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Abstract 

This thesis investigates the financial business relationship between UK construction 

materials suppliers (creditors) and contractors (potential debtors). Particularly, the work 

concentrates upon suppliers' decision to grant credit (or otherwise) and to what level 

such credit limits should be granted. 

A literature review highlighted the inadequacies of, and lack of previous research 

relating to current creditworthiness evaluation procedures. Based on this, a conceptual 

model was developed, to assist suppliers in determining if the risk associated with 

granting credit resulted in a worthwhile gain, or not. Subsequent research into the 

variables in the conceptual model identified that the decision to grant credit was a 

complex one, and that a definitive creditworthiness evaluation model could not be 

constructed within the time and resource constraints of one particular PhD. However, the 

underlying notion that suppliers had to perceive the risk of granting credit as 

'worthwhile' continually occurred throughout the research. Subsequently, a utility model 

was determined which took into account both creditor and debtor financial 

characteristics, to evaluate the utility achieved by a supplier from their business 

interaction with a contractor (potential debtor). 

A UK nation-wide survey of suppliers' credit control and debt collection departments' 

practices was conducted. This emphasised the importance of materials suppliers to the 

construction industry. Four multivariate discriminant analysis (MDA) models were 

constructed based on the data resulting from the survey. The MDA models identified 

which practices of a supplier's credit control department had most influence upon: i) the 

utility achieved from furnishing a contractor with credit; and ii) from (i) discovered 

variables needing consideration in the conceptual creditworthiness model. The MDA 

models were validated by an independent hold-out sample of suppliers' characteristics. 

The need for better creditworthiness evaluation procedures is emphasised throughout the 

thesis. 
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Chapter I 

CHAPTER1 

INTRODUCTION 

1.1 BACKGROUND TO THE RESEARCH 

Introduction 

The UK construction industry accounts for approximately ten per cent of UK Gross 

Domestic Product (GDP) when peripheral inputs such as materials manufacture and 

supply are considered (Annual Abstract of Statistics, 1998). As there are very few 

barriers of entry into the industry, the sector's reputation has become synonymous 

with producing projects in excess of original budget, in poor time and not necessarily 

to desired specification (Emmerson, 1962; Banwell, 1964; Latham, 1994; Egan, 

1998). Since all construction projects incorporate the use of the four m's (men II 

money, machinery and materials), so it is evident that business interaction with any 

organisation associated with the industry, incorporates an element of financial risk. 

This thesis specifically considers the risk that construction materials suppliers expose 

themselves to, when they furnish construction contractors with credit. Materials 

suppliers are defined as those organisations that supply the industry with construction 

materials specifically used in the physical construction of structures. Expose 

themselves they do: in that over seventy per cent of materials are supplied on credit 

and that materials suppliers exhibit a surprising lack of attention to assessing this 

1 The masculine pronoun is used throughout this thesis as an aphorism only. The role and contribution of women 
to the industo- is acknowledged andpromoted throughout this work. 
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Chapter I Introduction 

credit risk (Chapter 7). Generally, materials and machinery represent fifty to sixty 

per cent of most construction projects' total cost (Construction Industry Institute, 

1987). Because suppliers are not seen by liquidating organisations or accountants as 

preferential or secured creditors, then should a contractor default upon repayment 

(e. g. become insolvent), then the risk that suppliers expose themselves to becomes 

apparent. Because the majority of construction materials are sold by way of credit 

facilities furnished by materials suppliers (Chapter 7), one would expect that 

suppliers utilise 'investigative' methods and procedures that accurately portray if 

such risk exposure is economically worthwhile. On the contrary, this research has 

identified that suppliers' present procedures for evaluating contractors' credit risk 

could be improved upon to say the least (Chapter 3). It is has also been identified that 

'academic' methods by which to evaluate an organisations' probability of insolvency 

are inappropriate for the construction sector (Langford, et al., 1993). 

Current methods for attempting to evaluate the risk associated with granting 

contractors credit are generally ad hoc and bespoke (Chapter 2). Consequently, 

suppliers tend to compensate for this risk exposure by demanding a modal profit 

value of 15 per cent or more on turnover, from the materials they sell (Chapter 7). 

This margin is regardless of the degree of risk that an individual contracting 

organisation might impose on the supplier. Because the materials supply market is 

highly competitive, suppliers have to balance desired profit margins, against credit 

risk; and this in light of the possibility of losing the contractor's trade to another 

supplier (competitor). Hence, it is evident that there is a need for being able to 

accurately quantify the risk associated with granting a contractor credit, against 

which suppliers can make an educated decision whether to grant credit, or not. 

2 



Chapter I 

The principal benefits of such a 'credit risk assessment' model would be: 

i. that suppliers' quantity of bad debt would be reduced; 

Introduction 

ii. resulting from (i) the cost of construction materials would reduce, thereby 

making construction projects less costly, or contractors' turnover more 

profitable; and 

iii. that the less creditworthy, and possibly more dubious (cowboy) contractors, 

would be prevented from acquiring a potential source of working capital. 

It is because of these issues that the research reported in this thesis is beneficial not 

only to suppliers, but to the construction industry as a whole. 

1.2 AIMS AND OBJECTIVES OF THE RESEARCH 

The aim of this research was to: develop a model(s) to evaluate the risk that 

materials suppliers expose themselves to when they furnish contractors with 

credit. Conversely, a tool that was able to quantify such risk could also benefit 

contractors, by limiting their commitment levels. 

In achieving the research aim, the following objectives were also satisfied: 

i. to review previous studies of organisational creditworthiness evaluation and 

debt collection procedures; 

ii. to review the current state of knowledge regarding suppliers' credit control and 

debt collection procedures; 

3 



Chapter I Introduction 

iii. to identify definitively if there is a real need for research into contractor 

creditworthiness evaluation; 

iv. to offer an approach to the task of evaluating contractors' creditworthiness; 

V. to investigate statistical associations, trends and central tendency within 

suppliers' present credit control and debt collection practices; 

vi. to identify which variables impose (both positively and negatively) upon the 

utility achieved by suppliers when they famish credit; and 

vii. to disseminate the findings of this research programme to as wide an audience 

as possible by submitting, and having papers refereed by other experts with a 

view to being published in leading academic journals and practitioners' 

publications. 

1.3 RESEARCH METHODOLOGY 

A comprehensive literature review was first undertaken, to induct the research. From 

this review, three main points were soon identified: 

i. that very little previous research had been carried out in the domain of 

evaluating a potential construction debtor; 

ii. that present methods for evaluating an organisation's creditworthiness tend to 

be ad hoc, bespoke and reactive; and 

iii. that previous research in this general 'domain' had concentrated on predicting 

whether a contracting organisation would become insolvent in the near future, 

rather than how much risk that a contractor may impose upon any organisation 

furnishing them financial credit. 
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Because of points (i) to (iii), much of the early research work had to start at an 

elemental level; that is, basic concepts were applied to the problem in hand. A 

national survey of UK suppliers' credit control and debt collection procedures was 

then undertaken to reinforce (or otherwise) the findings of the literature review and 

to identify which methods suppliers presently used for evaluating potential debtors' 

creditworthiness and the perceived extent of their effectiveness. 

Based on the findings of the research up to this point (i. e. early literature review and 

UK national survey), it became evident that a model was needed able to consider the 

supplier / contractor relationship in more detail than did present methods. Derivation 

of the model was based on systems theory of gestalt and holism. Gestalt being 

defined as the structure being perceived as a whole and not merely as the sum of the 

parts; whilst holism is the whole being greater than the sum of the parts (Kast and 

Rosenzweig, 1985). Having identified five key 'generic' variables for inclusion in 

the model (these being [1] contractor's financial characteristics; [2] external 

economic climate and associated bankruptcy levels; [3] contractor's managerial 

decision making influences and business morals; [4] the debt collection efficiency of 

the supplier and amount of credit allowed; and [5] the error correction term for the 

model), research was subsequently conducted into each of these aspects. 

When investigating these variables it became evident that the research was 

generating more questions than it was answering, and that the notion of developing a 

6single' or definitive creditworthiness evaluation model in the time span of one PhD 

programme was implausible. Whilst this statement may seem very 'negative' at face- 

value, it serves to justify the need for this research. Such was the lack of previous 
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work in this specific field. For instance, current credit limit methodologies did not 

consi er the lending institute's financial characteristics, and therefore implied that a 

contractor afforded credit imposed an equal degree of risk onto a crediting 

organisation, regardless of the size of supplier's financial turnover or profit levels. 

Present methods of creditworthiness evaluation also failed to explicitly consider the 

potential debtor's business morals regarding repayment of goods on credit. However, 

the research continued on the basis that it was evident that the industry would benefit 

from any findings regarding the problem of evaluating potential debtors' 

creditworthiness. 

Reviews of the research findings were periodically and regularly compiled. The 

purpose of these reviews was to ensure that the work was not 'widening' into too 

greater an area and, so that strategic decisions could be made regarding the future 

direction of the research. These interim reviews formed the basis of 11 papers that 

were produced, not least, for the purposes of dissemination (refer to point viii; 

research objectives). 

At 12 months into the planned three-year programme, a decision was made to 

concentrate upon evaluating present methods and practices of credit control and debt 

collection - that impact upon suppliers' utility. This decision was made as feedback 

from the academic paper reviewing process occurred, and a conference presentation 

had indicated to the author a particular interest in this specific aspect of the research. 

Essentially, the work had produced a model, which for the first time could predict 

(quantify) the risk to an individual supplier resulting from furnishing a contractor 

with credit; this was a break through as no other model had ever achieved this 
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previously. By using multivariate discriminant analysis a number of algorithmic 

models were subsequently constructed to better understand the characteristics of 

suppliers' - identified as being important influences in the utility experienced by 

them - when furnishing credit. 

1.4 RESEARCH ACHIEVEMENTS 

During the period of this research, an interim summary of the research findings was 

disseminated to suppliers who participated in the survey (A copy of this summary 

report is provided in Appendix 6.4). Two articles were submitted and accepted for 

publication in practitioner journals; one conference paper was presented; 10 research 

papers were produced; and the author became a referee for the European Journal of 

Purchasing and Supply Management and Logistics Information Management. The 

titles of these papers (along with a brief description of each) is as follows: 

i. A conceptual risk assessment model for evaluating contractors' 

creditworthiness (reviews and critically appraises present methods for 

evaluating a potential debtor; a conceptual, more accurate, model for such a 

task is defined based on the holistic nature of the supplier: contractor 

relationship). 

ii. Construction company insolvency levels: macroeconomic influences (considers 

which variables can indicate to suppliers future possible trends in contractor 

insolvency levels). 

iii. Financial business relationships: a conceptual model for evaluating 

contractors creditworthiness (details managerial decision-making, 

organisational structures, the individual and their perception of risk, the 
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economic buoyancy of the environment and the supplier-: -contractor 

relationship which influence repayment of debt). 

iv. Contractor financial credit limits; their derivation and implications for 

materials suppliers (reviews and critically appraises present methods for 

defining credit limits and presents a model for identifying the factors which 

impact upon the utility gain [or loss] by suppliers who furnish credit facilities). 

V. Suppliers' debt collection and contractor creditworthiness evaluation (a 

national survey of suppliers' credit control and debt collection procedures are 

presented, it highlights that the accuracy and effectiveness of present 

creditworthiness evaluation and debt collection procedures could be improved 

upon). 

vi. Forecasting materials suppliers' financial turnover (investigates one of the 

variables identified in (iv) above. A multivariate discriminant model is 

constructed to classify suppliers' financial turnover). 

vii. Risk analysis of construction contractors' trade: predicting materials 

suppliers' target profit margins (a multivariate discriminant model is 

constructed to define the average quantity of profit suppliers seek from 

granting a contractor credit). 

viii. Influences on construction materials suppliers' financial turnover (a 

multivariate discriminant model identifies which variables impact upon 

supplier financial turnover growth, contraction or sterility). 

IX. Materials su liers: the builders' banker (highlights the importance of 

suppliers in the industry and revokes that research associated with granting a 

contractor credit is sufficiently accurate). 
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X. Predicting materials suppliers' bad debt (a multivariate discriminant model 

identifies key characteristics associated with the degree of bad debt suppliers' 

incur). 

Complete bibliographical details of these works are provided in the reference section 

of this thesis. 

1.5 ORGANISATION OF THIS THESIS 

1.5.1 Chapter 2: Literature review 

Here, the reader is introduced to the general and conceptual issues of the research 

subject. A comprehensive literature review of present methods for evaluating the 

creditworthiness of potential debtors is presented. These methods are then critically 

appraised as to their accuracy and ability to be used within the context of the 
.r 

construction industry (i. e. informational demands) and more particularly, the specific 

research problem. The key findings in this chapter are: 

0 that previous research had concentrated to a greater extent on prediction of 

company insolvency rather than creditworthiness; 

0 that previous research into contractors' creditworthiness had not received a 

great deal of attention or been implemented in depth; and 

0 that the methods used by the construction industry for evaluating credit risk 

tend to be contrived, ad hoc and bespoke. 

Essentially, this chapter identifies the need for, and fully justifies the research. 
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1.5.2 Chapter 3: Suppliers' importance and conceptual model development 

This chapter considers the macroeconomic influence that materials suppliers have on 

the UK construction industry. It identifies that suppliers are key players in the 

construction process and that through the credit they furnish contractors, suppliers 

have a potential ability to remove the less scrupulous contractors from gaining an 

additional forin of working capital (i. e. credit). 

A conceptual model for evaluating contractors' creditworthiness, based on best 

practice and caveats associated with present procedures (identified from chapter 2) is 

constructed. The model takes into consideration the holistic nature of the business 

relationship between creditor and potential debtor. Variables detailed in the model 

are: 

i. the contractors' financial characteristics (i. e. resources available to pay debt); 

the external economic climate which will influence contractor insolvency 

levels; 

iii. the contractors' managerial and decision-making influences (business morals) 

regarding payment of debt; 

iv. the efficiency of suppliers' debt collection department; and 

V. an error correction variable. 
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1.5.3 Chapter 4: The credit risk model: generic variable definitions and 

detailed investigation of variables M and E 

Having philosophised with respect to key variables that need to be taken into account 

when evaluating a potential debtor's creditworthiness, this chapter details the 

variables of the conceptual model outlined in Chapter 3. 

The chapter details (in-depth) the decision-making process that influences contractor 

organisations' repayment of debt. A detailed literature review regarding decision- 

making helps to mould a conceptual model that portrays organisational decision- 

making influences (regarding repayment of debt). Following on from this the chapter 

then concentrates upon macroeconomic prediction of insolvency rates in the 

construction industry. It is detailed why it is important to consider the 

macroeconomic environment when evaluating risk imposed by contractors (potential 

debtors) onto crediting organisations (suppliers). A regression model is developed 

and presented for predicting future contractor insolvency levels. The business 

economy is an important aspect to consider in any creditworthiness evaluation 

model, because if the economy is suffering adverse conditions (large numbers of 

company insolvencies), then it follows that crediting organisations (suppliers) have 

less chance of a debtor honouring their debt, than if the converse economic 

environment prevails. 

A review of the work and findings in this research programme is then detailed. The 

review identifies that a strategic decision was required regarding where future 

research in this PhD should concentrate. Because the research conducted to this point 

had uncovered numerous possible research avenues that could be followed, a 
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decision was made to concentrate upon the utility experienced by suppliers' when 

they furnish a contractor with credit. The review (and section 1.3) details why this 

decision was taken. 

1.5.4 Chapter 5: Influences on suppliers' utility when furnishing contractors 

with credit 

This chapter investigates variables impacting upon suppliers' perceived utility gain 

(or loss) when furnishing credit. A review of present credit limit models is included 

and critically appraised. The chapter presents a utility evaluation model. The model 

identifies that utility is related to supplier financial turnover; targeted profit margin; 

probability of bad debt; and quantity of credit furnished a given contractor. 

1.5.5 Chapter 6: Survey construction 

Details are given of how and why the survey of UK suppliers' credit control and debt 

collection procedures was designed and conducted. The survey was necessary to 

(inter-alia) identify the reliability (or otherwise) of suppliers' methods of calculating 

contractors' creditworthiness; that may not have been identified from the literature 

review. Methods of credit control and debt collection preferred (and why) by 

practitioners are also investigated. 

1.5.6 Chapter 7: Survey results analysis 

Descriptive inferential statistics are given based on the survey response data 

obtained. Results support previous findings regarding the accuracy of present 

creditworthiness evaluation procedures. Indeed, suppliers themselves are found to 
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hold a consensus opinion that present creditworthiness evaluation procedures have a 

degree of accuracy no greater than 'poor' or 'average'. 

1.5.7 Chapter 8: Modelling suppliers' characteristics: financial turnover; 

turnover movement; profit; and bad debt 

From the utility model presented in Chapter 5, greater consideration is given as to 

why supplier turnover is important in terms of granting credit facilities. A 

multivariate discriminant (classification) model is presented to identify key 

characteristics of suppliers' credit control and debt collection procedures that impact 

upon suppliers' financial turnover. The model is able to predict those suppliers with 

'large' financial turnover from those who have 'smaller' financial turnovers. 

The second section of the chapter describes a multivariate discriminant model to 

forecast supplier financial turnover movement (e. g. growth or contraction). The third 

section details a multivariate discriminant model designed to forecast the quantity of 

bad debt that suppliers' incurred in financial year 1997-8. This time period was 

specifically used because it was the most recent complete financial year that survey 

(respondent) suppliers could provide financial figures for, and, that they could 

accurately detail with respect to their credit control and debt collection procedures 

used. Finally, a multivariate discriminant model is described, able to forecast the 

average quantity of profit that suppliers' desire from each credit account they furnish. 
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1.5.8 Chapter 9: Conclusions, recommendations and future research 

The thesis is concluded by highlighting the salient issues and findings uncovered by 

the research. Conclusions are drawn and recommendations for future research are 

given. 

Essentially, the chapters in this thesis evolve chronologically from the findings of the 

preceding chapter(s). Hence, the evolvement of the research programme is accurately 

charted and can be logically followed through to conclusion. The organisation of the 

thesis is diagrammatically shown in the flow diagram (Figure 1.1). 

14 



Chapter I 

Figure 1.1 
Flow diagram - organisation of thesis 
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Introduction, aims and objectives of 
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Chapter 6: 
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Modelling of suppliers' bad debt; 

turnover; profit; and growth 

Chapter 9: 
Conclusions and reconunendations for 

future research 

Introduction 
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CHAPTER 2 

LITERATURE RIEVIEW 

2.1 INTRODUCTION 

Literature review 

This chapter outlines the research subject and presents general and conceptual issues 

associated with the thesis. A critical review of present methods for analysing risk 

associated with furnishing credit to construction contractors is detailed. The review 

highlights flaws in present evaluation procedures and the need for a totally new 

avenue of research into this subject domain. 

The chapter is structured both as a forum for reporting previous research and as a 

critical review for focusing the aims and objectives for this research project. Both 

reporting and reviewing procedures are included in this chapter as they complement 

and allow a general and wide knowledge domain to be built. That is, because many 

of the following chapters build concepts and models based on previous research, 

detailed knowledge of previous work is essential. 

Discussion concerning the construction industry culture, contractor pre-qualification, 

contractor failure prediction, cash flow, materials management, decision making, risk 

analysis and contractor financial characteristics is included to provide a broad base 

upon which to base future research resources. The nexus of this chapter is that, at 

present, there is a degree of inaccuracy in the methods presently used for 
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investigating U-K construction contractors' creditworthiness. It is found that current 

methods of analysis fail to consider a plethora of factors which contribute towards 

classifying the risk suppliers expose themselves to when they grant contractors credit 

facilities. 

Due to the nature of the literature reviewed, some of the work could be categorised 

under two, or more, of the sub headings used in this chapter. Though this does not 

occur on a regular basis, it is advised that the whole of the literature review be read 

in order to achieve maximum understanding from its contents. 

