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Introduction 

This article presents the findings of a research project carried out for 
the Central Statistical Office (CSO) by the Department of Applied 
Economics, University of Cambridge on the measurement of trade 
credit in the National Accounts. The recommendations put forward 
in this article are the responsibility of the authors, and do not 
necessarily reflect the views of CSO, who are considering what 
actions to take in the light of this study. 

Trade credit, by which we mean suppliers' credit extended by one 
business to another, but excluding trade between related concerns 
(and also excluding other financing arrrangements connected with 
trade involving banks, factors and others), is not measured compre
hensively in the National Accounts and this gap is thought to be a 
significant factor contributing to both domestic and balance of 
payments balancing items. 

The study explored the scope for improving the estimation of trade 
credit in the National Accounts, using both modelling and inquiry
based approaches. Although neither approach has been found to be 
entirely satisfactory, the conclusion from the work is that some 
improvements could be obtained using a combination of these two 
methods. However, it is quite possible that this will have only a 
limited impact on the balancing items in either the balance of 
payments or the domestic sectoral accounts. 

As Crichton and Ferrier (1986) note, 'trade credit has been granted 
by merchants for almost as long as there have been merchants'. It 
exists because it enables sellers to induce buyers to make purchases 
sooner, or on a bigger scale, than they would if they had first to 
acquire sufficient cash to fund the purchase. Trade credit conse
quently acts as a lubricant to output, enabling vendors to sell more. 

Some elements of trade credit are measured in the financial statistics 
(line 26 of the financial accounts matrix -see Financial Statistics), 
but it is recognised that this only covers a small proportion of actual 
trade credit. The financial flows matrix requires estimates of net 
trade credit extended and received between the institutional sectors. 
Although the lion's share will be between industrial and commercial 
companies (ICCs) and consequently netted out, the overseas sector, 
public corporations, central and local government, and unincorporated 
businesses in the personal sector will also receive and grant trade 
credit. Earlier reviews carried out within CSO concluded that firms 
would have considerable difficulty in providing information to 
enable an analysis of trade credit by domestic sectors, but that a 
division between domestic and overseas would be easier. 

It was also recognised that any data collection would impose a 
significant burden on business. Indeed, a former inquiry into trade 
credit was discontinued at the time of the 'Rayner' review of 
government statistics. Moreover, even if an inquiry into trade credit 
were to be initiated, it would still prove very difficult to build up all 
the trade credit flows required for the National Accounts. 

1The authors wish to acknowledge the helpful advice of the CSO steering 
group which directed this project and thank Philip Tumbull, wh.o 
commissioned the project, Elizabeth Hofmann, the proJect off1cer, and therr 
colleagues for their support and assistance. 

The next section of this article looks at how trade credit is defmed 
and addresses some of the issues involved in measuring it. This is 
followed by a summary of the fmdings of the survey work carried 
out for the study. The scope for using modelling approaches is then 
discussed and an approach using modified input-output methodol
ogy is explained. The concluding sections present proposals for 
improving the estimation of trade credit in the National Accounts. 

Conceptual issues 

Despite the substantial scale on which it is extended, trade credit has 
not featured much in work on economic statistics. Instead, the main 
focus of research work on the subject has been on how it might affect 
the workings of monetary policy (see, for example, the survey in 
Whittington, 1971). Revell (1967) listed some of the difficulties in 
compiling national balance sheets, noting that "Debtors and credi
tors are 'rag bag' items in company balance sheets". In a second 
strand of literature, the main focus is on the implications of trade 
creditforrisk, uncertainty and thecostoftransactions. For example, 
lngves (1984) has looked at the use of trade credit by companies, 
from this largely microeconomic standpoint. Altogether, this past 
work sheds little light on theestimationofinter-sectoral fluctuations 
in trade credit. Nevertheless, following the Chancellor's Initiative to 
improve the quality of economic statistics, trade credit has been 
identified in the Eason report on balance of payments figures ( 1991) 
as a subject warranting additional effort by CSO. 

