution (Lindgaard Christensen 2007; Chen et al. 2010), and this
extends to business angel finance (Cowling et al. 2021).

However, our findings in relation to spatial differences in firm's
choice of investment capital are sparse and generally suggest
that geography is of minor importance. Apart from firms in
London having a 5.75% higher probability of using outside eq-
uity, there are two other exceptions, with firms in Northern
Ireland having a 10.98% higher probability of accessing outside
equity, and firms in East Midlands having a 5.29% lower prob-
ability of using trade credit (Appendix Table A2). Overall, our
results suggest that the investment financing decisions of UK
firms are largely spatially blind and other factors are driving
these choices.

5 | Conclusions

This paper has examined how UK firms finance new investment
and whether their choices follow a discernible financing hier-
archy. Using survey data covering 2886 firms across all size
classes, industries, and regions between 2021 and 2023, we have
been able to evaluate both the prevalence of financing sources
and their substitution or complementarity relationships. A
novel contribution is that we are able to test these established
theories in the context of the deepest crisis since the Wall Street
Crash of 1929. Further, we were able to establish which finance
sources are substitutes for one another and this is particularly
important if one financing channel is diminished at a particular
point in time, such as bank lending during crisis periods.

Our findings reveal a clear set of financing preferences that are
consistent with the pecking order theory (H2a and b). Our
evidence strongly supports a pecking-order hierarchy: firms rely
primarily on internal funds and owner capital, with external
debt as secondary and outside equity used very infrequently.
Importantly, these preferences are not defined solely by preva-
lence but also by substitution effects: retained earnings displace
most other funding sources, whereas owner capital tends to
accompany debt financing, signalling the importance of owners'
commitment in accessing outside finance. Outside equity ap-
pears as a special case, relevant only as a substitute for retained
earnings, which underscores the persistence of ownership-
control preferences in UK firms.

Financing patterns vary systematically by firm size, age, and
type of investment. Micro and young firms remain reliant on
owner injections (H3a), while larger and older firms are
more able to access external debt (H3b). The type of in-
vestment also matters; for example, product/service innova-
tion is strongly linked to owner financing, while IT
investments rely more heavily on retained earnings. Industry
effects are also present, with capital-intensive sectors such as
mining and utilities displaying a greater propensity to use
outside equity.

The macroeconomic context is critical. The survey period
coincided with the COVID-19 recovery, rising inflation, and the
introduction of unprecedented government-backed loan
schemes (BBL and CBILS). These institutional factors shaped
firm behaviour, encouraging precautionary saving while
providing subsidised access to external credit. Our results
therefore reflect both enduring theoretical regularities and the
exceptional circumstances of recent years. These results must be
interpreted against the backdrop of the post-pandemic recovery
and rising inflation, during which firms faced heightened un-
certainty and made financing decisions partly influenced by
government-backed loan schemes. The dominance of retained
earnings in our data may therefore reflect not only pecking
order preferences but also precautionary saving behaviour
reinforced by macroeconomic shocks.

Overall, the evidence is most consistent with the pecking order
theory and, to a lesser extent, life-cycle models of firm financing.
Free cash flow and trade-off theories receive little empirical
support in this setting. In policy terms, our results underline the
centrality of internal finance in supporting investment across the
UK business population, and the associated vulnerability that
arises when external markets tighten. As Table 5 shows, retained
earnings substitute for all other sources of finance, with a 22.92%
reduction in the probability of using owner capital and a 13.28%
reduction for bank debt when internal funds are available. This
hierarchy is reinforced in Table 6, where small firms are around
9% more likely to use retained earnings than micro firms, yet
nearly 10% less likely to use owner capital, signalling a gradual
transition in financing behaviour as firms scale.

The loan-guarantee schemes implemented during the pandemic
effectively stabilized credit flows. However, the extensive utili-
zation of these schemes underscores a structural reliance on
internal funds and personal financial contributions during

The Manchester School, 2025

11

85UB017 SUOLLLIOD SAIER.D 3|l jdde au) Ad peusenob ae a1 YO '8sN J0 S9|N 10} Akeiqi8UIUO 8|1 UO (SUONIPUOD-PUR-SLLIBY WD A | 1M Aleidl U1 |UO//:SANLY) SUONIPUOD pUe SIS | U1 89S *[9202/20/70] U0 A%eiqi 8ul|uo (1M 80uB|POXT 9180 PUE UiesH 10) 81misu| feuolieN ‘IOIN Aq 6200, OUBW/TTTT OT/I0p/W00 A3 1m Ake.d Ui |uo//Sdny wolj pepeojumoq ‘0 2566.9vT



periods of economic tightening. To mitigate this dependence
while preserving the prevalent ownership-control structures in
UK SMEg, it is imperative to advance cash-flow lending prac-
tices, expand the use of real-time accounting and payments
data, and establish a permanent risk-based public guarantee
scheme that supports lending throughout the economic cycle.

Complementary measures to expand equity finance provision
for scaling and innovation-intensive firms, alongside stronger
prompt-payment enforcement and invoice financing and sup-
port (e.g. trade credit insurance), are warranted given the
complementary role of trade credit and external debt identified
in Table 5. Taken together, these reforms would help build a
more resilient and diversified financing environment in which
internal funds remain valuable, but are no longer a binding
constraint on UK investment and growth.

Data Availability Statement

The data that support the findings of this study are available from UK
Government. Restrictions apply to the availability of these data, which
were used under license for this study. Data are available from the
author(s) with the permission of UK Government.