2.2 BACKGROUND 

The UK construction industry accounts for a significant proportion of UK Gross 

Domestic Product (Central Statistics Office, 1998). This high volume of trade 

inevitably carries with it varying degrees of risk to all participants. A significant 

proportion of this trade is based on credit (Chapter 7), so there is a need for accurate 

methods of assessing risk for those companies (particularly suppliers) considering 

business interaction with any other construction organisation. Surprisingly, in terms 

of suppliers being able to assess potential debtors, this is not the case. Academic 

research in this subject domain is also scarce. This is the underlying motive for this 

thesis and the research included within it not only offers benefits for suppliers but 

also for the construction industry as a whole (Chapter 3). A literature review is now 

presented to verse the reader with the current status of the topic, to provide a 

foundation for 'thinking' on the subject and to assist and guide future research (cf 

Holt, 1998 p. 54). 
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'There is probably no more neglected area offinancial management in 

the UK than credit control and management' (Kirkman, 1974 p. 1) 

This was one of the opening statements made regarding the findings of The British 

Institute of Management's survey concerning credit control and debt collection 

(Kirkman, 1974). Research to date suggests that certain methods of analysing 

construction contractors' creditworthiness remains insufficiently detailed and lacks 

accuracy (Langford, et al., 1993). With such a large component of the country's 

economic prosperity in its hands, it is reasonable to assume that economic conditions 

impacting upon construction have been well investigated. Surprisingly, this is not the 

case. Ofori (1994) stated that: 

i construction economics, as afield ofstudy is still afledgling' 

Rutter (1993) shares this opinion and suggested that there is: 

9 something unsatisfactory about economics when applied to the 

construction industry' 

Hillebrandt's (1974, p. 8) work also supported this contention: 

'The construction industry has characteristics which, separately, are 

shared by other industries, but in combination appear in construction 

alone, making it worthy of separate treatment. These characteristics fall 

into four main groups: the physical nature of the product; the structure 
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of the industry together with the organisation of the construction 

process; the determinants of demand; and the methods of price 

determination' 

The field of financial evaluation and creditworthiness is therefore worthy of ongoing 

investigation. 

Ng, et al. (1999) carried out research into the tenns of credit used in various industry 

sectors. They substantiated the need for their research by identifying that in the 

1990's the book value of vendor financing accounted for approximately $1.5 trillion 

of all assets of U. S. corporations. Ng, et al. reviewed several studies of trade credit 

and subsequently opted for concentrating their resources upon investigating 

discounts offered for prompt payment of a debt. To investigate this aspect, a survey 

was conducted on a broad cross section of industries to identify payment and credit 

tenns utilised. A key result of the survey was that an organisation that fumishes 

credit, exposes itself to considerable risk. Reputation-based approaches (i. e. duration 

of relationship) were identified as being far from ideal for quantifying credit risk, but 

prevalent. 

When concentrating upon discounts offered for prompt payment, Ng, et al. identified 

that organisations (debtors) that failed to take advantage of such benefits incurred 

financial penalties. Ultimately, Ng, et al. suggested that this inability to make a 

repayment (to take advantage of a discount) insinuated that the lenders' financial 

position was questionable (i. e. suggests potential failure). Ng, et al. identified that a 
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minority of respondents (31.8 per cent) indicated they do not pen-nit customers to 

take unearned discounts. 

Buyers and sellers who transacted infrequently were found to be less likely to be well 

known to each other and their business relationships were likely to be sporadic or 

seasonal. Though Ng, et al. stated: 

'Personal relationships between salespeople and their accounts have a 

lot of influence on sales of our product line' 

Ng, et al. 's research identified that evaluating how a potential debtor acts when 

furnished credit is important. The method of allowing credit and then monitoring 

repayment intervals has large risks associated with its technique. Their research, 

though being helpful in identifying how to monitor an organisation who already has 

credit, failed to stipulate a method for defining whether to grant credit, or not. 

2.3 LITERATURE REVIEW 

2.3.1 The UK construction industry culture 

The construction industry culture is one of conflict and masculinity (Langford, et al., 

1995 p. 180). Since suppliers and contractors operate in this enviromnent it is 

necessary to consider factors influencing their business relationships. 

Winch (1998) investigated the growth of self-employment in the British construction 

industry over the last thirty years. It was identified that proportions of the workforce 

were increasingly moving towards self-employed status. Further, to some extent, 
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those operatives located in London and the Southeast favoured self-employment 

more than their counterparts in other UK geographical regions (ibid. p. 533-4). The 

reduced power of Unions in the industry has meant that wages are much easier 

negotiated and entrepreneurial endeavour encouraged. Since the self-employed rely 

on f output' to earn their wages, they tend to be more productive than those operatives 

who are directly employed (ibid. p. 536). Winch (ibid. p. 537) asserted that the quality 

of workmanship tends to be high for the self-employed, as failure to produce quality 

work results in imminent dismissal. However, the caveat with using self-employed 

operatives are that they can adopt a 'take the money and run' attitude and, that they 

very often need close supervision. 

Winch's research highlighted the changing employment characteristics of the sector. 

Consideration of the degree of credit risk a self-employed operative imposes onto 

suppliers was not discussed in the paper. The observation that the self-employed are 

more productive than direct employed labour gives a possible indication that the self- 

employed should have better cash flow than organisations directly employing their 

workforce (ceteris paribus). Thus, implication and investigation of whether the self- 

employed have sufficient management morals to honour debts by an agreed date 

requires research. 

Shirazi, et al. (1996) investigated organisational structures in the construction 

industry. It was shown that the greater the complexity of the environment, the greater 

the decentralisation of authority. Subsequently, due to construction's dynamic 

environment, organisational structures had to be adjusted to optimise resource use 

(ibid. p- 199). 
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Shirazi, et al. (ibid. ) identified a number of factors influencing organisational 

structures. It was proposed that it is necessary to consider both internal and external 

environmental conditions and adapt the organisation structure to meet the individual 

demands of construction projects requirements. The main conclusions were that 

organisation structures are highly dynamic and have to fluctuate to 'balance' with 

what the environment is 'asking'. As construction projects are generally short term 

and use multi skilled personnel, it was found that little bureaucracy was needed for 

organisations to work together effectively. Shirazi, et al. 's work purports that the 

environment has an influence on business relationships. Research is therefore 

required to identify what characteristics the enviromnent has on contractor / supplier 

relationships. This investigation would not only need to consider the economic 

environment but also the personal attitude that individuals and their organisations 

have towards their materials suppliers and vice versa. 

It is evident that the culture of an industry is important to consider when interacting 

with any of its participants or organisations. As contractors have to purchase 

materials to construct projects, the relationship between contractor and supplier and 

the cultural critique needs consideration. For instance, as the construction industry is 

associated with a hostile culture, could a close and mutually respectful relationship 

between contractor and supplier lead to reduced credit risk for the supplier and lower 

materials prices for the contractor? Only future research could answer this question. 
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2.3.2 Contractor pre-qualification 

Literature review 

This section of the literature review concentrates on contractor pre-qualification. 

Essentially, pre-qualification is a process that contractors should go through to be 

judged whether they have the ability to undertake a project and complete it to the 

client's satisfaction. 

Holt, et al. (1994; 1995) considered how clients could pre-qualify contractors. Their 

methodology employed 31 factors, four of which related to the financial 

characteristics of the contractor. Bank reference and turnover history of the 

contractor were cited as the most important factors in terms of financial performance. 

Credit registers were also identified as being important. 

Of the 31 factors described in their model, it is evident that the decision of which 

contractor to appoint is a complex interaction of factors. Inevitably, by considering 

factors over and above lowest tender price, clients and building users will benefit. In 

turn, this would result in a more harmonious working culture for the contractor 

appointed. 

Holt, et al. (1994; 1995) incorporated Abidali's (1990) research into a model for 

evaluating prequalification criteria for contractor selection. It was stated that 

financial considerations are: 

i arguably the most important factors of all those considered' (Holt, et 

al., 1995 p. 109) 
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Once again assertions that 'bad' financial ratios are inimically linked with being 

selected to tender for a project and subsequent organisational. survival is emphasised. 

However, no consideration for analysing the risk that contractors impose on 

organisations who fumish them with credit was examined. 

Chinyio, et al. (1998) presented a methodology for selecting contractors. Their 

research identified that the varying needs of clients demanded different 

characteristics from the contractors they could potentially employ. It was found that 

client categorisation of. public, private or developer was too naYve, subsequently 

Chinyio, et al. developed a five level client needs-based classification. The purpose 

of this was to accurately consider clients' particular preferences regarding project 

flexibility; function; time; maintenance; safety; economy and quality. No other 

contractor pre-qualification model had considered the characteristics of the client 

before in this detail. When relating this to contractor creditworthiness evaluation, it is 

possible to question whether the multitude of characteristics that suppliers and 

contractors exhibit are compatible when they interact? 

Jennnings and Holt (1998) recognised that there had been extensive research into 

contractor pre-qualification. They subsequently investigated whether there was any 

association between clients' desires and those perceived by contractors as being 

important in pre-qualification. Their survey results identified that over one fifth of 

the sample of large (financial turnover) contractors never had to re-qualify to remain 

on a clients' standing list and that only 2.80 per cent of contractors were reassessed 

more than once a year. Over three-quarters of their survey respondents stated that 

contractors and clients alike would benefit from multi criteria selection of 
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contractors. When considering financial aspects of a contractor and the client / 

contractor pnor business relationship, contractors ranked this as fourth equal from a 

list of 15 variables. Evidently, for this thesis it is questionable if the characteristics 

and practices highlighted in Jennings and Holt's research are in some way correlated 

to the supplier / contractor relationship and suppliers' practices regarding 

reassessment of contractors' creditworthiness? 

Hatush and Skitmore (1997a; 1997b) presented another criteria for contractor 

selection. It was detailed that the most common criteria during pre-qualification 

related to contractor financial soundness, stability and information, technical ability, 

management ability and the contractor's health and safety record. Financial 

information was defined as ratio analysis, examination of bank references, credit 

references and turnover history. Financial stability was evaluated by considering 

credit ratings, bank arrangements, bonding capacity and financial statements. The 

purpose of financial criteria measurements was to identify any potential future 

problems that may occur due to contractor capital flow and investment. Again the 

research concentrated on the risk clients were exposed to when procuring 

construction works. Again, the risk materials suppliers expose themselves to was not 

dealt with. 

Russell, et al's (1992a) methodology for contractor pre-qualification identified that 

clients tended to protect themselves from contractor default by demanding that 

contractors take out bonds (ibid. p- 118). Regarding clients pre-qualifying contractors, 

Russell et al's survey showed similar results to those obtained in Jennings and Holt's 

(1998) work. Another similarity was observed with Chinyio, et al's (1998) research; 
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Russell et al. stated that different types of clients (public or private) viewed 

contractor pre-qualification decision factors differently, whilst construction managers 

and private owners had similar views regarding pre-qualification (ibid. p. 128-9). 

From this research it is possible to state that there is some fom-1 of consensus opinion 

regarding 'different' clients' attitudes towards pre-qualifying contractors and that 

different types of relationship demand that various factors be considered to assist in 

achieving the optimal outcome. 

Ng and Smith (1998) described the construction of a pre-qualification system for 

evaluating contractors. Again, financial aspects were one of five modules considered 

important for evaluation purposes. 

Having reviewed some of the previous research into contractor pre-qualification it is 

evident that this subject domain has received considerable attention. Much of the 

work identifies that contractor financial stability and liquidity are important factors; 

influencing the client decision whether to ask a contractor to tender. It is also evident 

that the client / contractor relationship is not a simple agenda relying totally upon the 

lowest tender price. Instead, a plethora of factors need consideration. Undoubtedly, 

this review highlights that for accurate contractor creditworthiness evaluation 

purposes, evaluating contractor financial data in isolation will ignore 'other' aspects 

of the contractor's characteristics that are highly important. For instance, it is also 

necessary to consider suppliers' characteristics to see if they are amenable with those 

of the contractor who desires credit. 
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2.3.3 Contractor failure prediction 

As highlighted in the previous section, the ability to predict whether a contractor will 

6 survive' (for a certain time period) is of paramount importance for clients, sureties 

and creditors (suppliers) alike. A review of recent research in the subject field of 

contractor failure prediction is now detailed. 

Russell and Zhai (1996) examined the stochastic dynamics of failed (i. e. became 

insolvent) and non-failed (i. e. continued trading) contractors. By analysing trends 

and volatility of economic and financial variables, they discovered significant 

differences between these two groups. They observed the incremental and percentage 

change of contractors' net worth, gross profit and net working capital. For non-failed 

contractors these variables remained in a nonnative state; whilst, up to two years 

prior to failure, failed companies' results became skewed. 

Their work observed the incremental and percentage change of each contractors' net 

worth, gross profit and net working capital. Using these financial variables it was 

observed that these variables remained in a normative state for non-failed 

contractors'; whilst failed companies results for these measures were skewed up to 

two years prior to a company's failure. Surprisingly, for net-worth, percentage 

change in gross profit, and net-working capital, two years prior to company failure 

results were negatively skewed; whilst one year before failure they became positively 

skewed. 

Within the limits detailed by Russell and Zhai (1996, p. 191) of their model was the 

need to incorporate some form of forecasting to predict the value of new construction 
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work in the future. Additionally, they called for the need to incorporate seasonal 

effects, the quality of cost monitoring (presumably by both the contractor and the 

client), and the geographical and industrial characteristics of the contractor in any 

future model created. Evidently, if Russell and Zhai can foresee caveats with 

practical use of a model to predict failure of a contractor then these implications also 

need consideration when constructing a contractor creditworthiness evaluation 

model. 

Abidali (1990) utilised ratio analysis as an indicator of construction company 

solvency. It was found that when three ratios simultaneously exceeded predetermined 

figures then the organisation had a greater probability of 'failing' than one whose 

ratios remained above the stated critical levels. The three ratios used were: (i) net 

assets / current liabilities; (ii) current ratio (defined as current assets / current 

liabilities); and (iii) pre-tax profits / interest. 

Mason and Harris (1979) developed a model for predicting construction contractor 

failure. Once again, the model identified if a contractor was likely to survive to 

complete the contract they were tendering for. Their model worked along similar 

lines to that of Altman's (1968), Bathory's (1987) and Taffler's (1995) models (these 

three models are discussed later). Mason and Harris's model used multivariate 

discriminant analysis to identify key financial ratios associated with contractor 

failure. 

Abidall and Harris (1995) presented a methodology for predicting company failure in 

the construction industry. They employed multivariate discriminant analysis and 
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constructed aZ score model to predict future failure. Variables used in this model 

were all based on financial ratios. Realising that consideration of financial data in 

isolation ignores contractors' managerial skills and attitudes, a further model was 

developed (ibid. p. 192). This took into consideration managerial characteristics. It 

was stated that both financial and management aspects could be used to predict 

insolvency. The research highlighted that effective contractor management can help a 

company out of trouble if it deals with the situation correctly (ibid. p. 189). 

Abidali and Harris did however highlight that caution is required when drawing 

conclusions about firms in different economic settings than that occurring when they 

carried out their survey - their survey was undertaken when two percent reduction in 

UK economic growth was occurring (ibid. p. 190). Hence, this research suggests that 

any creditworthiness evaluation procedure should take into account the prosperity of 

the economic environment, contractor financial characteristics and their management 

skills. 

Kale and Arditi (1999) investigated whether there was any link between the age of a 

contractor organisation and their probability of failure. By analysing a group of US 

contractors over two ten year periods (1973-83 and 1984-94) it was found that when 

a business starts trading there is little risk of failure, but as time passes the 

probability of failure increases to a peak risk at 3-4 years old (after initiation). Both 

periods under investigation showed similar company failure characteristics. 

Kale and Arditi suggested that at the start up of a business, the organisation is very 

sensitive and are 'feeling their way and learning'. As organisations 'learn' they 
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(hopefully) stop making mistakes and therefore incur fewer costs. If the learning 

process is not sufficiently speedy then errors keep escalating until failure occurs. 

Hence, management skill and acumen is a factor that has to be considered in 

organisation failure and any related characteristics imported into a creditworthiness 

evaluation model. 

Severson, et al. (1993) reviewed contractors' accounts to see if there was a similar 

trend between those contractors who made a surety pay out and those who did not. A 

more recent publication by Severson, et al. (1994) revealed the same investigation. 

Severson, et al. (1994) aimed to improve accuracy with which contractors were 

evaluated in terms of whether they would utilise the sureties contained in a contract 

bond. It was claimed that ratio analysis is: 

'subjective and largely dependent on the accumulated experience of the 

underwriter. Additionally, the interrelationships between these ratios are 

not thoroughly understood nor have they been quantitatively 

documented' (ibid. p. 405) 

Severson, et al. (ibid. p. 406) analysed financial statements of 87 contractors and used 

trend analysis and hypothesis testing to identify statistically significant differences 

between claim and non-claim contractors. A claim contractor was defined as one that 

defaulted on a bond many times, requiring the surety to pay a loss (ibid. p. 405); 

whilst a non-claim contractor was defined as one that did not default on a surety 

bond. Using a logit function and regression techniques, Severson, et al. (ibid. p. 408) 

suggested that it is possible to differentiate between claim and non-claim contractors 
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using six different financial variables: i. cost monitoring; ii. underbilling; iii. total 

current liabilities; iv. retained earnings; v. net income before taxes; and vi. sales 

(ibid. p. 410). 

Severson, et al. (ibid. p. 417) adds to the limitations of the model by detailing the 

financial ranges that the contractors accounts had to be within to construct the model 

($500,000 to $26,000,000 for total assets; $80,000 to $8,300,000 million for net 

worth; and $1,000,000 to $52,000,000 for sales). Also, Severson, et al. (ibid. p. 417) 

adds that there are factors beyond the contractor's control which need to be 

consi ere . such as: 

4working with owners or designers who are uncooperative, the event of 

war, or changes in regulations related to construction' 

Whilst some of these limitations are 'acceptable', others remain difficult to accept for 

the UK construction industry. For instance, Langford, et al. (1995, p. 5 1) stated that: 

'the trend in employment is increasingly towards small organisations' 

Therefore, it is questionable if Severson, et al. 's model can be used for the LJK 

construction industry if the lower total assets range, based on a exchange rate of 1.62 

dollars to the pound (Sunday Times, 1997), is E308,642; the net worth E49,383 and 

f 617,284 for sales. 
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Evidently, financial trends do portray good predictive signals of potential contractor 

failure. However, as the economy is highly cyclical in booms and slumps, it is 

questionable if defining a static limit is accurate and plausible in times of economic 

volatility. Further, since contractors' accounts are (under normal circumstances) only 

available after the financial year has ended, it is debatable if (this) out of date data is 

sufficiently worthwhile for analysing (by suppliers) who furnish contractors with 

credit on a day-to-day basis. If Severson, et al's work is used in a simple scenario it 

implies that if a supplier observes certain trends occurring in a contractor's financial 

data, the contractor should be prevented from having credit. The result of this has 

two possible outcomes. First, the supplier might be accelerating the date by which 

the contractor defaults, and second, if the contractor is able to regain good positive 

cash-flows and the supplier has stopped credit, then the supplier not only loses out on 

the materials sales during the contractor's 'down' period, but also their business 

relationship may be adversely affected. 

Though the research reviewed does not give a definitive answer to the question of 

whether a contractor will default or not upon repayment; it does highlight that 

financial data should be considered in any creditworthiness evaluation model. 

However, since published accounts are always out of date, it is questionable if 

significant assertions can be made regarding a contractor's creditworthiness from 

such documents. Essentially, this section of the review reinforces the difference 

between evaluation of contractor survival and contractor creditworthiness evaluation. 
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2.3.4 Contractor cash flow 

Literature review 

Since the preceding section of the literature review identified that lack of sufficient 

cash flow is linked with potential failure of a contractor, this section of the review 

considers contractors' cash flow in more detail. 

Abdullah and Tyler (1989) identified that cost control systems being utilised by 

construction companies were accountancy based, giving little consideration to the 

actual implications for work being carried out on site. This approach subsequently 

led to cash flow problems. Kaka and Price (1993) investigated cash flow forecasting 

and control systems for individual construction projects and compared actual cash 

flow with predicted S curve forecasting principles. They identified that the literature 

concerning cash flow forecasting was inaccurate and in need of re-evaluation (ibid. 

p. 273). Kaka and Price (1991) reviewed present cash flow models and questioned 

their reliability. It was stated that construction has a large number of bankruptcies. In 

the main, the final causes of bankruptcies are poor cash flow and failure to convince 

creditors and lenders that the situation is only temporary. 