A simple definition of trade credit is that it is the value of goods or 
services transferred from a supplier to a customer for which payment 
has not been made. There is also a time dimension to trade credit, as 
it is a measure of how long it takes buyers to conclude a transaction 
by effecting payment. These two aspects of trade credit are captured 
in a measure known as days' sales outstanding (DSO), the ratio of 
trade debts to turnover. An equivalent ratio for creditors can also be 
calculated. Various other arrangements for the timing of payments 
for the supply of goods and services are also used. In long term 
contracts, for example for the purchase of aircraft or in major 
construction projects, advance payments and progress payments 
based on agreed assessments of the progress of a job may be made. 
These may, nevertheless, involve trade credit, since it is usual for the 
credit period to run from the date of an invoice and for some time to 
elapse before that invoice is settled. 

Although the meaning of trade credit is, in principle, quite clear, 
defining how it should be incorporated in economic statistics poses 
a number of practical problems. It is a stock variable, so that it is 
changes in amounts outstanding which affect balancing items. 
However, because there may be discounts for prompt payment, or 
where the credit terms of a contract have to be seen in conjunction 
with price, delivery dates and other factors, the level of the debt can 
vary. 

All companies record trade debtors and creditors falling due within 
one year as part, respectively, of current assets and liabilities, but the 
use of published accounts to compute trade credit suffers from two 
critical drawbacks. First, published accounts consolidate the results 
of subsidiaries from outside the UK; and, second, it is common for 
companies to 'window-dress' accounts for the end of the financial 
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year (Rev ell, 1967). fu addition some companies also include items 
which are not strictly trade credit within these accounts items, which 
also exclude long-term trade credit. 

Another problem is that an asymmetry exists between debtors and 
creditors in the recording of the timing of trade credit, because of 
lags between despatch and receipt of an invoice, and between 
despatch and crediting of payment. This results in any figure for 
debtors being systematically larger than creditors because the lags 
can add up to five to ten days. With the convention that trade credit 
is created when an invoice is raised and liquidated when payment is 
received, it is the debtors figure which gives the true level of trade 
credit outstanding. If information on creditors is used to measure 
trade credit, it would be appropriate to make a 'transit adjustment' to 
the creditors' figure to allow for the lag. In the work on modelling 
reported below, it is assumed in calculating this adjustment that the 
transit period on average is six working days and that the effective 
annual working year is 250 days, implying that creditor figures 
should be increased by 2.4% of turnover. 

Empirical work 

fu order to obtain further insights into the relationships between 
trade credit and the main economic aggregates, a programme of 
empirical work was carried out in the course of the project. This was 
made up of two strands of work, done in parallel. These were: a series 
of interviews with senior managers responsible for credit manage
ment, as well as credit reference agencies; and statistical analysis 
and econometric modelling. A specific aim of this work was to 
investigate the scope for using enquiries or modelling as methodolo
gies for estimating trade credit. Some summary analysis of company 
accounts was also undertaken. The following sections report the 
outcome of this research. 

Interviews with companies 

Two sets of interviews with companies were carried out, one set in 
the first phase of the study and the second following submission of 
an interim report. The purpose of these interviews was to gather 
information on how companies manage and account for trade credit 
and, in the second phase, to pilot a short questionnaire with the aim 
of assessing the feasibility of regular data collection. 

The sample, which was selected by CSO, was structured to provide 
coverage of a range of industries and payment practices. It included 
companies in the manufacturing industries, retailing and wholesal
ing, construction, utilities and the oil business. Some of the respond
ents were diversified companies, others more focused in their 
business areas. The sample also provided a range from businesses 
which have few if any debtors (the retailers) and benefit significantly 
from credit extended by others, to large net providers of trade credit. 
With so small a sample, however, only general impressions, rather 
than any attempt at representativeness can ge obtained. 

Our interviews with companies indicated that it would be possible 
to envisage reporting of total trade creditors and debtors of the 
industrial and commercial companies, probably distinguishing be
tween overseas and domestic, but not the allocation of domestic 
credit to institutional sectors. Firms want to know sums outstanding 
and they want to be able to identify poor payers, but they have no 
interest in whether the poor payers are other companies or 
unincorporated businesses which form part of the personal sector. 
Since there is no business reason to distinguish such suppliers, this 
information would have to be specially obtained. For those with 

large numbers of suppliers or customers, the burden of doing so 
would be substantial. Overall, the impression given was that compa
nies would not regard a simple enquiry on trade credit as too onerous, 
but that if information beyond what was generated for the purposes 
of management accounts had to be provided, there would be greater 
resistance. 