Endnotes

! Although the reverse-causality risk was reduced by the survey design,
we check whether the sources of finance are associated with the
certain type of investments in Table A4 to address the concern. The
result shows that Owner Funds and Bank Debt are complementary
sources of finance for Investment in land and building, and Process
Innovation. Additionally, Retained Earnings and Trade debit are
complementary sources of finance for Investment in Plant, Machinery
and Vehicles, and IT. However, we believe the result Table A4 only
suggests association rather than causality.

*Here, we report the results using retained earnings in the main
manuscript. The detailed result for the basic probit regression model
with the firm's cash reserves is available upon request.
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Appendix A

TABLE Al | Sample region and sector distribution.

Variables Freq. Percent (%)

Region
East 333 11.54
East midlands of england 226 7.83
London 404 14.00
North east of england 81 2.81
North west of england 273 9.46
Northern Ireland 46 1.59
Scotland 151 5.23
South east of england 514 17.81
South west of england 294 10.19
Wales 112 3.88
West midlands of england 230 7.97
Yorkshire & humber 222 7.69

Industry sector 1-digit
A - Agriculture, forestry & fishing 110 3.81
B, D, E - Mining & quarrying, utilities 17 0.59
C - Manufacturing 262 9.08
F - Construction 322 11.16
G - wholesale & retail, repair of motor vehicles 448 15.53
H - transport & storage 116 4.02
I - accommodation & food service 167 5.79
J - information & communication 166 5.75
K - financial & insurance activities 146 5.06
L - Real estate activities 69 2.39
M - Professional, scientific & technical services 280 9.71
N - administrative & support services 96 3.33
P - Public administration & defence 4 0.14
Q - education 117 4.06
R - Arts, entertainment & recreation 180 6.24
S - other services 385 13.34
Total 2885
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TABLE A3 | Probit models of complementary and substitute sources of finance: Marginal effects.
Finance source Retained earnings Owner funds Trade credit Bank debt Non-bank debt External equity
Retained earnings N/A —22.92%*** —4.21%* —13.28%** 0 —6.10%***
Owner funds —16.86%*** N/A +4.90%** +6.30%** +7.48%*** 0
Trade credit —8.01* +13.61%** N/A +19.81%*** +5.96** 0
Bank debt —12.62%** +7.99%*** —+9.80*** N/A 0 0
Non-bank debt 0 +14.09%*** +4.57** 0 N/A 0
External equity —32.46%** 0 0 —8.98%* 0 N/A
+ Firm Characteristics Yes Yes Yes Yes Yes Yes
+ Investment Types Yes Yes Yes Yes Yes Yes
No. Observations 1375 1334 1342 1375 1375 1204
Significance 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001
Pseudo R2 0.1708 0.1190 0.2042 0.1330 0.1217 0.2296

Note: *** indicates significance at 1% level. ** indicates significance at 5% level. * indicates significance at 10% level. 0 indicates no significant effect. Building on the
estimation models in Table A2 columns 1, 2, 3, 4, 5 and 6B, we added the other finance source to investigate whether there is complementary or substitute effect between
each pair of sources of finance. The table shows the marginal effect from those probit models.

TABLE A4 | Investment models.
Active investment = 1
Product/
Dependent Land and Plant, machinery and Process Market Service
variables: building vehicles Innovation IT Development Innovation Training
Finance source
Retained 0.3904* (0.0209) 0.1689*** (0.0480) 0.0292 0.1302%** 0.0574 0.0081 0.0792*
earnings (0.0348) (0.0474) (0.0362) (0.0393) (0.0461)
Owner funds 0.0727%** —0.0202 (0.0434) 0.0766™* —0.0102 0.0206 0.0949%** 0.0055
(0.0276) (0.0351) (0.0413) (0.0345) (0.0370) (0.0411)
Trade credit —0.0362 0.1941*** (0.0568) 0.0348 0.1202** 0.1059** 0.0042 0.0838
(0.0240) (0.0493) (0.0537) (0.0541) (0.0469) (0.0585)
Bank debt 0.1022%** 0.0737 (0.0443) 0.1031%** 0.0354 0.0616* 0.0383 0.0118
(0.0313) (0.0375) (0.0438) (0.0383) (0.0385) (0.0441)
Non-bank debt —0.0076 0.1054* (0.0545) 0.0178 0.0021 —0.0033 0.0908* 0.0447
(0.0262) (0.0467) (0.0560) (0.0473) (0.0497) (0.0548)
External equity  0.0558 (0.0590) 0.1521* (0.0833) 0.1118 —0.1080 —0.0932 —0.1432%* 0.0868
(0.0836) (0.0942) (0.0549) (0.0464) (0.0855)
No. Obs 1375 1375 1377 1368 1375 1375 1377
Firm YES YES YES YES YES YES YES
characteristics
Sector controls YES YES YES YES YES YES YES
Region controls YES YES YES YES YES YES YES
Model 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
significance
Pseudo R2 0.1323 0.1523 0.0692 0.1143 0.0654 0.0657 0.0657

Note: *** indicates significance at 1% level. ** indicates significance at 5% level. * indicates significance at 10% level. Figures in parentheses are standard errors. The
dependent variables are dummy variables indicating whether a firm have actively invested in each type of investment. The independent variables are the source of
finances use to fund the investment with key firm characteristics, sector controls and region controls. The coefficients in the table show the marginal effect.
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