It was found that cash flow curves tended to fluctuate greatly and appear to be a poor 

basis upon which to prepare capital expenditure and income forecasts. In light of this 

finding, Kaka and Price developed a spreadsheet for cash flow prediction. in similar 

research, Kenley and Wilson (1989) identified that present cash flow models were 

inaccurate and subsequently developed a model based on the logit transformation of 

project net cash flow. They stated that the proposed model was useful for the post 

hoc evaluation of projects' net cash flows. Other research by Skitmore (1992) Tah, et 

al. (1994) and Kaka (1994) identified the complex nature of predicting project cash 
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flow. Throughout the literature on cash flow prediction the consensus is that a 

multitude of factors need consideration and these factors encompass a wide spectrum 

of spheres (e. g. from contractor management skill to prediction of productivity on 

site). The nexus of these works was that accurate cash flow prediction and control are 

essential to the survival of a construction contractor. In turn, contractor cash flow 

problems are likely to manifest themselves in the form of late, or non-payment for 

goods supplied on credit (Haverstock, Date unknown). 

Uff (1991) verifies the importance of cash flow in the construction industry by 

stating: 

'cash flow has been referred to by the courts as the life-blood of the industry' 

Latham (1994) also highlighted cash flow as a key problem in the construction 

sector, recommending that trust funds be set up to ensure security of payment to all 

parties to a building contract (ibid. section 10.18). 

Brett (199 1) discussed cash flow as being a factor that was too often forgotten. It was 

stated: 

'at a time of trouble in the property market, cash flow becomes far more 

important than profits' 

Brett (1991 a) further contended that 'profit' is: 
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'merely an accounting concept' 

Literature review 

This statement is supported using an example of a company's accounts. The accounts 

showing a pre-tax profit of f7m, whilst it could (quite easily) have a net cash out 

flow of minus f2m on its revenue account alone. Clearly, any institution offering 

credit needs to analyse a proposed debtor's accounts with greatest caution. 

Ming, et al. (1996) carried out an historical study from 1910 to 1938 of a building 

firm in Australia. Their investigation aimed to identify which variables had 

significantly influenced the profit level of the firm. A number of regression models 

were constructed. Of these models, two were identified as 'best predictors of profit'. 

These models found that the condition of the economy, the contract price and 

contract cost had significant influence over profit levels. 

Fellows (1996) used Monte Carlo simulation to forecast subjective costs for 

construction projects. It was found that the different perceptions of estimators had an 

influence on tender prices. Since there has to be some form of subjective decision by 

materials suppliers whether to grant a contractor credit, supplier management 

perception should explicitly be considered in creditworthiness evaluation. 

Navon (1995 and 1996) highlighted the importance of cash flow and stated that if a 

cash flow management system could identify good control then lending institutes 

were more likely to lend money than had the converse situation been apparent. 
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Navon presented a computerised cash flow programme that took into account the 

different aspects of expenditure on site and subsequent associated cash flows. The 

programme identified that predicting cash flow was a continuum of complex factors. 

However, once the task had been completed it could be used as a control and 

monitoring device. 

Punwani (1997) undertook a study of the growth-investment-financing 

characteristics of major UK construction groups. The work identified that as the 

economy fluctuated so does financial characteristics of contracting organisations. 

Also, as the economy evolves, so the organisations operating within it adjust to use 

the latest techniques and technologies available. Punwani's research highlighted that 

due to the dynamism of business organisations, different people may be targeting 

different objectives i. e. organisational growth or profit maximisation. Inevitably 

these organisation objectives have an influence on the company's cash flow. 

Tucker and Rahilly (1988) developed another cash flow model. This model was 

based on the working day calendar of a project. It was stated that differences of one 

or two days can have a large influence on cash flow predictions. The caveat with 

their model was that obtaining information with the accuracy that the model 

demanded was problematic. Defining exact dates when activities will be completed 

is practically impossible. This in turn renders inferences from the model relatively 

unstable. 

From this section of the review it is clear that cash flow is imPOrtant to contractors 

and suppliers alike. Failure to achieve sufficient cash flow is directly linked with 
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organisational failure. Hence, crediting organisations that perceive a contractor as 

having poor cash flow control and management should invariably treat them with the 

highest of caution. 

2.3.5 Materials management 

Since cash flow has been identified as an important aspect for contractor survival, it 

follows that variables that impact upon cash flow should be considered. The review 

now concentrates on materials management for this purpose. This section allows the 

reader to gain some knowledge into the role of suppliers in the construction industry. 

Agapiou, et al. (1998a) highlighted the role of logistics in the materials flow control 

process. Failure to have the correct materials available in the correct quantity and 

place, at a predetermined time, results in a loss of productivity on site. When 

materials are delivered wrongly, delays and costs are incurred. It was stated that in 

theory control of materials should be a relatively simple task. However, fluctuating 

demand for construction means that there is a disruptive force imposed on materials 

supply. This can often lead to supply bottlenecks, which make a planned flow of 

materials difficult, if not impossible (ibid. p. 132). 

Agapiou, et al. subsequently presented a materials supply logistic model to ensure 

materials were received and managed in a correct and timely manner. Throughout 

this work the importance of suppliers was highlighted in terms of how they can 

influence projects. However, no consideration was given to how the parties might 

decide if it was worthwhile for suppliers and contractors to interact commercially. 
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Wong and Norman (1997) researched the economic impact of materials planning 

systems for construction projects. It was stated that materials management is worthy 

of consideration due to poor control inducing unnecessary cost. As the cost of 

materials can exceed fifty per cent of projects' costs, their importance is high (ibid. 

p. 39) Wong and Norman presented a material planning system for controlling 

materials flow on construction projects. Though a number of important factors were 

considered in how to procure materials, no consideration was given regarding which 

supplier(s) contractors should use, or how to build up a relationship with supplier(s) 

so that extra leverage could be applied when materials are required, in greater 

quantities or quicker than nonnal. 

Akintoye (1995) highlighted the importance of stock control for contractors. It was 

claimed that if accurate inventory measures were used then contractors could gain 

productivity increases of twelve per cent. Akintoye went on to discuss just-in-time 

(JIT) inventory control and how this principle could be used to assist contractors in 

minimising wastage caused by poor materials management. Though JIT does seem 

an extremely useful tool, Akintoye (ibid. p. 105) highlighted potential problems for 

its use in construction. Essentially, this was described as construction being: 

6 characterised by complex communication and co-ordination 

environments involving a large number of individuals and interacting 

fractions' 

rAlzkl. intoye points out that the use of JIT is not just a materials handling procedure; for 

JIT to be of maximum efficiency it must permeate into the culture of client, 
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contractor and supplier alike. When fully implemented, JIT is able to assist 

purchasing of materials by knitting suppliers and contractors together; it also reduces 

contractors' sourcing procedures; allows a stable enviromnent to be built between 

supplier and contractor; improves materials delivery; and increases supplier 

confidence. The comments made by Akintoye imply that a close working 

relationship is beneficial to supplier and contractor. In such cases both organisations 

would tend to have a 'good' knowledge of the other, and are therefore be able to 

make qualitative judgements regarding the amount of risk the other organisation 

imposes, or may impose onto them. Since this is an important factor influencing a 

potential creditworthiness model's accuracy, it does highlight that purely financially 

based accounting models are ignoring this important characteristic. 

Tavakoli and Kakalia (1993) developed another materials management system. Their 

model aimed not only to be beneficial to on-site employees, but also site 

management and quantity surveyors who submit claims for payment. Once again, the 

benefits of using such a system are clear, but the initial decision of where to source 

materials was ignored as well as any associated criteria relating to the supplier / 

contractor relationship. 

Muya, et al. (1997) investigated construction materials supply logistics. The work 

highlighted that suppliers must be selected to provide the pre-requisite level of 

customer service. By careful selection of a supplier, it was stated that productivity on 

site could be improved. This finding in itself was sufficient to warrant industry 

interest. 
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Muya, et al. presented an analytical hierarchy approach which aimed to consider the 

supplier / contractor relationship and assist in the decision making process of 

selecting a supplier to interact with. The approach took into consideration a number 

of variables, though explicit consideration of suppliers' credit granting philosophy 

was not considered. Basically, the work considered the situation from the contractors 

view point. 

Lowe (1987) researched the construction materials supply market for monopolies 

and oligopolies. The work showed that the construction industry has a large number 

of contractors operating in it, which are generally run on low capital and employ 

little mechanisation. Suppliers, on the other hand, are relatively few in number and 

utilise capital investment modes to benefit from economies of scale and in certain 

circumstances operate monopolies and oligopolies (ibid. p. 57). Lowe went on to 

consider the environment in which construction work is carried out. It was stated that 

due to the unstable environment, demand for construction inherently changes. The 

result of this, it was hypothesised, was that the more creditworthy suppliers could 

gain competitive advantage as they could adapt their working practices faster and 

buy in desired services when the need arises (ibid. p. 62). The criteria for being 

defined as 'creditworthy' were not defined. 

Regarding suppliers who have a captive market (monopoly), Lowe (ibid. p. 66) 

declared that few firms were able to negotiate discounts from them. However, the 

larger construction finns who carry out a considerable amount of construction work 

tend to have more leverage than small firms. This is an important finding for this 

thesis. For the first time a direct link is made between supplier and contractor. This 
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link implies that for a creditworthiness evaluation model it is necessary not only to 

consider contractor attributes but also a supplier's characteristics i. e. can the supplier 

afford the credit the contractor wants and can the supplier afford the risk? 

Akintola and Sommerville (1995) reviewed the time lag between clients placing 

construction orders and work commencing on site. It was identified that when orders 

for public sector work were placed it takes II quarters for it to result in a 

construction output. Private sector orders take eight quarters. These delays inevitably 

have an influence on the demand for construction materials. Not only can these 

findings be used to help suppliers gear themselves for the prevalent future economic 

environmental conditions (e. g. increase or reduce profit levels to remain competitive) 

but to also review the tolerable risk that they can withstand. 

Since suppliers and contractors have to interact to achieve their business objectives, 

their relationship has to be considered. The literature reviewed in this section has 

shown that contractors who fail to manage their materials incur financial penalties in 

terms of increased handling costs and wastage. The common finding amongst the 

reviewed literature is that benefits can be gained by both supplier and contractor if 

they work closely together and have effective communications. The implications of 

this would be that suppliers would be able to have a 'good' knowledge of their 

customers and could make qualitative judgements (decisions) about their 

creditworthiness. 

Since the decision to grant credit is complex, the following section of the review 

considers decision-making. 
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2.3.6 Decision making 

Literature review 

So far the reviewed literature has identified that the personal characteristics and traits 

of people play a major part in their decision-making processes. Therefore, it would 

be beneficial to review the literature on this subject. 

2.3.6.1 Contractor / Supplier relationships 

With increasing demand by clients for employing contractors certified to BS5750 

(now ISO 9000), there has inevitably been pressure exerted by contractors onto their 

suppliers to increase the quality standards of their products and service (Langford, et 

al., 1995 p. 8). Quality in the sense of this chapter incorporates all aspects of 

performance i. e. minimum rejection rates, guaranteed delivery times and technical 

support availability for new products etc. Peters and Watennan (1989 p. 171) use an 

example of Caterpillar Tractor (the construction plant manufacturer) to illustrate this: 

'Caterpillar offers customers forty-eight-hour guaranteed parts delivery 

service anywhere in the world; if it can'tjuýflil thatpromise, the customer 

gets the parts free' (ibid. ). 

The argument throughout this chapter is that the business world is ever changing and 

in need of constant re-evaluation; to ensure maximum efficiency is being achieved at 

all times by its participants (see further Handy, 1991). 

Increased demand for quality means that all parties to a building contract now have 

to be carefully selected, to ensure that client dissatisfaction is minimised and 

42 



Chapter 2 Literature review 

hopefully eliminated at all times. Careful selection of an organisation chosen to 

interact wit and their respective quality control inevitably bring with them the need 

for contractors to work closer with their materials suppliers than used to be the case. 

On numerous times in the past the construction industry has been stymied with being 

unable to supply clients with projects on time, to budget, and to the desired quality 

(Simon, 1942; Emerson, 1962; Banwell, 1964; Latham, 1994). Hence, there is a need 

for removing the risk of utilising materials suppliers that can adversely impact upon 

customer satisfaction. Extending this further, there is also a need by materials 

suppliers to minimise the financial risk they expose themselves to, when they furnish 

credit facilities. Subsequently, there is a need for contractors and suppliers to 

carefully consider their mutual relationships. 

Research by Berggren (1993 p. 7) found that the Australian automobile industry was 

increasingly moving towards single sourcing suppliers, in an attempt to gain greater 

trust between purchaser and supplier. Burt (1989 pp. 127-35) however questions the 

notion of utilising a single supplier for any purpose other than the purchaser being 

n'k able to impose greater pressure upon the supplier to meet their requirements. Hence, 

there is evidence to support the contention that organisations are working closer. This 

greater closeness brings with it pressures for parties to perform better than were they 

less 'familiar'. 

Sako (1992) developed a model for classifying the relationships between customers 

and suppliers. The model basically consisted of two extreme relationships; at one end 

was 'Obligation Contractual Relations' (OCR) and at the other 'Arms Length 
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Relations' (ALR). These relationships reflect the degree of 'trust' between the two 

trading organisations. This research is detailed in greater depth later in Chapter 4. 

2.3.6.2 Relationship development 

Considering economic factors alone, (i. e. excluding psychological traits of a supplier 

wanting to work with a certain contractor, for example, to boost their ego), 

relationship development between suppliers and contractors is aimed at gaining 

competitive advantage. 

The most extreme 'relationship' is when a customer purchases the supplier's 

organisation and integrates it into their own. Conversely, the customer may look for 

the most competitive price from a number of suppliers. This notion reflects the 

'make or buy' decision. Jarillo (1995 p. 52) gives a cautious note when organisations 

are considering internally integrating a supplier in order to gain competitive 

advantage, stating: 

'This reasoning is not only relatively common but also extremely 

erroneous and dangerous' 

Jarillo (ibid. ) confirmed that companies often forget to consider the increased risk 

that are being incurred by producing the item for themselves. If this risk were priced, 

the item would often be as expensive as if purchased externally. Hence, there is 

sometimes no economic gain in this situation. 
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The objectives underlying any long-term business relationship, such as that between 

a customer and supplier, can be surnmarised as: 

i. long-term reliability for service and quality of goods; 

ii. competitive advantage gained through economies of scale via joint 

development of product; 

iii. increased management control and greater organisational effectiveness through 

knowledge of customers' future requirements; 

iv. improved organisational image through being seen as innovative and forward 

looking; and 

V. an increased growth in market share via publicity of closer working 

relationships between the organisations. 

Given these five factors, Peters and Waterman (1989 p. 156) identified that close 

working relationships between customers and suppliers do provide advantages for 

both organisations: 

simple summary of what our research uncovered on the customer 

attribute is this: the excellent companies really are close to their 

customers. That's it. Other companies talk about it; the excellent 

companies do it' 

Inevitably, the development of close working relationships depends largely upon 

certain environmental and organisational factors. Environment and organisationally 

related relationship development factors are now discussed. 
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i. Duration of relationship: the longer a relationship exists between organisations 

the greater the interaction will be. In turn, this results in closer relationships 

being developed and a certain amount of reliance on each other's performance 

being expected. Deming (1986) and Sako (1992) analysed the time duration for 

strategic partnerships to become evident and found that this involved years of 

close working together, rather than weeks or months. When considering time 

duration of relationships between construction contractors and materials 

suppliers, the opportunity to gain such long term relationships (for certain 

items) is possibly never going to occur. This is due to the individuality of each 

project requiring certain non-mass produced / unique materials. However, the 

majority of construction projects require recurrent materials e. g. paint, cement, 

wood etc. all of which can be single sourced. Hence, there is opportunity 

within construction for certain suppliers and contractors to build closer 

working relationships over time. 

ii. Specification and delivery criteria: the more 'bespoke' the item, the greater the 

chances of interaction among the organisations. This is due to the customer 

wanting to ensure that the supplier fully understands their needs. In cases 

where a customer requires a 'standard' item, such as concrete blocks, the 

opportunity for customer / supplier integration is concentrated more on the 

price and delivery time of the item, rather than its design. It is possible to 

conclude that the relationship between a customer and supplier is related to the 

uniqueness of the item being purchased. 

Iii. Culture: different types of organisation have different cultures. Handy (1993 

pp. 180-216) identifies that there are four cultural types: Power, Role, Task and 

46 



Chapter 2 Literature review 

Person. These four cultural types are detailed later in Chapter 4. It is not 

unreasonable to suggest that for two different organisations to work together 

efficiently a cultural match must be present; if cultures oppose each other then 

conflict will enter the relationship and induce a loss of efficiency. 

iv. Strategy and Leverage: The longer (time duration) a supplier works for a 

customer, the greater the demands that customer will impose. Factors such as 

shorter delivery times, modified specifications to suit customer's needs etc. 

may all be demanded. Jarillo (1995) developed a model to distinguish different 

organisational working relationships. By identifying the needs of the customer 

and the interaction method (negotiation, bidding, selection etc. ) it was 

envisaged that the optimal business relationship method could be identified. 

Handy (op. cit. ) and Peters (1988) stated that the business environment is constantly 

evolving; what is perceived as acceptable working practice today may not be 

acceptable in a few years time. Peters (ibid. p. 68) stated: 

'My unequivocal findings: (1) customers - individual or industrial, high- 

tech or low, science trained or untrained - will pay a lot for better, and 

especially best quality; moreover, (2) firms that provide that quality will 

thrive; (3) workers in all parts of the organisation will become energised 

by the opportunity to provide top-quality product or service; and (4) no 

product has a safe quality lead, since new entrants are constantly 

redefining, for the customer, what is possible' 
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From this section of the review, no definitive answer is evident as to how best to 

develop a business relationship, other than to aim for maximum satisfaction between 

the two parties and constructing a relationship based on mutual trust. Development of 

trust is dependent upon many factors, and therefore, to idealise one particular method 

of developing relationships is impossible due to the profusion of factors to be 

consi ered. Hence, there is a need to consider 'other' factors imposing upon 

relationship development when considering creditworthiness evaluation. The 

decisions made by debting contractors will inevitably influence the type of 

relationship they have with their suppliers. This is due to a decision having to be 

made by the contractor whether to pay on time, within a certain time limit of being 

invoiced for materials, or wait until a court summons is served. Therefore, the 

decision making process has to be considered in any model regarding contractor 

creditworthiness evaluation. The following section of the review considers 

organisational decision-making. 

2.3.6.3 Organisational decision-making 

This section of the thesis investigates the psychological aspects of organisational 

decision-making. By investigating this aspect of human behaviour a greater 

understanding and appreciation will be gained as to how and why people react to a 

situation and the demands imposed upon them. This, when considered in tandem 

with contractors' creditworthiness evaluation, will help materials suppliers, to 

understand a possible relationship in a more detailed and accurate manner than is 

presently the case. The decision-making process is a congruence of many factors and 

as such, requires great amounts of thought and time spent in order to evaluate a 

situation correctly. 
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'Behaviour research' was first considered by Herbert Simon in 1947. So 

revolutionary was his research that he was awarded the Nobel Prize. Since then 

research has continued in this area with research and explorations supplying other 

concepts such as 'boundary' theory and 'group think'. Originating from this research 

an almost continuous flow of follow-on research has appeared concerning 

organisational and industrial psychology (Heller, 1976; MacCrimmon and Taylor, 

1976). Hence, the subject is now seen, by academics at least, as being of great 

importance. 

The process of decision making is influenced by a multitude of factors. Decisions 

cannot be considered in isolation. Since human behaviour is involved, the intrinsic 

nature of the environment, surrounding individuals, culture, political movements, 

fashion etc. are all factors to be considered. 