Management accounts typically permit a close monitoring of pay
abies and receivables, and there should be no great difficulty in 
distinguishing between trade with related concerns and trade with 
external customers and suppliers, although some attention would 
need to be paid to precise definitions. For example, where retailers 
obtain support from a manufacturer for promotion of a specific 
product, the retailer may record this as a trade debt rather than netting 
it out from trade credit, even though no sale has taken place. 
Unsurprisingly, debtors tend to be more carefully monitored then 
creditors, and analyses of debtors by companies is generally more 
detailed than for creditors. It was also made clear by some of the 
respondents that head office do not, however, necessarily know the 
ins and outs ofline companies' debtors and creditors, since it is net 
cash positions that are of most interest to them. 

The range of average debtor and creditor days is variable, reflecting 
practices in particular industries and policies adopted by the compa
nies themselves. fu so far as there is a typical pattern of payment, it 
is for 30 day net terms under which customers are expected to clear 
an account by a certain date in the month (often the end) following 
the invoice. fu practice, this gives an average of 45-50 days credit. 
Some purchasers are able to impose terms on their suppliers, while 
in other cases it is the supplier who is able to dictate terms. 

The importance of looking at all the terms of purchase contracts 
(price, discounts, credit period) as a complete package, rather than 
discrete elements was, however, stressed by several respondents. 
Thus, although companies might have standard terms they apply to 
customers or suppliers, these are often open to discussion. 

Variations between industries characterise the treatment of trade 
credit. For example, in the construction industry, the usual arrange
ments is for monthly progress payments based on assessments of 
work done certified by quantity surveyors. Because of this system, 
neither of the construction companies seen, regularly monitored 
trade debts or credits as a key indicator for management accounts, 
with the result that they could not readily complete the questionnaire 
as it stood. Nevertheless, the amount due at the end of each month 
will, typically, take some time to pay, and is, consequently, trade 
credit until settled. 

The treatment of capital investment in relation to trade credit varied 
between companies. Some incorporated it routinely within pur
chases so that it is indistinguishable from other purchases; others 
treated it separately in the accounts and did not consequently include 
it as part of trade credit. Several had established specialist subsidi
aries to own and manage heavy plant. 

Modelling approaches to the estimation of trade credit 

There are a number of ways in which flows in trade credit might be 
modelled. 

A first option would be to relate trade credit to some other variable, 
though any such approach would need to be firmly grounded in 
empiracle data. If there is a simple relationship between transactions 
and trade credit, then it ought to be possible to model trade credit by 
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means of an analysis of transactions flows. For example if three 
months' credit is normally offered on exports and imports of goods2 

then the change in trade credit can be estimated from the change in 
the volumes of trade flows from one quarter to the next. The 
quarterly change in credit extended to the overseas sector will be 
simply the difference between exports in the quarter just ended and 
those in the previous quarter. Similarly, the change in credit ex
tended by the overseas sector to the UK will be measured by the 
change in imports of goods. 

The change in net credit extended by the UK to the rest of the world 
will then be the change in goods exports less the change in goods 
imports. If this is a satisfactory model of trade credit flows, and if 
the balancing item in the balance of payments is substantially due to 
the omission of trade credit flows, then a model of trade credit 
constructed on the basis ought to be able to 'explain' a proportion of 
the balancing item. 

In principle, the same basic idea could be applied to the domestic 
economy, although the identification of transactions in goods and 
services in the domestic economy on a quarterly basis is not 
straightforward. Problems would arise because the relevant Jag 
structure cannot be known with certainty and, as far as the domestic 
economy is concerned, there is no aggregate measure of sales. An 
alternative is therefore to rely on regression methods to identify 
appropriate Jag structures and, in the case of trade credit extended by 
the industrial and commercial companies, to obtain values for the 
parameters of the model. 