Decisions are taken by people. The extent to which an individual can influence their 

surrounding environment is related to the positional power and authority that person 

has. Decisions are taken to influence the environment in both a strategic and political 

manner. The degree to which the decision affects the future is subjective to the 

decision made and has direct influence on the environment. For instance, when the 

FTSE-100 index was launched in 1984, four of the 100 companies belonged to the 

construction sector; now there is only one. One could draw the conclusion here that 

the construction industry is stymied with managers and leaders of less strategic 

calibre than those in other industries i. e. construction industry companies are led by 

individuals that have taken decisions less strategically effective than those their 
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counterparts in other industries. However, this conflicts with the fact that the 

construction industry is a high turnover low profit industry; thus reduction in 

construction sector representation in the FTSE highlights the increased risk that 

materials suppliers expose themselves to when offering contractors credit. 

Traditional management and decision making theories are based largely on a 

'mechanistic' theory, where making decisions is a structured task. Mechanistic 

theory assumes that: 

0 the optimal solution can be 'statistically' identified; 

0 the aim is able to be quantified; 

0 only one goal is to be achieved; 

0a single decision maker pertains; and 

0 all options are known and understood with certainty. 

It is evident that in the context of analysing contractors' creditworthiness this model 

is far too elementary. It is possible to compare this theory with that of Maslow's 

hierarchy of needs and 'systems theory'. Maslow's model assumes that once each 

6 step' is satisfied by the individual, then they automatically strive to satisfy the next 

stage of need i. e. the model is highly mechanistic (Handy, 1993 p. 33). With Systems 

theory, wider views of all interrelated influences can be observed. Subsequently, 

although Maslow's model is elementarily useful, Systems theory gives a wider and 

subjectively greater view of the influencing factors under consideration. 
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March and Simon (1958) identified that decision-makers are bounded by numerous 

restrictions. These include limited infbrmationý limited cognitive capacity, and 

resource constraints. Subsequently, these impacts lead to decisions that are often 

6satisfactory', rather than 'optimal'. Furthermore, since goals are often broadly (Vis- 

A-vis specifically) defined, the possibility of achieving one hundred per cent 

satisfaction is significantly reduced from the outset of the decision making process. 

Complex decisions require considerable information processing, often by a number 

of people. In the context of analysing a contractor's creditworthiness it would not be 

unreasonable for a sales representative, credit control manager, branch manager, and 

possibly area manager of a materials suppler to be consulted. Group opinion aims to 

obtain the optimal decision. There are, of course, situations where group opinion has 

resulted in disastrous results; for instance, the Sydney Opera House had an estimated 

total cost of $7 million, the final actual cost was $ 100 million. The purpose of 'group 

think', as termed by Janis (1982; 1985), is to obtain the thoughts of a number of 

individuals with a 'common' aim in mind (consensus opinion). Hence, the group is 

normally constructed of those individuals who have common norms, values, notions, 

upbringings etc. Subsequently, this tends to lead to certain factors, elements of risk, 

and other issues being overlooked. Since this is possibly the case when suppliers 

analyse contractors' creditworthiness, it highlights the need for a standardised 

'flexible' interview to be held, which would allow investigation into the contractors' 

motivation calculus and work ethics; this meeting should be attended by as many 

individuals from each organisation as finances allow. The theory of this interview is 

understandable, but in practice, it is unlikely for a contractor to communicate 

information that is prejudicial to their credit needs. 
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Hambrick and Mason (1984) identified that the environment has a large influence on 

the effectiveness of managerial decisions. In a situation where turbulence and 

emergencies are present, Hambrick and Mason (ibid. ) identified that heterogeneous 

teams made more effective decisions than homogeneous groups. As the business 

economy is prone to booms and slumps there is some form of turbulence present 

within the enviromnent. Furthennore, since the construction industry has been 

referred to as: 

'the barometer of the economy'(Nash, 1996) 

it is possible to conclude that any organisation involved in the industry should be 

structured towards a heterogeneous team. In being so structured the organisation 

would optimise their decisions and hence remain in business for a greater time period 

than compared to a homogeneous organisation; this will especially be the case when 

a slump occurs in the economy. Therefore, the heterogeneous structured construction 

contractor would be a better credit risk for materials suppliers than compared to a 

homogeneous structured contractor. 

Fredrickson (1986) contended that structural characteristics of the organisation 

influence the strategic decision making process. It was identified that formalisation, 

complexity and centralisation of variables of structure imposed large influences upon 

decisions. Fredrickson (ibid. ) used Mintzberg's (1983) research to highlight the 

organisational structures that represent the characteristics of better decision making 
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processes; these being: simple structure, machine bureaucracy, and professional 

bureaucracy. Mintzberg's research is detailed in greater depth in Chapter 4. 

From analysing organisational structures, Fredrickson (1986) hypothesised that 

variation would exist in the decision making process due to differences in 

organisation structure. The assumption was made that in a formalised machine 

bureaucracy decisions would be problem and incrementally orientated; centralist, 

simply structured organisation decisions would be dynamic and innovative whilst 

complex professional bureaucracy's decisions would be more political. These 

assumptions were unsupported by research. 

Horvarth and McMillan (1979) identified that organisational characteristics impede 

on the strategic decision making process. Their research identified that positioned 

power within an organisation had great influences upon the decision making process. 

Subsequently, opposing Fredrickson's (1986) hypotheses, Horvath and McMillan 

(1979) discovered that in autocratic organisations decision making was responsive 

with a more infon-nal approach than occurred in a simply structured organisation. 

Shrivastava and Grant (1985) furthennore identified that there was a difference 

between the type of organisational structure and the decision making process. It was 

identified that 'managerial autocracy', a proxy for being result-orientated and 

perspicacious, was far more likely to be found in small organisations. It was 

highlighted that organisational types had a great influence upon the decision making 

process. 
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When analysing the plethora of situational factors that occur, Koopman (1983) 

identified that rational decisions were influenced by a number of key inputs. These 

being: mutual trust between the parties; structure for decision making; other 

individuals involved; and the positional power held by top management involved in 

the discussion. 

Burgelman's (1993) research identified and concluded that strategy and structures 

were interdependent and interacting parameters. Pool, et al. 's (1986) research 

supported this conclusion and identified that the power configuration within an 

organisation was not a fixed item, but a configuration that could be altered and 

influenced by a number of external factors. 

2.3.6.4 Enviromnental influences 

Organisations and the enviromnent within which they operate inevitably influence 

each other. Research has suggested that in a stable enviroranent bureaucracy 

flourishes, whilst an alternating envirom-nent is more conducive to a flexible 

structure (Hedberg, et al., 1976). Subsequently, the decision making process is a 

function of the envirom-nent and the organisational structure. 

Donaldson and Lorsch (1983) put forward the theory of 'belief systems', in which 

influencing factors, such as environmental values, strategies, and directional 

guidance from people in power, all combined to form the organisational strategic 

norms; in turn influencing the organisation decision making process. Research by 

Miller, et al. (1988) further highlighted the influences of organisational structure and 

how this affected the environmental characteristics. Using research by Thompson 
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(1967), it was found that the main influencing environmental factors on an 

organisation were: i. customers; ii. suppliers; iii. competitors, and iv. regulatory 

bodies. Stein (1981) measured how decision making was effected on four 

magnitudes: i. expansiveness of investigation process; ii. clarity of analysis; iii. 

thought agility; and iv. group behaviour. It was found that the enviromnent had large 

influences upon the decision making process; in particular, links were found between 

environmental complexity and activity analysis, between volatility, changeability and 

environmental restrictiveness and investigation activity, and between environmental 

volatility and political activity. Subsequently, it was concluded that there are an 

infinite number of relationships between organisations and their environment; all of 

which need to be carefully analysed to evaluate how the decision making process 

could be influenced. 

Miles and Snow (1978) analysed strategic decision-making and proposed that there 

were fundamentally four types: prospectors, analysers, defenders, and reactors. Each 

of these typologies has an individual set of characteristics. It was stated that their 

typology: 

'... reflects the relationship between managers' perceptions of the 

environment, the internal power and political structure of the firm and 

the relationship between strategy, structure andprocess' 

From Miles and Snow's classification it is possible to question how different 

strategic decisions (pay on time, pay on receipt of court summons etc. ) taken will 
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affect how an organisation reacts to a materials supplier invoicing them for materials 

supplied. Greater detail of Miles and Snow's research is contained in Chapter 4. 

The next question to be answered is this: 'if strategic decisions are either directly, or 

indirectly linked to the environment that the organisation is operating in, then what 

are the key influential factor(s) that influence decision makers? ' To answer this 

question it is necessary to investigate perceptions of these influencing factors. 

Duncan (1972) asserted that environmental uncertainty is a function of complexity 

and instability of influencing factors. Anderson and Paine (1975) furthermore 

highlighted, via analytical research, that perception is a highly individualistic trait; 

what one person comprehends as being important may be perceived by another as 

insignificant. 

When considering perceptions amongst interrelating organisations, it is necessary to 

take account of the individual traits of the people involved. This is because 

individuals in a group should have the same goals and aims as each other if they are 

to work effectively and efficiently together (Handy, 1993). The individual and 

different traits of people in the group means that debate will entail regarding the 

optimum cause of action to be taken to maximise efficiency and minimise waste of 

resources. Since everyone involved in the decision making process considers their 

opinion to be correct (Handy, 1993 pp. 76-83) debate will commence. The greater the 

range of individual characteristics, the greater the chances are of obtaining the best 

decision; simply due to a large number of options being discussed. Conversely, if 

individuals all have the same opinions and are steeped in their organisation's 
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traditional working procedures no new and innovative decisions will be considered. 

Subsequently, individual perception has great influences upon the decision making 

process. Perception is described by Robbins (1991) as: 

4a process by which individuals organise and interpret their sensory 

impressions in order to give meaning to their environment' 

Subsequently, it is necessary to consider factors such as: the external enviromnent, 

fashions and trends in business e. g. late payment, government legislation, the 

relationship between the organisations etc. Hence, it has to be concluded that when 

trying to estimate reaction to a situation there is the need to consider a plethora of 

information. Often this information is unavailable, or seen by the 'estimator' to be of 

nil, or little importance, which in turn may result in the wrong prognosis. 

2.3.6.5 Money 

Research regarding the implications of money as a motivator and incentive is vast. 

However, none of this exploration has concentrated upon payment for goods on 

credit. Admittedly, there is now a sound knowledge of how to evaluate the 'time 

value of money' (Pilcher, 1992; Sizer, 1989), but the psychological influences on 

payment for items on credit has failed to receive appropriate consideration. 

Subsequently, there is a need to draw hypotheses from research associated with 

salaries, pay as an incentive and motivator, etc. 

Handy (ibid. ) stated that pay can infer that the organisation is pleased with the 

efficiency of a worker i. e. increased pay! In an organisational sense, if by delaying 
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payment for goods an improved profit ratio can be shown to financiers of the 

(contractor) organisation, then it follows that there is an increased chance of invested 

money remaining within that company, than compared to an organisation which had 

performed worse. 

Goldberg and Lewis (1979) investigated the implications of money and how people 

perceived it. It was found that money, for the majority, portrayed security, power, 

love and freedom. Since it is not uncommon for small organisations' Directors to 

treat the company bank account as an extension of their own (in the sense that they 

control how much, where and when money is spent), it is questionable if this 

statement is true for items purchased on credit. 

2.3.6.6 Construction related decision making research 

Kometa and Olomolaiye (1997) investigated variables influencing clients' decision 

to build. It was found that the decision making process encapsulated a number of 

variables. However, the decision to build predominantly came down to status, 

prestige, corporate ego, workers' pressure, location and directors' desires. 

Goodman and Chinowsky (1997) reviewed the extent of education construction 

professionals received to undertake executive decisions. Their research showed that 

due to increased competition in the market place and changing client requirements, 

construction managers now have to consider a plethora of factors if they are to be 

successful in their job. By considering the profiles of executives in construction (i. e. 

if a graduate, how many years have been with the company, age, etc. ) a 'toolset' was 

presented which was intended to benefit construction professionals and universities. 
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Their paper highlighted that the construction industry is highly dynamic and there is 

a need for continual reassessment by professionals to see if their company is 

providing clients with the service that they desire. It also stated that university 

learning needed to be dynamic to keep abreast of the ever-changing business 

envirom-nent. 

Ranasinghe (1996) presented a simplified model for decision-makers to use when 

predicting the total cost of construction projects. It was shown that the task of 

estimating project costs had to incorporate a number of variables if the figure was to 

be accurate. One of the variables considered was inflation; failure to forecast what 

this would be when the project was being constructed could have dramatic effects on 

cash flow for all parties of the contract (assuming a fluctuation clause was not 

included therein). 

Decision making research has encapsulated a number of factors. The work has shown 

that as investigation into one area is carried out it brings to the forefront a similar 

number of unanswered questions. At present, the reviewed research implies that 

when suppliers do make a decision to grant a contractor credit they need to evaluate a 

plethora of factors. Because people perceive different situations in different ways, the 

ethos that defining a static credit limit becomes an impossible task: some people will 

perceive the risk as too great, whilst others may not perceive it as significant. This 

conclusion highlights that creditworthiness needs to consider both supplier and 

contractor characteristics i. e. is the amount of credit required within the tolerable risk 

level of the supplier? 
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2.3.7 Risk analysis 

Literature review 

When considering contractor creditworthiness evaluation it is evident that crediting 

organisations (suppliers) expose themselves to risk when furnishing credit. Because 

risk is an 'element' against which decisions can be based, a review of risk assessment 

procedures would possibly assist in development of an accurate creditworthiness 

evaluation model. 

Loosemore (1995) reviewed how construction projects' management dealt with 

unexpected problems. It was highlighted that as construction projects use temporary 

organisational structures they invariably, though unintentionally, have to overcome 

unforeseen problems. This means that when problems do arise there is a need for 

efficient reactive management decisions and communications. Loosemore's work 

identified that project members' different behaviour patterns were important factors 

influencing their problem-solving abilities. With reference to creditworthiness 

evaluation this research points towards personal issues and characteristics being 

important variables for both supplier and contractor to consider if maximum mutual 

benefit is to be achieved by the organisations. 

Mak (1995) somewhat contradicted Loosemore's work by stating that due to 

construction being more complex and technologically advanced than it used to be, 

risk problems need to be solved in a proactive manner rather than a reactive one. 

Mak's research described a method of risk analysis that aimed to assist decisions to 

be made when problems arise on site. Using fuzzy set theory, Mak's risk analysis 

procedure was shown to work well in assisting construction professionals make 
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decisions for optimal results. Again, this work shows that decisions are highly 

personal and that a personal view and perception of a situation can be very important. 

Uher (1994) presented a general risk classification model for use in construction. The 

work reviewed a number of risk assessment models and identified caveats with them. 

From the observations made a risk assessment model was developed. It identified 

that there are a number of risks that have to be considered when undertaking 

construction work. By actively looking for future problems in all areas (corporate, 

project, external / global activity etc. ) and taking timely action, the compounded 

effect of the event can be reduced and possibly eliminated if good risk management 

is used. In summary, Uher's work implied that proactive risk management had 

benefits that far outweighed reactive management. 

Barr (1996) considered how to communicate information to people. The research 

concentrated on how to minimise the receivers' rejection of information. It was 

stated that potentially lots of resources are consumed identifying the best position for 

siting controversial erections / services (e. g. dumps, electrical pylons etc. ) and that 

failure to communicate effectively with local residents could lead to further expense 

in having to deal with mass public rejection and objection. Barr conceded however 

that public perception of the project cannot be quantified in terms of resource 

consumption, unlike certain other factors. The main finding of the research was that 

by anticipating public outrage and maintaining two-way communication the 

probability of incurring maximum public outrage is significantly reduced. Relating 

this to creditworthiness evaluation research, since previously reviewed literature had 

identified that supplier / contractor trust relationships take time to build, factors 
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which negatively impact upon this business relationship building process need to be 

reduced. Hence, if a supplier realises that a contractor is exceeding a certain risk 

limit, then failure to discuss this with them and retain effective communication will 

prejudice their relationship. 

Kometa, et al. (1996) researched the risk clients generated when they employed 

construction project consultants. It was found that by using their model, client risk 

could be quantified. Subsequently, risk to consultants in terms of the project 

overrunning on time and cost, and the project being to the correct specification could 

be related to the consultation fee charged. 

Tiong (1993) identified that clients and sureties incurred significant risk when they 

interacted with the construction sector. Their research concentrated on guarantees 

and bonds that clients could ask a contractor to take out for any construction project 

that they were employed on. Tiong stated that guarantees and bonds are procured to 

allow the client some form of protection should the contractor default. However, this 

4protection' comes at a price, and inevitably increases tender prices: guarantees are a 

drain on contractors' resources (ibid. p. 229). 

By considering the relationship between contractor and client, Tiong (ibid. p. 241) 

focused on where the power lies. It was detailed that clients tended to have the 

prominent proportion of power. Subsequently they demanded that contractors they 

employed take out guarantees to protect them from potential loss (ibid. p. 241). 
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Tiong's research emphasised the risk clients incur when procuring construction and 

how they could reduce potential loss by demanding guarantees or bonds to be taken 

out by the project's contractor. Throughout Tiong's work the emphasis was placed 

on how clients could protect themselves from loss. It was identified that bonds and 

guarantees could be used for this task. In tenns of relating this to contractor 

creditworthiness evaluation three observations are made. First, no consideration was 

given to the parties (suppliers) who supply contractors with quantities of working 

capital i. e. suppliers' credit risk was ignored. Second, the party that has greatest 

power tends to be able to make greater (contractual) demands than the less powerful 

(contractors will utilise this to request better services of their suppliers). Third, that 

protection from a defaulting organisation comes at a price (protection costs money). 

Since the economic environment is highly competitive it means that a decision has to 

be made whether the cost of protection is favourable in relation to the potential 

benefits it brings. 

Ranasinghe and Russell (I 992a and 1992b) identified that there was a need to 

forecast the uncertainty associated with time, cost and revenue. Using cumulative 

frequency distributions and making a number of assumptions, graphs were produced 

that represented the probability time duration of a project; its probable cost and 

probable net present value and internal rate of return. Throughout the work, the 

emphasis was that that forecasting future events is somewhat reliable on 'luck' as 

well as 'good judgement'). 

The work reviewed in this section identifies that risk in construction is largely related 

to personal issues, be these either on a macro economic scale or personal one. To 
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evaluate the risk that contractors will impose onto a supplier if they were granted 

credit demands consideration of these aforementioned issues. Because some topics in 

need of deliberation are totally out of control of suppliers (like interest rates), 

subjective qualitative judgements and forecasts have to be made to compensate for 

this. Personal judgement always has an element of error attached to it, the prediction 

of contractor creditworthiness will inevitably need to take account of this. 

2.3.8 Contractor financial characteristics 

This section of the review considers contractor financial characteristics. It is 

necessary to consider this aspect because contractors can have the good will to 

honour debts, but if they fail to have the capital for this, then goodwill is worthless. 

Fadel and Parkinson (1978) reviewed how ratio analysis could assist in detennining 

the liquidity of an organisation. Their definition of liquidity was return on capital 

employed. It was found that liquidity directly related to organisational failure or 

survival. To measure short ten-n liquidity of an organisation three prime methods 

were used: i. balance sheet ratio analysis; ii. cash generation projections from 

published accounts; and iii. detailed cash budgets. From ratio observations it was 

envisaged that comparisons could be made with industry norms. However, the 

authors recognised that ratio variability does exist between industries and that the 

measure is static i. e. it does not take account of the current economic climate. In 

response to this static caveat Beaver (1966) incorporated an element of depreciation 

into recommended ratio analysis. Depreciation is this sense was defined rather 

elementarily as net profit plus depreciation. Fadel and Parkinson found that liquidity 
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could best be evaluated by two ratios; these being i. total debt to daily net cash flow; 

and ii. the ratio of long terin debt to daily net cash flow. 

Kangari, et al. (1992) studied financial performance evaluation of construction 

companies. A model was developed incorporating the outputs of six financial ratios; 

these being summated into a performance index. No accurate method of determining 

the financial performance of construction companies was found. Subsequently, the 

model acted solely as an 'early warning indicator' identifying financial 'strength' of 

a contractor (compared to other companies in the same sector). By predicting 

financial strength, it was suggested that actions could be taken by lending institutes, 

bonding companies, investors and clients to minimise their risk exposure. 

Kangari, et al. (1992, p. 35 8) admitted that their model had limitations; these being: 

i. that the model was only suitable for analysing construction companies being 

classified into one of the six groups that was detailed in the paper; 

ii. the companies to be analysed must be profit seeking and have total assets in the 

$100,000 to $25,000,000 range (based on an exchange rate of $1.62 to the 

pound (Times, 1997) this equates to E61,728 to f 15,432,098); 

iii. the financial ratios of the company must fall into the size-adjusted ratios 

detailed in the paper. The paper supplies tables for 'size-adjustment ratios' and 

if the company under consideration fails to be categonsed within the limits of 

these tables then the company cannot be considered any further using their 

model; and 
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iv. the performance index, in a range ± 100, has a 1% chance that the index may 

fall outside the ± 100 range (ibid. p. 35 8). 

The model developed by Kangari, et al. (1992) used a number of techniques to 

analyse financial performance of a contractor. Multiple linear regression of six 

financial ratios was calculated for each sector of the construction industry. Kangari, 

et al. (ibid. p. 353) then suggested that a 'company size factor' should be applied to 

those companies' financial ratios that are either smaller or larger than the industry 

average. Their argument for adjustment in this way was that: 

i comparing performance of a very small company with the overall 

industry average is inappropriate' 

If this is the case then any potential creditworthiness model must consider the 

amount (size) of debt a contractor has the potential to impose onto a supplier. 

Kangari, et al. (ibid. p. 351) also suggested that the financial perfonnance index grade 

calculated of contractors was 'for assessing the financial position of a company 

within the overall construction industry'. Because the business economy is a highly 

cyclical environment and subject to booms and recessions of varying degrees: 

Hancock and Gale (1992) described the capitalist system as: 

'demonstrably not stable or in equilibrium (unless one accepts booms, 

slumps, crashes, wars and peace time military economies as aspects of 

dynamic equilibrium)' 
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Therefore, the risk to creditors varies according to the economic climate. If this is 

correct, credit limits must fluctuate to reflect the economic environment and keep the 

crediting institutes' risk within their perceived level of control. 

Severson, et al. (ibid. p. 406) added to the Kangari, et al's model limitations by 

highlighting the fact that the model: 

'was not validated against any additional contractors' data' 

Langford, et al., (1993) evaluated the accuracy of ratio analysis and Altman's (1968) 

Z score in predicting company insolvency. By analysing three contractors' accounts 

who had failed (become insolvent) in the previous five years (1986 - 1991) it was 

shown that both ratio analysis and the Z score could be used for analysing the 

financial security of construction companies. However, due to a lack of information 

regarding construction industry financial 'nonns', ratio analysis and Z scores 

calculated were unable to be compared other than relatively. It was concluded that 

ratio analysis: 

i acts as a dipstick offinancial health rather than a thorough inspection' 

Whilst the Z score was described as: 

(a ready basis for evaluation of solvency and performance but cannot 

unravel the meaning of a company'(ibid. p. 324). 
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Russell (1992) developed a methodology for analysing and evaluating constructlon 

contractors as to whether they were suitable to carry out work on particular projects. 

Of an eight level hierarchical model, Russell (1992, p. 186) classified financial 

stability of a contractor as one of the elements most commonly analysed when 

evaluating firms during pre-qualification. Ironically, Russell (1992, p. 188) then 

described the formulae for detennining a contractor's financial capabilities as: 

'ad hoc' 

Russell, et al. (1992a, p. 128), in a previous paper, identified that 73 questionnaire 

items for evaluating contractors at pre-qualification stage had a statistical difference 

at the 0.05 confidence interval between public owners, private owners and 

construction managers and their perceived level of importance. However, 'financial 

stability' and 'financial statement' were two of a total of 18 factors identified as not 

being statistically different between public and private owners (ibid. p. 134). it is 

therefore possible to deduce that a method of accurately evaluating 'financial 

stability' and 'financial statement' of a construction contractor would be of great 

importance to all prospective parties to a building contract. 

Russell and Zhai (1996) examined the stochastic dynamics of failed (i. e. became 

insolvent) and non-failed (i. e. continued trading) contractors. By analysing trends 

and volatility of economic and financial contractor variables, they discovered 

significant differences between these two groups of contractors (ibid. p. 186-7). A 
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more comprehensive review of this work can be found in the literature review 

section: ontractor Failure Prediction. 

Edum-Fotwe, et al. (1996) reviewed research using financial ratio analysis to predict 

contractor insolvency. It was found that ratio analysis was a highly useful tool for 

determining company perfon-nance though it does ignore issues such as contractor 

management skill and acumen and the start-up and failure rates highlighted by Kale 

and Arditi (1999). 

The reviewed literature in this section concentrated predominantly on whether a 

contractor would survive or fail. There is a significant difference between predicting 

whether a company will fail and what their degree of creditworthiness is. The 

reviewed literature tends to ignore creditworthiness evaluation. What can be learned 

from this section of the literature is that financial ratios are an easily calculated figure 

that can signify certain trends and characteristics of organisations. The problem with 

relying on ratio analysis is that its results are always out of date and the accuracy of 

them is only as reliable as the accounts from which they are based. 

2.3.9 General credit management 

This section of the review considers literature on general credit management. This 

section is included because it widens the review to consider financially accountancy 

based work. 

Altman, et al. (198 1) presented a comprehensive review of lending institutes methods 

for evaluating if an organisation was a worthwhile credit risk. Many of the methods 
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reviewed utilised multi-variative discriminant analysis to determine if the potential 

debtor was a 'good' credit risk, or not. The review identified that many 6credit 

scoring' techniques used previous years' accounts to evaluate an organisations credit 

risk. Because previous research has identified that contractors' accounts fluctuate 

greatly, the notion that the methods described by Altman, et al. are suitable for use in 

the construction industry is questionable. Further, since the results of the survey of 

suppliers' credit control and debt collection procedures (described in Chapter 7) 

identified that suppliers' resources for evaluating a debtor are highly constrained, it is 

questionable if the methods detailed by Altman, et al. could ever be used by suppliers 

on a (mass) usage basis. 

Pike and Neale (1999) provided an excellent general overview of corporate finance. 

They detailed the importance of quality creditworthiness evaluation. On a macro 

level they estimated that one-third of the assets of UK businesses are in the form of 

trade debt (ibid. p. 389). Pike and Neale suggested possible reasons why 

organisations offer credit and subsequently placed themselves at risk of incurring bad 

debt. Reasons detailed were: investment and marketing (possible repeat business); 

industry and competitive pressures and efficiency (cash on delivery can consume 

more resources than that consumed by a credit control department). 

Pike and Neale realise the difficulty in evaluating a potential debtor and suggest use 

of the 5 C'S (Capacity; Character; Capital; Collateral; Conditions) for the task (ibid. 

p. 394). However, details of how to physically evaluate a potential debtor using the 5 

C'S was not detailed. 
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A UK national survey of credit control practices was detailed. One of the findings 

was that only 20 per cent of organisations offered discount for prompt payment; this 

discount being 2.5 per cent net 30 days (ibid. p. 395). Other survey results are 

detailed in Tables 2.1 and 2.2. 

Table 2.1 
Trade credit Dolicies in larize UK firms 

Credit management policy Percentage of fn-ms having characteristic 
Over 90% of sales on credit 81 
Credit department structure: 
Separate credit company 6 
Centralised 28 
Decentralised 66 
Normal credit terms: 
Below 30 days 14 
30 days net (or end of month following delivery) 52 
31-45 days 31 
Over 45 days 3 
Assipan credit limits: 
All customers 68 
Selected customers 90 
Cash discounts 20 
Interest charged on overdue accounts 47 

Table 2.2 
Credit manai! ement practices in lame UK firms (145 firms sampled 

Risk screening information services Percentage of firms having characteristic 
Credit agency reports 81 
Customers' financial statements 64 
Trade references 60 
Bank references 48 
Competitor trade sources 38 
Sales department report 31 
Other group companies 32 
In-house screening system 16 
Risk reduction and finanýjý. 
Credit insurance 38 
Retention of title 61 
Third party guarantees 31 
Factoring without recourse - 
Invoice discounting 5 
Use of trade debt to secure borrowings 3 
Cash collection: 
Payment in advance 48 
Direct debits 29 

Sales staff involved in cash collection 68 

Debt collection agents 17 
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The results of the survey are self-explanatory. The interesting overall result is that 

there is no consensus opinion regarding which technique works best. Instead, 

industry is shown to use a multitude of techniques for credit control and debt 

collection. 

Smith (1987) considered why trade credit is famished. The work highlighted that 

cash-on-delivery or cash-before-delivery is not necessarily the cheapest method of 

trading for the creditor. However, Smith emphasised that furnishing credit induces 

risk, and this risk has to be controlled and monitored so that it is kept within 

allowable tolerances. It is suggested that to achieve the monitoring process, the 

creditor closely observes the repayment characteristics of all debtors. By carrying out 

this process it was envisaged that decisions can be made to reduce bad debt to a 

minimum. Though the research in this paper is practically useful for building a 

creditworthiness evaluation model, the initial method for deciding whether to grant 

credit or not was not detailed. 

The Economist published an article in 1998 relating to how Banks evaluate the risk 

that they are exposed to when they grant credit. The article detailed that Banks set 

aside enough capital to ensure their survival should a number of debtors default. A 

number of methods were detailed for evaluating imposed credit risk. However, it was 

highlighted that the accuracy of the models is largely dependent upon the economic 

climate. That is, the models' accuracy could only be confirmed after the next 

recession. Since recessions vary in their characteristics (time length, seventy, 
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breadth, etc. ) the article suggests that credit risk evaluation models have to be 

dynamic. 

Coleshaw (1989, p. 2) hypothesised that there are four distinct stages in analysing 

creditworthiness, these being: 

i. Appraisal; the collection of large amounts of infon-nation and its subsequent 

analysis. 

ii. Judgement; based on the findings of appraisal. Decision as to whether or not to 

allow the customer credit, and if so how much. 

iii. Monitoring; analysing the creditor's financial situation on a regular basis and 

reviewing potential risk to the lending institute. 

iv. Controlling; the report produced from the monitoring stage will suggest 

options to retain the creditor's imposed risk within allowable circumstances. 

From these four stages Coleshaw (ibid. p. 2) suggested that finances borrowed could, 

in theory, be securely lent under the lender's conceived idea of allowable risk 

associated with the loan. Rees (1990) recognised the problems with interpreting ratio 

analysis by highlighting that their interpretation is largely dependent upon the 

decision-maker's experience. This being due to the dynamic nature of the time-series 

information and fluctuating market trends (ibid. p. 123). However, Rees (ibid. p. 403) 

recognised that any credit evaluation model would inevitably need a degree of 

'human information processing'. 
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Sizer's (1989, p. 225) stated that the standards of creditworthiness that institutional 

lenders use to analyse potential debtors were usually based on financial accounting 

ratios. However, Coleshaw (1989, p. 71) highlighted the fact that the precision of 

financial ratios is dependent upon the accuracy of the figures inserted into them. In 

that the only source for these figures is published accounts, the accuracy of ratio 

analysis has to be questioned. After all, audited accounts are merely 'snapshots' in 

(previous) time. Stuttaford (1991a, p. 60) questioned the accuracy of accounts, and 

declared: 

tthese [accounts] need to be taken with a sack full of salt, and the fact 

that some well-known firm of chartered accountants has put its name to 

the audit is worth nothing at all' 

Stuttaford supported this argument with the example of Polly Peck. However, 

Stuttaford (1991 a, p. 60) did conceded that: 

( accounts are useful, as they indicate whether thefirm has been growi . ng 

or declining in turnover, the scale of its operations, whether its profits 

have been increasing or decreasing and how its fixed assets have 

changed' 

Russell and Zhai (1996, p. 183) identified limitations of using accounts as a basis for 

future decisions, and proposed that models derived ftom accounts failed to take 

account of time-series effects of a firm's financial performance. This highlights the 

previous 'snapshot' concept. To gauge a contractor's creditworthiness using a set of 
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static measures accounts is wrong. The construction industry is prone to booms and 

slumps (Hillebrandt, et al., 1995) thus emphasising the need to analyse a contractor's 

creditworthiness in a holistic manner. 

Proponents of credit analysis (Coleshaw, 1989; Briscoe, 1992; Hutson and 

Butterworth, 1984) suggested that the outputs of calculated ratios be compared with 

4norms') published for the given sector of industry, such as those in The Inter 

Companies Comparisons: Industrial Performance Analysis and publications by Dun 

and Bradstreet. From these comparisons it was suggested that a credible decision as 

whether to furnish credit or not, could be made. 

When using ratio analysis, in certain cases companies would be considered a 'good 

risk' on the results of one ratio(s) and a 'bad risk' on results of another(s). 

Subsequently, the need to evaluate a company in a holistic financial manner (i. e. of 

all financial account data) was proposed by Altman (1968) and Bathory (1987). By 

combining a number of key ratios, their results, (this 'aggregated' outcome) indicated 

whether a company had a reasonable survival risk or not. 

Regarding information obtained from Credit Registers; these failed to derive 

identical credit limits for the same contractor. Variances of 25 per cent have been 

observed in this respect (Chapter 5). Many credit registers provided infonnation for 

i guidance only' and suggested the credit figure be a 'ceiling' amount only. 

Organisations who acted as insurers and factors for suppliers, reconciled their credit 

risk by demanding high levels of potential profit. 
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From published accounts it is possible to calculate a considerable number of different 

ratios. Coleshaw (1989, p. 65) suggested that ratio analysis yields good insight 

regarding organisation creditworthiness; no definition of creditworthiness was given. 

A discussion of the principal ratios used for evaluating a company's accounts now 

follows: 

Working Capital: Calculated by the formula: 

current assets - current liabilities 

Current assets are defined as: 

(ratio 2.1) 

i. The value of inventory. A high value may signify slow movement of stock, 

whilst a low value signals the opposite. However, due to the construction 

industry being project based (Woodward, 1980) and each project being 

individual, it becomes questionable if any stock should be held by the 

contractor, other than the 'tools-of-the-trade'. 

ii. Accounts that owe money to the company. 

iii. Cash and investments. Coleshaw (1989, p. 67) stated that a low figure shown in 

the accounts indicates a 'nornial' trading position; whilst a high figure can 

suggest that the investment may be employed in an area that is not conducive 

to the finns trading activities. 

iv. Prepayments. For items that require payment after the year end e. g. insurance 

that runs throughout the year. 
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Short term finances (i. e. :! ý one year) which are owed to creditors, The Inland 

Revenue, dividends to be paid to shareholders, overdraft costs, service 

charges e. g. gas and electricity. 

From ratio 2.1 a positive answer indicates the company has greater current assets 

than liabilities, and is therefore 'technically solvent'. The greater the figure is, the 

better the probability of the lending institute being reimbursed should the debtor fail, 

or become insolvent. A negative answer denotes that the debtor is 'technically 

insolvent'. However, ratio 2.1 takes no account of long term financial commitments 

that the firm may have. Subsequently, working capital identifies the present quantity 

of capital available to the firm in the short tenn (i. e. :! ý one year). 

Normalised Working Capital: This calculation is used to determine working capital 

when a full inventory of stock components are unknown. Initially, this lack of 

information can signify poor book keeping by the company and / or a need to 'hide' 

certain factors from the published accounts. The formula for normalised working 

capital is a hybrid evolving ftom the working capital formula. The percentage factors 

applied to each fonnula have been suggested by Bathory (1987). 
'r- 

For service companies: 

Stock x 50 + All other current assets - current liabilities (ratio 2.2) 

100 

For retailing companies: 
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Sto x 75 + All other current assets - current liabilities 
100 

For manufacturing companies: 

Stoc x 25 + All other current assets - current liabilities 
100 
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(ratio 2.3) 

(ratio 2.4) 

As with the working capital formula (ratio 2.1), a positive number signifies the 

company is technically solvent, whereas a negative number denotes technical 

insolvency. 

The use of these fonnulae for assessing construction contractors is questionable for 

two reasons. First, 'stock' is normally kept to a minimum and soon becomes the 

property of the client after interim payments are made. JCT 80 clause 16 allows 

unfixed materials and goods intended for the works, whether they are on site or off 

site to be included in an interim certificate; following payment, the goods and 

materials will pass into the employer's ownership. Clause 53 of the ICE 6 details that 

all goods, materials, contractor's equipment temporary works when on site become 

the property of the employer. Hillebrandt, et al. (1995, p. 15-16) highlighted the 

increased risk of holding stock with an example of land prices, for house building, 

increasing from El 12,000 per hectare in 1981 to E401,000 per hectare in 1994; whilst 

transactions for new houses dropped by 75% from 1988 to 1991. Second, Fellows 

(1990) questioned the notion of construction being a single industry. It is therefore 

possible to suggest that there is a trait of service, manufacturing and retailing in all 

companies associated with the construction industry. In turn, it is questionable as to 

which ratio (2.2,2.3, or 2.4) best represents the construction sector. 
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Current Ratio: This compares the current assets of a company with their current 

liabilities and is very closely linked to the calculation of working capital. The 

formula is: 

Current assets 
Current liabilities 

(ratio 2.5) 

For a company to be 'technically' solvent the ratio needs to be greater than 1: 1 in 

favour of current assets. 

Liquidity Ratio: The Liquidity ratio, otherwise known as the 'Quick ratio' or 'Acid 

Test'. is a more stringent measure of company liquidity. The flaw in this ratio is that 

it takes no account of the collection time of debts or the credit terms that a company 

offers its clients. Goddard and Jay (1980) investigated the effects on different tenns 

of credit and discount given and highlighted that late collection of debts results in 

reduced profit, and hence greater risk for the lending institute. The fonnula for 

Liquidity ratio is: 

Current assets less stock + work in progress 
Current liabilities 

(ratio 2.6) 

Coleshaw (1989, p. 73) suggested this ratio should be greater than 1: 1, but admitted 

that in practice this is difficult to achieve. Abidali (1990) found little advantage in 

using the liquidity ratio, (vis-a-vis current ratio) when analysing construction firins; 

due to stock and work-in-progress soon being transfonned into working capital via 

monthly interim payments. 
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Normalised Liquidity Ratio: As with nonnalised working capital, Bathory (1987) 

suggested a hybrid method of calculating this ratio dependant upon which sector of 

industry the finn operated in. 

For service companies: 

Stock x 50 + All other current assets (ratio 2.7) 
100 Priority debt 

For retailing companies: 

Stock x 75 +All other current assets (ratio 2.8) 
100 Priority debt 

For manufacturing companies: 

Stock x 25 + All other current assets (ratio 2.9) 
100 Priority debt 

Priority debt is defined as that which can be called on first i. e. taxes and banking 

costs. Subsequently, the term 'secured' or 'preferential creditors' is used for priority 

debt. 

Earlier caveats highlighted for using normalised working capital calculations for 

construction contractors hold true for the normalised liquidity ratio also. 

Ratios (2.1) to (2.9) inclusive have been concerned with the financial standing of the 

company and their ability to meet credit obligations. Ratios (2.10) to (2.17), which 

follow, can be used to analyse the efficiency of a company, in terms of how quickly 

it converts raw materials into cash, the speed at which bills are settled and the 

proficiency of the business in tenns of its financial efficacy. However, these ratios 
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fail to consider the implications of cash flow. Prudent cash flow, as discussed earlier, 

is the key to continual trading of any company. Subsequently, and once again 

highlighting the inadequacies of purely accounting based calculations for analysing 

creditworthiness, is the fact that accounts fail to supply a dynamic and holistic view 

of a company's cash flow characteristics throughout an accounting period. 

Debtors-to-sales ratio: This signifies the time taken to convert debts into a positive 

cash situation. The figure calculated expresses a static ratio based upon the duration 

under review. Subsequently, it is questionable if the ratio reflects with accuracy how 

a company has transformed debt to sales throughout the period. The formula only 

provides an indication of the average time ratio between debt and sales and fails to 

take into account any variation in payment times by different debtors. The formula 

used is: 

Debtors x 100 
Sales 

(ratio 2.10) 

The greater the figure is, the longer (time period) it takes to convert company 

expense into company income. 

Collection period: This ratio complements the debtors-to-sales ratio by defining the 

number of days taken to convert company expense into company income; the 

fonnula used is: 

Debtors x 365 
Sales 

(ratio 2.11) 
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The smaller the number the sooner the company transfers cash expense into cash 

income. This should indicate possible cash flow problems. The restrictions 

highlighted for the debtors-to- sales ratio hold true for this calculation also. 