If it were the case that the balance of payments balancing item were 
the sum of two components, consisting of fluctuations in trade credit 
and a purely random term, then a regression would serve to identify 
the deterministic component, leaving the random term to be ex
plained by sampling and other measurement errors. However, the 
balancing item fluctuates considerably, while some degree of stabil
ity might be expected in the stock of trade credit and in the associated 
flows. A regression analysis confirmed the view that no satisfactory 
model could be built round the sectoral residuals. Similarly, at
tempts to explain the external residual by freely-determined Jag 
structures on exports and imports were singularly unsuccessful: the 
regressions had almost no explanatory power. This led to the 
conclusion that a pure model-based approach would not lead to 
estimates suitable for inclusion in the National Accounts. 

A second approach to modelling is to try to derive links between 
institutional sectors in the economy. To do this, creditors and debtors 
must be allocated by counterparty sectors. Some of the flows to or 
from the public sector can be obtained from the public sector 
accounts and the survey evidence suggests that trade credit extended 
to the external sector might be collected via an inquiry, but most are 
not readily available. Without such explict information, the alloca
tion ha to be done on the basis of estimates of sales from one 
institutional sector to another. A starting point from which to 
calculate a transactions matrix of this type is the input-output table, 
but of course this shows sales from one industrial establishment to 
another, classified by industry and not by sector of ownership. 

The input-output table therefore had to be converted into a matrix of 
sales from one sector to another. Sales to intermediate demand have 
to be treated differently from those to final demand. The former were 
calculated by aggregating the input-output table into eight broad 
industrial categories, and then allocating each of these by sector on 
the basis of the sectoral classification of value-added originating in 
the sector, using the information of table 2.5 of the Blue Book and 

1This, of course, is not a realistic assumption for all goods. Oil, for example, 
is sold 'spot' or with much shorter credit periods. 
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other information supplied by CSO. Sales to government consump
tion were allocated between the two government sectors on the basis 
of overall purchases, and those to fixed capital formation were again 
split in proportion to sectoral capital formation. We considered that 
the volatile nature of stock-building meant that it was best to leave 
it out of this exercise, which was designed solely to produce 
proportions for allocating trade credit and debit across sectors. 

Consumers' expenditure was more problematic. By definition, no 
trade credit can arise on sales to consumers, although consumer 
credit may be created. But the 'output' of the distribution sector in 
the input-output table is only the distributors' margins, and trade 
credit will be involved on purchases of consumer goods by final 
distributors. There may also be further credit involved in sales of 
goods from wholesalers to retailers, even though the value of such 
transactions cannot be identified from the input-output table. We 
assumed that purchases of consumer goods by fmal distributor were 
split between the personal and industrial and commercial sectors in 
the same proportions as the split of value added originating in the 
distribution sector, and this final step allowed us to convert the 1985 
Input-Output table to a table showing transactions between institu
tional sectors. 

The table of sectoral transactions does change from year to year as 
the importance of particular institutional sectors in particular indus
tries changes. Since the data on originating value added are available 
on an annual basis, the table can be recalculated annually, and in 
table 2 we present our estimate of the 1985 Input-Output table 
converted to a sectoral basis, and representing the sectors as they 
were in 1990. The main changes in the last few years have arisen 
from privatization reducing the importance of the public corpora
tions sector both as vendor and purchaser. 

From this table we can calculate the fraction of total industrial and 
commercial company sales to each of the sectors and purchases from 
each of the sectors. The proportion of sales is found by dividing the 
industrial and commercial company row by the row total, and the 
proportionofpurchases by dividing the column by the column total. 
These proportions are shown in table 3. 

Any estimate of the total value of trade debtors and creditors of the 
industrial and commercial companies can now be allocated between 
the sectors using these proportions, and, given opening and closing 
figures for a particular year, this might be thought to provide usable 
estimates of trade credit flows. However, such calculations will 
almost certainly imply that the there is a net flow of trade credit from 
the industrial and commercial companies to themselves, which is 
not logically possible, since the flows within the sector should 
cancel out. In order to produce final flow estimates compatible with 
the aggregate changes for the industrial and commercial sector, this 
net flow is allocated in equal proportions to the other sectors. 

Tables 4 and 5 illustrate this using information on trade credit from 
Business Monitor MA3 ( Central Statistical Office, 1992). These 
figures are purely illustrative and serve to demonstrate how survey 
results would be allocated across sectors. They are not in themselves 
meant to provide accurate estimates of trade credit flows for 1990. 
A 'transit adjustment' has been applied to the creditors data, to reflect 
the lag between raising an invoice and it being recorded as a debt by 
the counterparty trader (mentioned above). 

Analysis of company accounts 

Analysis of company accounts by Dun and Bradstreet ( 1991) shows 
that for a large sample they monitor, the unweighted average time 
taken to obtain payment, or days' sales outstanding (DSO) was 57.5 



days in 1989, while the corresponding credit period enjoyed by 
purchasers was 36 days. The discrepancy between the two figures 
can be accounted for partly by the asymmetry referred to above, but 
it is also affected by the fact that the averages are unweighted, since 
it is reasonable to assume that large companies will tend to be better 
at collecting debts. 

The Dun and Bradstreet figures reveal substantial differences be
tween industries in the level of trade credit (table 1). Thus, in 
manufacturing, the median collection time is just over two months, 
whereas in construction it is 48 days. In retailing, it is only 13 days, 
although it is important to note that in an industry in which a 
substantial amount of activity is on cash terms, any such average 
figure can be somewhat misleading. If a retailer has a mix of cash and 
credit business, the fact that cash enters into the denominator of the 
ratio, but not the numerator can give a false picture of normal credit 
terms. 

The variability in the median length of debts and credits amongst 
more narrowly defmed industries highlights the difficulties that can 
arise in generalising about trade credit. Thus, in transport equip
ment, the median collection period is nearly twice as long for aircr.aft 
manufacturers as for makers of motor vehicles, yet the latter take 
longer to pay their creditors. Amongst retailers, those selling appli
ances or clothing appear to take longer to pay their suppliers than 
food and, especially, petrol retailers. Discussions with credit insur
ers revealed that there are also big differences in the average credit 
period extended by exporters to different overseas markets. 

Proposals for improving estimates 

The findings from the work carried out in the study suggest that it 
should be possible for improvements in the data on trade credit to be 
achieved. Our main proposals are that figures on total trade credit 
should be collected through direct returns from companies, but that 
most sectorisation should be effected using a modelling approach. 

For data collection, it should be feasible to add questions on total 
trade credit and possibly a domestic-overseas split, to existing 
inquiries, rather than mounting any new inquiry with all the attend
ant problems this would raise, not least the burden on companies. 
Although information from management accounts could, by and 
large, be gathered monthly from most companies, it would be 
prudent to test the practicality of any new data collection on annual 
data. A switch to quarterly data collection might be considered 
subsequently but it would be hard to justify a more frequent inquiry 
unless the benefits in terms of the balancing items can be convinc
ingly demonstrated. 

It is however, important to note that the head offices of very large 
companies may not always monitor the debtors and creditors of 
operating companies, especially where the management structure is 
decentralised. 

A number of options can be considered. Amongst existing inquiries, 
the Annual Census of Production (ACOP), the equivalent service 
trades inquiries and the annual Financial Assets and Liabilities 
Survey of large UK industrial and commercial companies (FALS) 
are all possible vehicles. The advantage of using ACOP and its 
service equivalents is that data would be collected from establish
ments and would thus avoid the problem that head offices would not 
be able to consolidate in an appropriate manner. However, since it 
is fmancial information rather than production information that 
would be sought, F ALS might be considered to be better suited. 
Some attention would also have to be paid to the coverage of the 
respective enquiries, since using F ALS would lead to a bias towards 
larger firms. In addition, there is scope for making use of data 
collected by credit reference agencies to supplement primary data 
collection. 

In order to make use of the data collected within a coherent 
framework, the sectoral accounting model outlined in the previous 
section is considered to offer the best way forward for computing 
estimates of trade credit (making use of the survey data to obtain 
values for key parameters) capable ofbeing incorporated in the Blue 
Book, the Pink Book and the quarterly National Accounts and 
balance of payments figures . 
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Table 1 Analysis of trade credit ratios by industry 
(median number of days of sales) 

Industry Collection period Creditors to sales 

Manufacturing 
of which: 

aircraft and parts 
motor vehicles 
men's clothing 
floor coverings 
electronic components 
iron and steel foundries 
inorganic chemicals 

Construction 

Transport & communications 

Wholesaling 
of which: 

builders' merchants 
general grocery 
confectionery 
women's clothing 

Retailing 
of which: 
food 
petrol stations 
women's clothing 
domestic appliances 