Creditor ratio: Two formulae can be used, dependant upon what infonnation is 

aval a e. 

Creditors 
Purchases 

or 

Creditors 
Sales 

(ratio 2.12) 

(ratio 2.13) 

These fonnulae indicate proportions of credit against purchases and sales of the 

company that must be allocated to meet creditor obligations. 

Creditor period: This complements analysis for collection period and identifies the 

number of days' sales required to cover creditors' bills. Ideally, the lower this 

number is, the better for creditors. 

Creditors Value (ýfu x 365 
Sales Value (f) 

(ratio 2.14) 

Stock turnover ratio: Coleshaw (1989, p. 74) stated that this ratio is difficult yet 

useful to calculate. The difficulty arises from interpretation used by accountants as to 

exactly what stock represents: raw materials; those materials that are presently being 

used for 'work-in-progress'; and stock which is waiting for dispatch? 
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Stock (ratio 2.15) 
Sales 

The lower the ratio figure then the better, because this indicates a quicker turnover 

from stocking an item to selling it. 

Stock turnover period: This calculates the stock turnover ratio (in days) for the 

present accounting period. The ratio aims to communicate the efficiency of a firm in 

tenns of its ability to transfer stock into sales. Once again, the static nature of 

accounts questions the accuracy of whether this ratio represents a true portrayal for 

the accounting period? 

Stock x3 65 
Sales 

(ratio 2.16) 

Efficiency ratio: This ratio aims to identify how long it takes for a company to 

convert raw materials into cash i. e. it defines the total length of time from 

expenditure to income. The shorter the period the better, in cash flow terms. 

Stock turnover period + collection period (ratio 2.17) 

The following six formulae analyse company capital structure. Capital structure is 

defined as: 'the amount of money the company can feasibly utilise in pursuit of 

future credit and business' (op cit. ). 

Net worth: This ratio defines the value of a company, taking into account its assets 

and liabilities. In reality, the value calculated is subject to large fluctuation 
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depending upon the economic climate, the company's present workload and cash 

flow situation. Subsequently, any credit granted on this ratio alone fails to identify if 

a company does have financial difficulties; it is possible for net worth not to be 

realised in total payments to creditors. 

Total assets - total liabilities (ratio 2.18) 

As with the working capital calculation, the higher the resulting figure then the better 

for the debtor and the lending institute. 

Capital employed: This measures present worth of a company plus the capital 

consumed at present in long term liabilities (i. e. being used to finance the day-to-day 

running of the organisation). 

Net worth + long term liabilities (ratio 2.19) 

Coleshaw (1989, p. 76) suggested the greater this figure, the larger the probability of 

the company being a good credit risk. Hillebrandt, et al. 's (1995, p. 40) work 

supported this conclusion, but highlighted the fact that gearing ratios are prone to 

change depending upon the prevalent economic climate (ibid. p. 38). Hillebrandt, et 

al. (ibid. p. 40) detailed the need for companies to maintain low gearing. The 

following reasons were given: 

the stock market regards high gearing as high nsk; subsequently leading to 

sharp falls in the values of those companies' shares; 
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0 high gearing means banks become involved in the expenditure and running of 

the company, who may foreclose on them; 

finance for future projects is more difficult to secure If the company is highly 

geared; and 

0 potential clients perceive the company as financially unstable if it is highly 

geared; 

0 highly geared companies find greater difficulty in obtaining bonds. 

Gearing ratio: This calculates the amount of money a company has borrowed in 

relation to the net worth of the company. High gearing signifies that a company has 

borrowed heavily. Subsequently, it is necessary to consider reasons for this high ratio 

and hence the possibility of a lending institute having its debts honoured by such a 

film. 

Current + fixed liabilities 
Net worth 

(ratio 2.20) 

Short term gearing ratio: This ratio represents the more imminent (i. e. :! ý 12 months) 

financial outlays that a company may have. Because short term debts fluctuate more 

widely than long term debts it gives better representation of the present financial 

situation of a company seeking credit. When considered jointly with the gearing 

ratio, it is possible to construct a financial statement of a company's present 

liabilities to see if they are creditworthy, or not. 

Current liabilities 
Net worth 

(ratio 2.21) 
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Debt ratio: This defines how a company's assets have been financed i. e. by 

borrowed money or invested money. The lower this figure is the better. 

Total debt 
Total assets 

(ratio 2.22) 

Proprietorship ratio: This ratio considers the amount of money invested by 

proprietors in a company in comparison to that which has been borrowed. The higher 

the invested capital by the 'direct financiers' (proprietors) of the company the better; 

because this signifies that the company investors are prepared to risk their own 

money to finance the organisation. 

Net worth 
Proprietors' investment 

(ratio 2.23) 

The fourth element of analysing a potential debtor is by considering past 

performance ratios of the company, as calculated from annual audited accounts. 

Profit margin: This ratio defines how efficient a company is at making money. May 

be the higher the ratio, then the 'better' the company is as a credit risk? 

Pre-tax profit x 100 Olo) 
Sales 

(ratio 2.24) 

It is necessary to carefully analyse this ratio, because too high a profit margin can 

mean paying excessive taxes. Because company tax is only paid when a profit is 

made it is quite legitimate to consider reducing the profit margin by making capital 
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investment in new equipment for the company, thus reducing tax liability and 

maintaining adequate working capital for company re-investment. Furthermore, high 

profit margins can signify that a firm is operating in an area of business with few 

competitors, or that the firm has, at present, monopolised the market. Subsequently, 

it may be necessary to consider future competition in that market place and the 

effects that this may have on the creditworthiness of the debtor. For instance, 

Mintzberg (1983) categorised organisations' strategic behaviour into four groups; 

defenders, prospectors, analysers and reactors. Each of these behaviour patterns has a 

direct effect upon the macroeconomic environment in which a firm is competing. In 

turn, any proposed model for predicting future financial stability has to take account 

of future market competition. 

Return on capital employed: This ratio measures the pre-tax profit made by a 

company in comparison to capital invested in the company. It can be tenned as the 

efficiency ratio of the company and signifies how effectively invested capital has 

been utilised to produce a profit. 

Pre-tax profit x 100 
Ca ital employed 

(ratio 2.25) 

Interest burden ratio: This analyses the cost of loan interest compared to pre-tax 

profit. The ratio should always be over 100 percent to indicate that company reserves 

are not being used to financially support the company. 

Pre-tax prod x 100 (01o) 

Interest 

(ratio 2.26) 
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Assets utilisation. - The assets utilisation factor makes a crude analysis of how 

effectively assets are being used. 

Sales x 100 
Total assets 

(ratio 2.27) 

The following group of ratios are concerned with company growth over the previous 

accounting period; when compared to current, similar figures. These ratios indicate 

how effectively the organisation has traded over the previous accounting period and 

would highlight any trends in output. The theory associated with this group of ratios 

is that if a company is showing consecutive growth in its published accounts, then 

creditworthiness of the company is significantly better than one exhibiting 

contraction (in theory). 

Sales growth: 

Sales (previous period) x 100 (ratio 2.28) 
Sales (current period) - Sales (previous period) 

Net worth growth: 

Net worth (previous 
- 
period) x 100 (ratio 2.29) 

Net worth (current period) - Net worth (previous period) 

Profit growth: 

Pre-tax i2rofit 62revious i2eriod) X100 (ratio 2.30) 

Pre-tax profit (current period) - Pre-tax profit (previ . ous period) 

Having presented some formulae for organisational financial ratio analysis, it is 

evident that there are a multitude of aspects upon which to compare an organisation. 
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All formulae have valid reasons for use in certain instances. Essentially, formulae 

outcomes should be compared with the 'norms' of the particular industry. From this 

comparison it is suggested that credible comparisons can be made. To select key 

ratios indicating potential organisation failure, research has used multivariate 

discriminant analysis. This particular research is detailed in the next section of the 

chapter. 

2.3.9.1 Organisation financial analysis models 

It can be deduced from the foregone that in certain cases companies will be 

considered a good risk on the results of one ratio and a bad risk on results of 

another(s). Subsequently, the need to evaluate a company in a holistic manner of all 

financial account data has been proposed by Altman (1968) Bathory (1987) and 

Taffler (1995). Altman, Bathory and Taffler proposed that by using a number of key 

ratios and summating, or combining in some way their results, this 'aggregated' 

outcome would indicate if a company was a reasonable credit risk provided it 

exceeded a certain figure. 

Altman's Z score 

By using multivariate discriminate analysis (MDA) Altman proposed that a financial 

measurement of a company's creditworthiness could be established. The Z score is 

the summation of the following five calculations: 

Working capital x 1.2 (ratio 2.3 1) 
Total assets 

Retained earninas x 1.4 (ratio 2.32) 
Total assets 
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7" 
-- (ratio 2.33) Earnings before tax and interest x 3.3 

Total assets 

Market value egILtU x 0.6 (ratio 2.34) 
Book debt value 

Sales x 1.0 (ratio 2.35) 
Total assets 

The higher the summation of calculations (2.3 1) to (2.3 5) is, the greater the chance of 

the company not failing. Altman (1976) suggests that a score below 1.81 signifies 

future bankruptcy; above 2.99 the company is healthy; whilst the cut-off point 

between a good survival risk firm and bad one, is 2.675. Hence, it can be deduced 

that the suggested score levels are not linearly, or log(jo) linearly related. 

Bathory's Model 

Bathory (1987) developed a model that utilised ratio analysis to analyse all sectors of 

a company's accounts. Like the Z score, the summation of five formulae must exceed 

a certain figure for the company to be recognised as surviving. The Bathory model is: 

Profit after tax, dej2reciation and deferred tax (ratio 2.36) 
Current debt (bank debt, tax and leasing obligations) 

Pre tax 12rofit (ratio 2.37) 
Capital employed 

Equi (ratio 2.38) 

Current liabilities 

Tanzible net worth (ratio 2.39) 
Total liabilities 
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(ratio 2.40) 

Bathory suggested that a summated score of ratios 2.36 to 2.40 above 0.2 signifies 

the company has a good probability of survival. 

Taffler's Model 

Similar to Altman and Bathory's models, Taffler proposed that when the summation 

of four financial ratios exceeded 0.2 the company had a good long-term survival 

characteristic. Scores below zero indicated potential failure. The four ratios used are: 

Profit before tax x 0.53 (ratio 2.41) 
Current liabilities 

. 
Current assets x 0.13 (ratio 2.42) 

Total liabilities 

Current liabilities x 0.18 (ratio 2.43) 
Total assets 

Turnover x 0.16 (ratio 2.44) 
Total assets 

Schwartz (1974) presented an economic model for defining: why trade credit was 

furnished by 'non financially' biased firms (i. e. firms whose main task was 

supplying the market place with services and/or goods other than capital); what 

differences occur in credit periods between different industry sectors; and how the 

fluctuating monetary conditions of the economy affect the value of credit fumished. 

The model used quantitative data to present some complex fon-nulae for answering 

the above questions. The key findings of the work were: 1. list price demand 

functions tended to be less elastic than present value demand functions; ii. firms 

which have access to money markets tend to lend to organisations who did not have 
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this access; iii. trade credit undermines the macro monetary control prmciple; iv. 

inflation tends to be difficult to estimate for credit purposes; v. because of the result 

in (iv) credit tends to be restrained or credit periods shortened. In all, Schwartz 

considered a number of research areas. However, the decision of how to assess 

whether to grant credit was not answered. 

Srinivasan and Kim (1987) carried out a comparative analysis of classification 

procedures for credit granting purposes. Analysis of present methods for evaluating 

organisation creditworthiness was presented. However, no suitable alternative to 

present procedures was suggested. 

Edmister (1972) identified that small financial turnover businesses had different 

characteristics to those of large companies. This was not just in the amount of 

turnover, but their general financial set-up as a whole. This is an important 

observation for any future creditworthiness model and combined with the research 

conducted by Winch into the increased number of self employed in the construction 

industry, shows that there is a need for discriminating between large and small 

tumover organisations. 

Again, prediction of insolvency was concentrated on; there was no consideration 

given how to evaluate organisation creditworthiness. All research in this section has 

concentrated on financial characteristics to predict failure. Because all of the 

methods in this review claim high predictive accuracy, the use of financial ratios is 

clear for assisting in the construction of a creditworthiness model. However, which 

ratios should be used needs research. Further, the method of relating ratio analysis 
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outcomes to the (present) economic climate and the risk suppliers' see as acceptable 

needs considerable thought. 

2.4 LIMITATIONS AND RECOMMENDATIONS STEMMING FROM 

THE LITERATURE R. EVIEW 

The aim of many financially based models [e. g. Altman's Z-score (1968); Mason and 

Harris' Z model (1979); Kangari, et al. (1992)] has been to identify whether a 

contractor will survive through the next accounting period. This is initially beneficial 

in a study of 'creditworthiness' but fails to identify if a particular contractor has 

sufficient cash flow and management 'morals' to honour credit. In the USA suppliers 

are somewhat more protected from bad debtors than their UK counterparts due to the 

wide use of bonds in the USA and the 1935 Miller Act demanding bonds be taken 

out for work over the value of $2,000. A bond in this sense is defined as a surety 

being contractually obliged to honour a contractor's debts should they default (Uff, 

1994 p. 207). In the LTK bonds are not so widely used and only the minority of 

suppliers tend to insure against bad debt or employ a factor (Chapter 7). Possible 

reasons for the lack of bond use in the UK are that they tend to be: 

6 archaic, obscure and full of traps for the uninitiated' (Murdoch and 

Hughes, 1996 p. 25 1). 

This indicates that suppliers are exposing themselves to potentially high levels of 

financial risk, and in the majority of cases are failing to employ a 'method' for 

protecting themselves against debt. This highlights that accurate contractor 
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creditworthiness evaluation should be a high priority for all suppliers furnishing 

cre it facilities. 

The ability to accurately evaluate contractors' creditworthiness using financial data is 

questionable. Amongst their limitations, is the underlying fact that all calculations 

rely heavily upon past audited accounts. Stuttaford (1991 a) questions the quality of 

such infonnation, and furthennore stated that: 

'longevity [of trading] is no proof of solvency but it does establish some 

form of track record'. 

If the accuracy of the accounts is questionable, any calculations derived from them 

will inevitably reflect this degree of uncertainty. With the added knowledge that the 

majority of suppliers tend to spend less than one hour and no more than f50 

evaluating a contractor's creditworthiness (Chapter 7) the notion that such 

constraints can produce accurate results is questionable. Information costs money. 

Any model for predicting contractor creditworthiness needs also to contemplate 

future economic trends and their potential effects upon trade and cash flow. An 

accurate model will take account of key economic influences. Langford, et al. (1993) 

highlighted the inadequacies of present financial analysis models by suggesting that, 

at present: 
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'They [ratio analysis and Altman's Z-score] measure a static position and 

do not account for the dynamism of managerial behaviour in shaping 

alternative strategies' 

All other models discussed so far have caveats that render them insufficiently 

accurate for evaluating suppliers' degree of risk exposure from crediting 

organisations. Finally, not one of these models attempts to quantify the amount of 

credit that should be furnished. lt would seem that this is a function of subjective 

judgement and experience. Credit registers and Bankers usually recommend a credit 

limit but these limits fail to recognise the financial risk that a creditor is exposed to 

(Chapter 5). That is, the quantity of credit recommended for a given contractor is 

perceived as having an identical risk level for a supplier with a turnover of f Y2m, as 

for one with a turnover of f25m. This cannot be correct; creditworthiness evaluation 

should consider both creditor and debtor 'financial characteristics'. 

Business relationships are a complex continuum and need consideration of a 

multitude of factors (Chapter 4). Since human behaviour cannot be modelled with 

total accuracy the emphasis is once again placed on the person making the final 

decision to grant credit, or not. 

2.5 SUMMARY 

The principal hypothesis of this chapter is that present methods of evaluating 

potential construction contractor debtors are inaccurate; that they tend to use 

historical data and subsequently fail to accurately predict a contractor's present 

financial position. 
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In the field of analysing construction contractors' creditworthiness) this chapter has 

highlighted flaws in present methods; mainly due to research concentrating on 

prediction offailure rather than creditworthiness. Because the construction industry 

accounts for such a large amount of the UK's gross domestic product, there demands 

a method of evaluating contractors as to how financially viable they will be in the 

future depending upon the booms and slumps that the UK economy is subject to. 

At present, there appears no accurate model available for defining the potential future 

creditworthiness of UK construction contractors. Subsequently, lending institutes 

rely heavily upon evaluation of past audited accounts as a means of predicting how a 

contractor is going to perform in the future. Some methods of evaluating 

creditworthiness have questionable methodology and are ad-hoc in nature, it is 

debatable therefore if they can accurately reflect the characteristics of the 

construction industry. Furthermore, the methods purposely designed for evaluating 

construction companies' financial strength and performance have in the main been 

based on data from US construction contractors. In that the UK construction industry 

has different characteristics to the US, the contention that these models will 

accurately reflect UK construction contractors' characteristics requires 

substantiation. 

A reliable and accurate creditworthiness model needs to be dynamic, be able to 

evaluate the holistic nature of the economic environment, be based on the most up- 

to-date financial figures and have an inherent method of predicting the maximum 

credit limit a contractor should be allowed. Subsequently, the methods detailed in 
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this chapter might be summarised as using 'out-of-date' data and failing to realise the 

cyclical effects of political and economic changes that the United Kingdom's 

construction industry is exposed to. 

The key findings of this literature review are that contractor creditworthiness 

evaluation has not received a great deal of previous attention. The methods that are 

available tend to ignore a large number of important factors (e. g. ) such as a 

contractor's management morals for repayment of debt and the booms and slumps 

that the UK economy is prone to. Any model devised to analyse credit risk should, 

undoubtedly, take these factors into consideration if its predictive accuracy is to be 

high. 

The next chapter considers the importance of suppliers to the construction industry. It 

shows that suppliers are key players in the sector and that all methods and 

procedures used by them for evaluating debtors need to be of the highest accuracy if 

they are to carry out their role efficiently and effectively. That is, Chapter 3 

highlights why research into contractor creditworthiness is necessary if suppliers are 

to prosper and continue to furnish the industry with the credit they do. Because of the 

inaccuracies within present creditworthiness evaluation methods, a conceptual model 

is presented to assist in evaluating potential debtors' creditworthiness. 
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CHAPTER3 

Importance ofsuppliers and conceptual model development 

SUPPLIERS'IMPORTANCE AND 

CONCEPTUAL MODEL DEVELOPMENT 

3.1 INTRODUCTION 

The literature review presented in the previous chapter identified that little research 

has been carried out into the importance of the role played by materials suppliers in 

the construction industry. Because resources in all research fields are finite (Holt, 

1998), this chapter asks the question: 'Is there a real need for research into 

contractor creditworthiness evaluation? ' and, 'Do suppliersplay a significant role in 

the construction industry, such to warrant research resources? ' The chapter aims to 

answer these questions and thereby justify the potential 'value' of the research 

contained within this thesis. Building on this justification, a conceptual model for 

evaluating the risk that suppliers expose themselves to, when they furnish financial 

credit to contractors, is explained. 

The chapter identifies that materials suppliers are indeed important players within the 

construction industry. That is, not only for the raw materials they market and sell, but 

also, because they fumish contractors with additional working capital by allowing 

them materials supplied on credit. Some of those data collected from a UK national 

survey of materials suppliers' credit control and debt collection practices, carried out 
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as part of this research, is analysed and confirms that suppliers are a vital source of 

contractors' working capital. These data (i. e. selected for inclusion in this analysis) 

are concerned with suppliers' financial characteristics and the credit terms they offer 

contractors (debtors) i. e. turnover, credit sales to turnover ratio, and time duration of 

credit tenns offered (the remainder of this survey data is analysed later in the thesis). 

It is also apparent from this chapter's analyses that suppliers are critical to the 

functioning of construction activity. The chapter's observations highlight that 

through the credit they fumish, suppliers are: 

i. exposed to potentially high levels of financial risk; 

ii. influence the number of contractors operating in the industry; and 

iii. by way of item (ii) have an influence upon tender prices. 