Financial services 

Other services 
of which: 
hotels & lodging 
motor repairs 
legal services 
health services 

All industries 

1987 1.2..82 
68.5 67.9 

72.7 80.2 
45.9 43.1 
49.0 48.5 
56.7 51.8 
75.9 73.8 
82.6 81.5 
63.0 64.8 

48.5 47.9 

55.2 55.7 

59.7 59.1 

59.4 59.9 
31.9 36.0 
30.1 34.2 
37.4 38.1 

12.6 12.5 

4.9 5.2 
10.1 9.2 
7.7 5.0 

19.7 19.1 

36.0 32.9 

57.4 60.1 

18.2 21.2 
40.9 42.8 
93.4 60.3 
28.8 33.3 

56.9 57.5 

Note: Collection period= (trade debtors/turnover) x 365 
Creditors to sales =(trade creditors/turnover)x 365 

1987 
40.4 

32.1 
42.9 
37.6 
42.3 
38.6 
45.8 
34.4 

37.5 

32.6 

40.0 

43.7 
35.2 
29.7 
38.0 

24.4 

21.7 
11.7 
27.6 
40.5 

32.7 

31.0 

24.4 
24.9 
46.9 
13.5 

36.6 

In total, the analysis covers around 140,000 companies in 1987 and 120,000 in 1989 

Source: Dun & Bradstreet Key Business Ratios 1991 

©Copyright 1991 Dun & Bradstreet 
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1.2..82 
39.9 

34.0 
38.0 
33.3 
33.4 
37.1 
42.5 
36.8 

37.9 

31.8 

38.8 

41.6 
35.3 
30.0 
32.7 

23.6 

21.3 
10.8 
24.8 
37.1 

27.9 

30.3 

24.7 
25.9 
26.3 
17.1 

36.0 



Table 2 Sectoral Purchases and Sales 
1985 transactions on the basis of the 1990 sectoral classification 

£million Personal Industrial Financial Public 
Sector and Companies Corporations 

Commercial 
Companies 

Personal 26782 53839 4591 1766 

ICC 54605 163571 7929 7919 

Fin. Cos. 8522 21462 4516 720 

Pub. Corp. 3631 14562 999 2316 

Central Gov. 3131 7086 561 19 

Local Auth. 3584 8113 642 21 

Imports 15861 65987 1892 5012 

Total 116110 334620 21130 17773 

Table 3 Proportionate Allocation of Sales and Purchases of 
the Industrial and Commercial Companies, 1990 

1990 Sales Purchases 

Personal Sector 0.16 0.16 

Industrial and Commercial Companies 0.48 0.49 

Financial Companies 0.02 0.06 

Public Corporations 0.02 0.04 

Central Government 0.04 0.02 

Local Authorities 0.05 0.02 

Exports/Imports 0.22 0.20 

Total 1.00 1.00 

Central 
Government 

6257 

15234 

852 

719 

6445 

7378 

3221 

40106 

Note: because of rounding errors the columns may not sum exactly to the totals. 

Local 
Authorities 

6887 

17205 

948 

821 

378 

8447 

3540 

45226 

Exports Total 

9451 109573 

74578 341041 

5708 42728 

8149 31197 

290 24910 

331 28516 

1636 97149 

100143 
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Table 4 

£million 

Trade Debtors 

Trade Creditors 

Transit Ad'ustment • 

Transit adjusted 
Creditors 

Change in Net Credit 

Illustrative Trade Credit Data from Business Monitor MA3 

Opening Value Closing Value Change 

130421 134721 4300 

101179 106155 

20696 20551 

121253 127216 5963 

-1663 

• Calculated as 6/250 of reported purchases during the year. 

Table 5 Sectoral Trade Credit Flows 

£million Increase in Increase in Increase in Corrected 
Debts of Assets of Net Debts to increase in 

ICCS Net Debts to 

ICCS 

Personal Sector 688 959 -271 -413 
Industrial and 2062 2915 -853 0 

Commercial 
Companies 

Financial Companies 100 382 -282 -424 

Public Corporations 100 260 -160 -302 

Central Government 192 126 66 -76 

Local Authorities 217 146 71 -71 

Foreign Sector 940 1176 -236 -378 

Total 4300 5963 -1663 -1663 
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