In summary, the chapter justifies the real need for this research. From this 

justification, evidence is produced that demands a model for accurately evaluating 

the risk associated with granting contractors credit, be developed. The model 

emanates from caveats identified in the reviewed literature (Chapter 2) and 

observations of suppliers' present credit control and debt collection practices. 

3.2 BACKGROUND 

The construction industry contributes significantly to UK GDP (Latham, 1994; Egan, 

1998) and is often referred to as 'the barometer of the economy' (Nash, 1996). This 

axiom has come about due to construction sector participants being highly sensitive 

to economic influences (Hillebrandt and Cannon, 1994; Hillebrandt, et al., 1995). 

Insolvencies in the construction industry are twice as more likely than in any other 
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sector (Lowe, 1997a p. 84), thus underlying the inherent risks of trading within it. 

Further, there are very few barriers of entry to the industry (Hillebrandt, 1971; Lowe, 

1997a p. 87). These facts combined, imply that there is significant nsk when 

interacting (at a business level) with any organisation associated with the sector. One 

result of this, amongst others, is that construction has earned a reputation for not 

being able to produce a product able to fully satisfy clients' requirements 

(Emmerson, 1962; Banwell, 1964; Latham 1994; Egan; 1998) i. e. in terms of project 

time, cost and quality parameters. This in turn, means that construction has become 

renowned for (typically contractor / client) conflict, contractual disputes and 

litigation (Uff, 1994; Murdoch and Hughes, 1996). Indeed, the legal professions are 

often the principal beneficiaries of construction project delivery. 

When considering the relationship between contractors and their (materials) 

suppliers, it is evident that suppliers are exposed to significant risk when they furnish 

materials on credit. Survey results indicated that, generally over seventy per cent of 

suppliers' financial turnover is accounted for by credit sales (Chapter 7). These 

(supplier) credit facilities underpin construction activity and because of this, 

suppliers have earned the reputation of being: 'the Builders' Banker' (Agapiou, 

1998b; Lowe, 1997a). From such observations, it is evident that there is a need for 

accurate creditworthiness evaluation, if suppliers' bad debt is to be minimised and 

credit risk kept within allowable tolerances. The need for effective supplier credit 

control and debt collection procedures is therefore clear. Since the observations made 

in the literature review (Chapter 2) identified flaws in present methods of contractor 

evaluation, a conceptual creditworthiness model is developed to embrace the holistic 

nature of the interaction between supplier and potential debtor (contractor). This 

100 



Chapter 3 Importance ofsuppliers and conceptual model development 

chapter explores the influences that suppliers have on the industry and its users 

(clients and customers). The chapter specifically concentrates upon the financial 

aspects of the contractor / supplier relationship. For the reader who is interested in 

the 'wider' role of suppliers, they are directed to, amongst others, Muya, et al. 

(1997); Sandras (1989); and Lowe (1987b). 

The methodology employed to investigate the said trading relationship used 

macroeconomic figures and survey results to quantify the macro-amount of credit 

furnished by suppliers. A discussion on these findings then follows. 

3.3 METHODOLOGY 

3.3.1 The survey 

As part of this research programme a national UK postal, structured survey of 

suppliers' (creditors') debt collection and creditworthiness evaluation procedures 

was conducted in 1998. The main purpose of this survey was to reinforce (or 

otherwise) the findings of the extensive literature review (provided in Chapter 2), 

particularly with respect to suppliers' credit control and debt collection procedures. 

The aspects of the survey concentrated upon in this chapter are those relating to: 

i. suppliers' financial turnover; 

ii. financial turnover to credit sales ratio; and 

iii. the terms of payment offered by suppliers, to debtors (contractors). 

The figures obtained from these observations are then related to 1998 UK macro 

figures associated with construction industry activity. Subsequent analysis provides 
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evidence to support the need for this research. Greater elucidation of the survey 

design and results of analysis are given in Chapters 6 and 7 respectively of this 

thesis. Chapter 6 details methodologies considered for obtaining information relating 

to current industry practice with respect to supplier credit control and debt collection, 

and, how and which suppliers were to be targeted for inclusion in the survey sample. 

Chapter 7 complements Chapter 6, in that the responses to the survey are analysed 

and observed for trends and practice procedures with respect to suppliers' evaluation 

of contractors' creditworthiness and debt collection procedures employed. 

3.3.2 Data analysis: suppliers' financial turnover, credit sales to turnover ratio 

and debtors' terms of payment 

In 1998 the gross domestic product of the UK was E672.2bn, of which construction 

contributed f35. lbn (5%) (UK Economic Accounts, 1999). When one considers that 

between 50 to 60 per cent of the cost of construction projects is represented by 

materials and equipment (Construction Industry Institute, 1987), it is possible to 

conservatively estimate that total construction materials sales for the year 1998 were 

valued at approximately f 17.6bn. 

Using survey respondent supplied information, the quantity (f) of materials sold by 

suppliers participating in the survey can be estimated from: 

Individual 

supplierfinancial 
turnover 

Proportion of 
x credit sales to 

turnover 

Individual 

supplier credit 
sales (Fonnula 3.1) 
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From Formula 3.1, individual respondent suppliers' credit sales were summated and 

compared to the respondents' summated total financial turnover. The sum total of 

respondents' turnover was estimated at approximately f Y2bn; of which total credit 

sales were estimated at f 0.4bn. That is, nearly eighty per of materials supplied to the 

industry was via credit facilities. 

From the estimated macro figure of materials sold (f 17.6bn) it was possible to 

calculate that the survey conservatively captured approximately three per cent of all 

materials sold to the UK construction industry in 1998 (fY2bn /f 17.6bn). This figure 

may appear small, but the highest financial turnover category listed in the survey was 

'E25m and over'. In that some of the respondents (in this turnover category) returned 

the questionnaire anonymously, an accurate estimation of total survey trade cannot 

be made by consulting the suppliers' respective published accounts. Some 

respondents in this category had a turnover well in excess of f25m per year (i. e. they 

were national household names), so the three per cent figure quoted above is very 

conservative. 

It was then possible to estimate the macro-value of materials sold using credit 

fumished by suppliers, from: 

Total (macro) 

materials sold to 

construction industry 

fl 7.6bn 

Survey credit 
x sales to turnover 

ratio 

0.79 

materials 
purchased on 
credit (macro) 

f]3.9bn 

(Formula 3.2) 
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When referring back to the earlier UK GDP figures, credit sales of construction 

materia s therefore represent over two per cent of UK GDP (f 13.9bn /f 672.2bn 

2.07%). 

With regard to the ten-ns of credit that suppliers impose on contractors, the majority 

of survey respondents (68%) stated that payment should be received by the end of 

the month after delivery (Chapter 7). If, for the purpose of insight it is (conveniently) 

assumed that the value of materials purchased throughout the year is constant, then 

each month, approximately E1.16bn worth of materials are purchased on credit 

(fl3.9bn / 12). Assuming that material deliveries are made for constant values each 

day of the month, it is possible to manipulate the economic order quantity (EOQ) 

inventory control model (Drury, 1993). This identifies the extent of suppliers' credit 

usage by contractors throughout each month (Figure 3.1). 

The EOQ inventory control model is used for determining the optimal number of 

orders, to minimise inventory holding costs and costs of placing orders. The model 

assumes that contractors receive materials at the exact time the last item of stock is 

used. Whilst somewhat 'contrived', the method trades off inventory holding costs 

against the cost of placing orders (Drury, 1993 p. 482). Hence, using the EOQ 

assumption that materials draw is constant throughout the UK each month, UK 

suppliers' approximate average (total) amount of potential debt is over f V2bn per 

month (f 1.16bn / 2). 
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Figure 3.1 
Draw on Suppliers' Credit per Month 
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If it is now assumed that interest charged on borrowed money is 51/4per cent per year 

(Bank of England lending rate at 24 May 1999 [Financial Times, 1999]), it is 

possible to derive that for each month, interest accrues at a compound rate of 0.4 per 

cent. Therefore, the total interest charges per month, for all UK suppliers' credit, 

mounts to E2.3m (f581.5m - E579.2m). 

Having presented the 'figures' associated with volume (f) of suppliers' credit and 

associated costs of interest, a discussion on these findings now follows. 

Importance ofsuppliers and conceptual model development 
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3.4 DISCUSSION 

It is evident that suppliers are very important players within the sector due to the role 

they perform and the amount of working capital that they furnish contractors. It is 

surprising therefore that research into suppliers' traits and characteristics has been 

sparse, particularly, when compared to the volume of research carried out with 

respect to evaluating contractors' creditworthiness. 

The value (f) of materials sold on credit confirms the need for effective and efficient 

supplier credit control and debt collection procedures. Particularly, if poor cash flow 

and bad debt are to be minimised. Previous research in this field has identified that 

present industry practice could be significantly improved upon (Chapter 2). No 

(construction) creditworthiness evaluation model was discovered in the literature 

review, able to consider suppliers' risk with respect to (for example) the quantity of 

credit a contractor should be allowed. Present methods imply that credit to one 

contractor imposes an equal (but proportionate) quantity of risk to a supplier with 

tumover of > E25m as to a supplier with f. V2m tumover (Chapter 5). 

When considering the assertion that suppliers are the Builders' Banker, it is evident 

that a significant proportion of materials are sold using credit. The figure of more 

than E2 1/4m per month in total UK materials interest charges can be defined as 

suppliers' costs for granting this facility. Conversely, it implies that contractors are 

6 saving' this ainount by using suppliers' credit facilities. This is because they do not 

have to borrow to this amount from organisations that would make a direct charge 

for this working capital (i. e. Banks, lending institutes etc. ). In turn, this 'contribution' 

can go towards reducing contractors' overheads, and therefore represents a reduction 
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in cost-estimate mark-up. The credit that suppliers furnish helps ensure that 

contractors are able to tender for, and subsequently, carry out construction projects 

well beyond the scope of their own asset base (alone). On a macro level, this 

contributes some way to keeping more contractors in business and therefore, 

logically, tender prices to be kept keen (i. e. pressure due to competition). 

It may be argued that the cost of borrowed capital is incorporated into suppliers' 

overheads, which is then applied to the basic cost of materials. Since the majority of 

suppliers do not fully appreciate the time value of money, as indicated by 62 per cent 

of suppliers not offering discounts for payment by an agreed date (Chapter 7), this 

observation gives some indication that suppliers possibly fail to 'charge' for the loan 

of such credit. 

3.4.1 Summary of importance of suppliers 

Some of the influences that suppliers have on the construction industry have been 

identified. It is apparent that suppliers' are indeed the 'Builders' Banker'. Through 

the credit they furnish, considerable financial assistance (working capital) is given to 

contractors. Inevitably, furnishing credit in an industry where conflict and 

insolvencies are abundant, is enthralled with risk, and ultimately, demands that 

accurate creditworthiness and debt collection procedures be used. Suppliers are not 

seen as preferential creditors, so should a debtor fail to honour their debt, or worse, 

fail altogether, the risk suppliers are exposed to is inevitably high. 

Current methods of evaluating a potential debtor's creditworthiness are 

predominantly ad hoc and bespoke; ultimately, suppliers' management has to decide 
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if the risk associated with a given contractor's trade is worthwhile. If an accurate 

method of evaluating creditworthiness was available, it could provide two positive 

macro outcomes. First, contractors identified as being too risky (to be allowed 

credit), would be restricted from working on projects beyond their own financial 

resources. The result of this would be that only those contractors with adequate 

resources could tender for and carry out construction projects within their own 

financially 'restrained' sphere and hence, this should help offset failure due 

specifically, to poor cash-flow management. Maybe, it is the case that suppliers hold 

the key to removing the financially unstable contractors in the industry? The 

converse side of this argument may be that at present, suppliers are overestimating 

(imposed) contractors' credit risk, so the industry is being starved of a potential 

source of capital. In such circumstances, maybe a 'barrier' is being erected to prevent 

the smaller (turnover) contractors from tendering for larger (value) projects? 

The analysis and findings provided so far in this chapter have reinforced that 

suppliers are not simply organisations from which to purchase materials. They 

perform a task supplementary to this role (e. g. providing the industry with an 

additional fonn of working capital). By doing so, they have a significant influence on 

the construction industry, its targeted profit margins and the number of organisations 

operating within it. 

Regardless of which viewpoint is taken concerning the previous assertions, the need 

for this research into contractor creditworthiness is underlined. The beneficiaries of 

such research will not only be suppliers, but the entire construction industry. 
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Having justified the rationale and need for this researchq the next section of this 

chapter develops a conceptual contractor creditworthiness evaluation model. The 

model is derived from the knowledge and caveats identified from the literature 

review and, from the questions raised (and answered in part) by the analysis 

presented so far in this chapter. 

3.5 CONCEPTUAIL MODEL DEVELOPMENT 

At this stage in the research, a conceptual model for defining the risk that suppliers 

expose themselves to when they fumish contractors with credit was constructed. The 

model had to be conceptual because the literature review identified a void in research 

pertaining to furnished credit risk. That is, there has been little empirical work in this 

field to date, upon which to mould such a model. 

From the literature review it was evident that significant research resources have 

been consumed on the evaluation of contractors (e. g. Jaselskis and Russell, 1992; 

Russell, et al., 1992; Russell, 1992 and 1996; Severson, et al., 1993 and 1994; Holt, 

et al., 1994; Holt, 1996 and 1997; Hatush and Skitmore, 1997a; Chinyio, et al., 1998; 

Jennings and Holt, 1998). Essentially, the reviewed research regarding contractors 

could be categorised under two generic groupings: 

i. prediction of contractor insolvency; and 

ii. prequalification, for contractor selection purposes. 

Though these two lines of research are useful for their specified predesignated tasks, 

the risk that contractors impose onto their suppliers remains largely ignored. Due to 
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this void, the model presented in this chapter is entirely conceptual and provides a 

foundation around which future research and subsequent thesis chapters are 

structured. As the research within this thesis progresses and evolves, observations 

and variables are highlighted as being important factors when evaluating the nsk 

associated with granting credit. Hence, the model presented in this chapter tends to 

undergo redefinition as the research (thesis) progresses. 

3.5.1 Methodology of conceptual model 

The methodology used throughout for the conceptual model development involved: 

i. making observations of existing practices of credit control and debt collection 

from industry and identifying current best practice; and 

ii. analysing previous research in a spectrum of research fields and considering its 

potential application to the task in hand. 

Though these two points encapsulate a considerable quantity of information, this 

methodology had to be adopted because present practice and previous research can 

act both as a catalyst and a starting point for this research project. 

A definition of 'creditworthiness' follows. This definition is included because it 

defines the 'dependent variable' for this thesis and provides a basis upon which 

future thesis chapters refer to. Essentially, the definition sets a footing upon which 

comparisons with present research and practices can be considered and gauged. 

110 



Chapter 3 Importance ofsuppliers and conceptual model development 

3.5.2 Definition of 'creditworthy' 

The Oxford dictionary (1995) defines 'creditworthy' as: 

'accepted as safe to lend money to, because of being reliable in paying 

money back' 

Initially, this seems an acceptable definition, until consideration is given to the 

amount of money included in the credit transaction and those finances available by 

the lender to lend. Because materials suppliers and contractors vary in organisation 

size, financial backing, management structure and so on (Lowe, 1987a; Muya, et al., 

1997) consideration has to be given as to whether the parties' demands from a 

potential business interaction are compatible. That is, does the contractor being 

furnished credit impose excessive levels of risk onto the supplier, and is this level of 

risk within the supplier's tolerable risk threshold? What these observations imply is 

that there is a need to consider both the lending institute's characteristics and the 

potential debtor's attributes in tandem, during such evaluation exercise. Considering 

only one of the organisation's demands would be failing to consider the whole of the 

6 equation'. If these statements are accepted, it is evident that both supplier and 

contractor characteristics should be considered (i. e. in tandem) when defining an 

interaction between organisations as 'creditworthy'. For the purposes of this thesis 

the definition of creditworthy is: 

4a classification assigned to an organisation, that has the ability and the 

intention to repay a debt, within a predetermined time-span, whilst not 
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exposing the lender to levels of risk outside of their tolerable risk 

threshold due to the quantity of creditfurnished'. 

3.5.3 Technological influence 

It may be argued that the advent of computer technology has the potential to remove 

the need for any goods from being purchased on credit. This is due to the supplier 

being able to, in theory, debit a contractor's account of the required funds at the exact 

time materials are purchased or delivered. However, to defend the need and value of 

this research, prominent observations from the literature review have been made in 

this respect, these being: 

i. contractor cash flow is difficult to estimate (Tucker and Rahilly, 1988; 

Abdullah and Taylor, 1989; Kenley and Wilson, 1989; Kaka and Price, 1991 

and 1993; Skitmore, 1992; Kaka, 1994; Navon, 1995). Hence, at the date 

materials are purchased there may be insufficient funds in the contractor's 

account to pay the bill. Subsequently, contractors are unlikely to want 

'untimely' withdraws from their Bank account as this may: 

a. ) induce overdraft facilities and / or extend overdraft usage: both 

resulting in additional Bank charges than compared to 'normal'; and 

b. ) from (a) may give suppliers an indication of the contractor's 

financial standing if payment is refused. 

From these observations, suppliers may revoke credit facilities to the 

contractor, which is depriving them of a form of working cap'tal; and 
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ii. there is a need to have a high level of trust between supplier and contractor. At 

present the construction industry is renowned for its lack of trust and 'quality' 

relationships (Goddard and Jay, 1980; Peters, 1988; Sandras, 1989; Hillebrandt 

and Cannon, 1994; Shirazi, et al., 1996). To allow a supplier to have direct 

debit facilities to a contractor's account is presently unheard of; and 

iii. the construction industry is renowned for not taking advantage of the latest 'up- 

to-date' technology and being very slow to change its working practices; and 

iv. cultural change; from the above points it is evident that there is a need for a 

cultural change in the industry if computer technology is to become widely 

used for 'instant' payment of materials. Since industry change has been called 

for, a number of years ago (Emmerson, 1962), and still continues to be 

(Latham, 1994; Brandon, 1999), it is questionable if the pace of change is ever 

going to be anything other than 'slow'l 

However, having highlighted the negative aspects of computer usage for debt 

collection, it is recognised that computer technology will, undoubtedly, in the future 

become more widely used in credit control and debt collection procedures, than it is 

at present. 

Having briefly considered the influences of technology on suppliers' credit control 

and debt collection procedures, the question of why suppliers offer credit needs 

answering. There are many reasons why suppliers offer credit to contractors (Smith, 

1987). Some of these reasons being: 
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i. cash on delivery, or cash before delivery imposes greater cost than furnishing a 

credit account (Smith, 1987); 

ii. fellow competitors (suppliers) offer credit facilities, therefore, to remain 

competitive similar facilities have to be offered by all; 

Iii. interaction allows a greater 'depth' of relationship to be built between lender 

and borrower. Lowe (1987b) identified that even when a supplier was 

operating a monopoly they realised the benefits of long-duration interactions 

with customers; and 

iv. from (iii), additional leverage may be exerted by both parties to achieve their 

mutual ends. 

From the above observations it is evident that credit sales of construction materials 

will continue for a number of years to come and that there is a need for suppliers to 

be able to evaluate the risk that they expose themselves to when they furnish said 

credit. The conceptual model for defining contractor creditworthiness is now 

presented. 

3.6 THE CONCEPTUAL MODEL 

The conceptual nsk assessment model descnbed, takes into account: the dynamic 

construction business environment; the implications of managers' perceptions and 

decision making traits upon which decisions are made; the amount of credit allowed 

by the supplier; and the 'type' of business relationship between creditor and debtor. 

The model provides a framework around which the remainder of this research into 

evaluation of contractors' creditworthiness was developed. 
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The conceptual model considers the holistic nature of risk that crediting 

organisations expose themselves to when furnishing contractors with credit. 

To accurately evaluate construction contractors' creditworthiness, the nature of the 

relationship between them and their suppliers should be considered along with the 

environment in which they operate (Altman and Sametz, 1977). The 'base model' 

presented (Fon-nula 3.3) provides such a framework and is formalised via: 

Cr =f (M, E, D, C, e) 
(Fonnula 3.3) 

Where: Cr = Degree of creditworthiness (i. e. quantified credit risk); 

M= Managerial, decision-making influences (business morals) within the 

contractor organisation; 

E= External macroeconomic climate and associated bankruptcy levels; 

D= Debt collection procedure efficiency and amount of credit allowed by 

supplier; 

C= Contractor's financial characteristics (e. g. capital structure, working 

capital, current ratio, etc. ); and 

e= Error correction. 

These variables are individually considered in greater detail in the following chapter, 

to highlight and explain their impact and interaction in this context. 

The variables in Formula 3.3 were determined based on generic headings that the 

reviewed literature (Chapter 2) had been classified and from communications with 
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practitioners (suppliers) regarding how to model contractors' credit risk more 

accurately than present procedures did. Because evaluation of a contractor's 

creditworthiness is restricted in resource allocation (Chapter 7), only 'direct' major 

influences on creditworthiness evaluation were considered, although Fonnula 3.3's 

generic variables do consider a significant number of contractor and supplier 

characteristics influencing supplier's credit risk. Further, since the model is 

conceptual and novel it does allow a basis for future research to build upon. 

Figure 3.2 diagrammatically represents the various levels of the conceptual model 

(Formula 3.3) and identifies the interaction of the variables. 

Figure 3.2 
Interaction of conceptual creditworthiness model variables 
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Since all aspects of the model (referring to Formula 3.3) are presently viewed of 

equal importance, lt follows that if one, or more, of the variables are ignored, then a 

less than optimum evaluation of creditworthiness will ensue. The model is aimed at 

using systems theory of 'gestalt'; that is, the summation of the individual parts is 

greater than their individual values in isolation (Kast and Rosenzweig, 1985). 

The model addresses the present situation of ignoring major impacts influencing 

suppliers' credit risk analysis. A hypothetical example follows which identifies that 

accurate evaluation of credit risk demands a 'complete' analysis be undertaken. Two 

contractors are analysed, along with their respective materials suppliers; their 

characteristics are summarised in Table 3.1. These two scenarios reflect the extremes 

of credit risk. Though the example provided only highlights a small number of 

influencing factors regarding associated credit risk, and is somewhat contrived, it can 

be seen that risk for Example A is significantly less than that of Example B. At 

present, the proportional difference between respective credit risks is un-quantified; 

thus reinforcing the need for further research in this area. 

3.7 SUMMARY 

This chapter has identified the importance of materials suppliers to the construction 

industry. Through the evidence detailed, it is shown that suppliers are not only 

organisations from which to purchase materials; they also provide contractors with a 

forra of working capital. By way of providing this working capital (furnished credit), 

suppliers expose themselves to considerable risk. When considering the observations 

made in the literature review, it is evident that methods used for credit risk evaluation 

of the supplier / contractor relationship could be improved upon. That is, present 
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methods of risk evaluation tend to be reactive, ad hoc, non-scientificý inflexible, 

static and ignorant of many factors. To rectify this, a conceptual model has been 

presented which considers a multitude of factors that influence suppliers' credit risk. 

As findings and observations in this thesis evolve, prominent factors will be 

highlighted and fully investigated. 

Table 3.1 
Characteristics of two potential debting contractors, prevailing environment and materials 

SUDDliers debt collection Drocedures. 

Conceptual Example A Example B 
Model 

Element 
Cr Supplier is multi-national based, Supplier is a single outlet organisation, 

has turnover of fI Obn and has one turnover of fI rn and has 5 00 credit 
million credit customers. customers. 

" Long term relationship with 
M materials supplier 

" Dynamic organisational structure - 
constantly re-evaluating the 
market place for ftiture work 

" Good working relationship with 
materials supplier 

Infrequent business relationship with 
materials supplier 
Static organisational structure - relies 
heavily upon past clients for majority of 
future work 
Business relationship based solely on 
price of materials being supplied 

D0 Amount of credit required E 10,000 

0 Materials supplier has good history 

of collecting debts on time. 

Ee Boom period 
0 Few company insolvencies 

C0f 100 m working capital 
" Assets f 50m 

" Market value f1 bn 

" Previous years pre tax profits 
flom 

Amount of credit required f 10,000 
Poor history of collecting overdue debts 
by materials supplier 

Recession period 
Lots of company insolvencies 

fI Ok working capital 
Assets f5k 
Market value f 1000 
Previous years pre tax profits E500 

The model presented forms a totally new approach to contractor creditworthiness 

evaluation. Since little work has been previously conducted in the subject domain, 

the concepts proffered are based on little empirical research. Hence, one might 
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criticise the model in this respect. In defence of such accusations, it has been shown 

that present methods rely heavily upon analysis of previous years' accounts. 

Therefore, they fail to take account of important factors such as contractor 

management morals and market forces. The model should be viewed as a foundation 

upon which the remainder of this research is based. Ultimately, the only way a new 

model such as that proposed can gain industrial credence is through practitioners 

using it. Popper (1959) philosophised that 'new' techniques should undergo: 

t verification through falsification' 

This statement summarises this chapter well. That is, because any model is only as 

good as the amount of error within it, knowledge of the error rate and causes of this 

error are equally as important as the model's ability to correctly classify the 

dependent variable. 

The following chapters consider the generic variables of Fonnula 3.3 in greater 

depth. The chapters further dissect present research and current credit control 

practice to reveal prominent factors that can be used to assist evaluate supplier / 

contractor financial credit risk. 
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CHAPTER 4 

The credit risk model 

THE CREDIT RISK MODEL: GENERIC VARIABLE 

DEFINITIONS AND DETAILED INVESTIGATION 

OF VARIABLES M AND E 

4.1 INTRODUCTION 

The previous chapter presented a conceptual model for analysing the risk that 

suppliers expose themselves to, when furnishing contractors with financial credit 

(Formula 3.3). The generic factors of this conceptual model are now considered in 

greater depth along with discussion of how these characteristics have an influence on 

suppliers' exposure to potential bad debt. In essence, the contents of this chapter 

outline the way that research into credit risk could be taken forward. 

4.1.1 Chapter structure 

This chapter consists of five main sections. These being: 

0 Section I introduces the chapter and its contents. 

0 Section 2 provides definitions of all of the elements included in the 

creditworthiness evaluation model. 
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9 Sections 3 and 4 provide detailed investigation into elements M and E 

respectively. 

0 Section 5 details conclusions drawn from observations made in the chapter to 

this point and reviews the strategic future direction of research for this PhD 

thesis. 

Following the introduction to the chapter (in the first section), the second section 

provides a description of all elements included in the creditworthiness model and 

future avenues of research that could be conducted into each of these elements. 

Following this, elements M and E are investigated in great detail and models for 

these respective elements derived. Section 5 reviews the findings in the chapter and 

provides a strategic overview for future research contained in this thesis (see chapter 

I section 1.3: Research methodology). 

The reason why elements M and E were assigned specific research resources were: 

i. the literature review had highlighted a significant amount of previous research 

into managerial and organisational decision making that could be adapted and 

used to model supplier credit risk; 

ii. the literature review had highlighted the significant influence that the business 

environment had on organisations operating in it; 

iii. that from i. and ii. elements M and E played an important role in measuring the 

risk that a contractor (furnished with credit) imposes onto the credit furnishing 

supplier; 
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iv. that the decision (by a supplier) to grant credit was ultimately a decision 

making continuum of interacting factors that needed investigation. 

Based on these points, as well as the fact that modelling suppliers' credit risk had 

received minimal prior research consideration, elements M and E were hypothesised 

as being significantly important to warrant research attention in this particular thesis. 

4.2 MODEL VARIABLE DETAILS 

The following sections of the chapter provide details of the variables included in the 

conceptual creditworthiness evaluation model presented in the previous chapter. 

4.2.1 Cr: Degree of creditworthiness 

This is the dependent variable. It is intended that this variable is ultimately 

represented by a numeric on a calibrated, interval scale indicating the risk that the 

supplier is exposing themselves to when furnishing a specific contractor with credit. 

In essence, it represents the degree of creditworthiness for a given contractor and is 

related to the individual supplier's credit risk threshold. This figure is then reconciled 

against the financial asset structure of the supplier and the probability of the 

contractor in question defaulting on repayment. In turn, the obtained figure for Cr 

can be used to identify if the financial credit risk to the supplier results in a 

'worthwhile' gain in utility (Chapter 5). Cr is highly dynamic and fluctuates 

depending on a number of factors. 

Initially, materials suppliers must make a subjective decision regarding allowable 

credit risk (in this context). That is: how can different 'sized' (national or regional; 
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large or small turnover) suppliers reconcile whether the credit risk derived for a 

particular contractor is financially worth the potential profit from their trade? For 

instance, having established a degree of creditworthiness for a contractor (and the 

maximum credit limit that should be allowed in such instance), it follows that a 

multi-million pound turnover supplier may perceive the final qualitative judgement 

as a worthwhile risk. However, a supplier with a significantly smaller turnover may 

decide the opposite. Research is required with respect to how many contractors a 

supplier should fumish credit facilities to, whilst retaining total credit risk within 

allowable tolerances. Factors identified from the literature review that may impact 

upon this decision could be: 

i. Competition by other suppliers: unless a monopoly exists, it follows that goods 

and services must be offered competitively. Risk associated with granting each 

contractor credit must be identified, priced and either incorporated within the 

cost of the service, insured against, or rejected. A balance must be achieved 

between the cost of risk and the opportunity for allowing competing materials 

suppliers the trade of a contractor. Consequently, a supplier's allowable risk is 

not only determined by the contractor but also by competing suppliers; so there 

is an 'external' macroeconomic force imposing upon this variable. 

ii. Should discounts be offered to potential debtors if they honour their debts on, 

or before the dates stated in the supplier's tenns and conditions of trading? 

Factors to consider here will be interest rates and credit duration. 

The construction industry is cyclical by nature; so how often should re- 

evaluation of creditworthiness occur? For instance, if a contractor's workload, 

and hence cash-flow, is dependant upon a single contract, it follows that at 

123 



Chapter 4 The credit risk model 

contract completion the creditworthiness of the contractor should be re- 

evaluated. Though this is a contrived example it underlines the need for 

suppliers to constantly monitor the workload of their customers. Subsequently, 

resources consumed on creditworthiness evaluation need 'balancing' between 

improving supplier turnover and the cost of such creditworthiness evaluation. 

4.2.2 C. - Contractor's finacial characteristics 

Previous research has highlighted that internal (organisational) financial 

characteristics can identify a contractor's possibility of survival into the next trading 

period. Langford, et al. (1993) evaluated the accuracy of ratio analysis and Altman's 

Z-score in predicting company insolvency. It was deduced that due to a lack of 

information regarding construction industry financial 'norins', ratio analysis and Z- 

scores were unable to be compared other than relatively (i. e. intra-industry sector). 

When considering contractor ability to repay debts there is a need to investigate their 

capability to perform. If performance is 'poor' the probability that sufficient income 

will be generated to meet credit repayments is questionable (and vice-versa for 

6 good' performance). Performance in this context relates to contractors' experience, 

n, k 
ability to carry out the project to specification and within restraints imposed upon 

them. 

The internal characteristics of a potential debtor have to be taken into account also. A 

ble link must exist between the finances of a debtor's organisation, and te na b 

characteristics that influence their workload and associated credit risk level. The 

basis for this argument is as follows. An organisation can have all the goodwill 
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needed to honour debts, but if they fail to have the finances, then goodwill is 

worthless. Thus, a form of 'physical' financial measurement is required. This will 

predict the future status of the debting organisation by taking into account workload 

(cash incoming) and current liabilities. 'Cash' in this context refers specifically to 

current assets (or part thereof). 

4.2.3 E: External macroeconomic climate and associated bankruptcy levels 

The construction industry has been referred to as: 

'the barometer of the economy'(Nash, 1996) 

Risk to creditors inevitably varies according to the economic climate and credit 

limits must be dynamic to reflect this. Arguments for including this variable in the 

model are that in 'boom' times, the probability of a contractor becoming insolvent is 

somewhat reduced than when compared to 'recession'. Furthermore, Lowe (I 997a 

p. 84) identified: 

'the peak failure rate for the seýflemplqyed and companies in the 

construction sector appears to be twice as bad asfor other industries' 

Obviously, because of these observations, organisations offering credit to 

construction related organisations are exposing themselves to greater risk than their 

counterparts in other sectors of industry. 
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4.2.4 M: Managerial, decision-making and organizational influences 

Failure to consider how a potential debtor views and reacts to credit conditions will 

result in a key area of analysis being ignored. This is an important aspect because 

inevitably, someone from the debting organisation has to sign cheques. If the firm's 

perception of payments varies to that agreed in the supplier's contract of sale, then 

risk and disagreements will ensue. Three key factors impacting upon organisations' 

decision-making processes have been identified. These being: 

0 Contractor-supplier relationships i. e. duration of the relationship; specification 

and delivery requirements of materials; and the strategy and leverage imposed 

by supplier and contractor when interacting. 

9 Organisational decision-making process i. e. who makes the decision to pay 

creditors? Structural characteristics of the debting organisation; the quantity of 

resources available to evaluate potential debtors; and the influences of market 

turbulence. 

0 The individual and the enviromnent: Is the contractor a prospector, analyser, 

defender or reactor? (a definition of these typographies is given later in this 

chapter) as defined by Miles and Snow (1978). Consideration also needs to be 

given to the resources available to the supplier to evaluate a contractor i. e. 

informational quantity and quality as well as both time and finances available 

to make such decisions. 

4.2.5 D: Efficiency of debt collection procedure and amount of credit allowed 

Having evaluated 'creditworthiness', the need to quantify the amount of credit that 

should be allowed logically then follows. This research argues that the greater 

126 



Chapter 4 The credit risk model 

amount of credit allowed a contractor, is positively proportional to the amount of 

risk. Beyond the scope of this thesis, but requiring research, is the need to identify 

and develop the function of the finance-risk curve of materials suppliers i. e. when 

considering credit limits and maximum number of debting contractors is it linearly, 

quadratically, logarithmically or other mathematical functionally proportional? 

It is accepted that money has a time value (Pilcher, 1992; Sizer, 1989) so an efficient 

debt collection procedure alone, reduces credit risk. Thus, a factor relating to supplier 

debt collection efficiency must be included. 

4.2.6 e: Error correction for the model 

Since the 'problem' revolves around human interaction, a totally quantitative model 

is impossible. People react differently to different business / corporate situations. 

Furthermore, since certain variables include subjective factors that can only be 

measured by means of (e. g. ) utility functions (such as aspects of managerial 

perceptions) then this is another area for 'errors' to exist (Oltman and Lackritz, 1991 

p. 784). 

Ultimately, quantitative analysis of debtor risk can be derived from: 

Cr (Vxi) 
(Fonnula 4.1) 

Where 'Cr' = as detailed in Fonnula 3.3; VX are the n variables considered 

(attributable to) the conceptual model's five (X) components; and VXj is a function 

of- 
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VXi =f(UVMi, UVEj, UVDi, UVCj, UVej) 

The credit risk model 

(Formula 4.2) 

Where: UVxj consist numerous sub-variables considered by the (potential credit 

fumishing) supplier such that: 

Uvxi =f (Vi) (Fon-nula 4.3) 

Where: v,, i F, of Vxj. That is, (Vxi) have sub-utility functions characterised by vxi. The 

sub-utility functions are quantified by transposing 'natural' non-tangible aspects onto 

a scale ranging from zero to one representing their utility value i. e. 1.0 = maximum 

utility (Holt, et al., 1994). 

Having now presented a description of the conceptual contractor creditworthiness 

evaluation model variables and their influence on Formula 3.3, the research in this 

chapter now justifies why generic item 'M and 'E' have received greater research 

attention than compared to their counterparts. 

The reasons for concentrating on these variables were that the literature review 

identified that: 

i. the decision to make a payment for goods (which have been purchased on 

credit) is ultimately a decision-making continuum; and 
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ii. that the economic business environment has a large influence on the amount of 

credit risk a supplier is exposed to. 

Because of these observations and the lack of research that was specific to analysing 

credit risk in this context, investigation into items 'M and 'E' was warranted. 

Research associated with 'D' (suppliers' debt collection efficiency and amount of 

credit allowed a debtor) is detailed later when: 

i. results of a UK national survey of suppliers' credit control and debt collection 

procedures are investigated (Chapter 7); and 

ii. when multi-variative discriminant analysis is conducted on the survey 

responses to observe factors influencing suppliers' utility achieved from 

granting credit (Chapter 8). 

VVThen considering item 'C' (contractors internal characteristics) the literature review 

identified that a considerable amount of work had been conducted in this domain. 

For instance, ratio analysis was investigated by Fadel and Parkinson (1978); Kangari, 

et al. (1992), Russell, (1992); Langford, et al. (1993); Abidali (1995); and Russell 

and Zhai, (1996) amongst others. Because previous research had dealt with financial 

analysis of contractors' accounts, then potential future research would be revisiting a 

domain that had received considerable prior attention. 
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The culmination of the observations relating to the variables in the conceptual model 

meant that items M and E required research attention more so than compared to the 

cother' variables; these variables are now considered. 

4.3 ELEMENT M: MANAGERIAL DECISION-MAKING AND 

ORGANISATIONAL INFLUENCES 

The sub-model now presented specifically concentrates upon generic item M of 

Formula 3.3. The sub-model contains variables that should be considered by 

suppliers; when quantifying 'managerial' risk associated with furnishing construction 

contractors with financial credit. This sub-model graphically derives the unique 

'supplier credit risk profile' of any specific supplier / contractor interaction. 

'Contractor' in this sense is defined as any organisation seeking financial credit 

facilities from a supplier. The sub-model also takes into account a number of human 

and organisational traits and characteristics, not specifically relating to potential 

debtors' financial accounts. This is something that no other creditworthiness 

evaluation model has ever specifically, or implicitly contemplated. Indeed, the sub- 

model presented in this chapter builds on the many of the caveats identified in the 

literature review (Chapter 2), that are associated with present techniques for 

contractor creditworthiness evaluation. By considering factors relating to potential 

debtors' personal managerial and organisational structure characteristics, the 

accuracy by which contractors' creditworthiness may be measured, is greatly 

enhanced. That is, suppliers should be able to determine whether the risk a contractor 

poses as a debtor, is within their 'credit risk threshold'. 
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By understanding and correctly applying the sub-model contained within this 

chapter, materials suppliers will reduce their probability of incurring bad debt. It will 

be observed that suppliers' and contractors' characteristics are jointly considered. 

This is due to the definition of creditworthiness that is being used for this research 

(see chapter 3). This definition identifies that the decision (by a supplier) to grant a 

contractor credit is a unique and dynamic process, requiring consideration of creditor 

(supplier) and potential debtor (contractor) characteristics (i. e. to determine if the 

degree of risk threatened is acceptable, or not). 

Construction differs from other industries in that each project is unique and involves 

an amalgam of numerous professionals and organisations (Murdoch and Hughes, 

1996). Inevitably, the 'bringing together' of these project participants results in new 

business relationships being established and older ones being developed (Peters, 

1988; Peters and Watennan, 1989; Harre and Gillett, 1994; Hillebrandt and Cannon, 

1994; Jarillo, 1995). This section of the chapter concentrates on construction 

contractors' relationships with their materials suppliers, and the psychological and 

managerial decisions taken by contractors, regarding payment for goods on credit. 

The sub-model is designed to graphically illustrate risk levels for crediting 

organisations (suppliers) with respect to their interaction with a potential debtor 

(contractor). It is important to note that this sub-model is entirely 'novel 9. 

Variables included in the sub-model are not presently calibrated. That is, they are 

represented by a subjective continuum. However, the sub-model represents an 

entirely new direction for investigating one aspect of supplier / contractor 

interactions, with particular respect to contractor creditworthiness evaluation. The 
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sub-model should therefore, be viewed as a foundation upon which future research 

could build. For example: to confirrri the best evaluation variables (discriminators) in 

this specific context; to calibrate the measurement of these variables; and to develop 

respective 'importance coefficients'. These latter issues are each voluminous in 

themselves and as such, beyond the scope of the present study. 

This section of the chapter discusses generic item 'M' (Formula 3.3) in its three, 

principal constituent parts. These are: Part MA: contractor / supplier relationships; 

Part MB: organisational decision-making; and Part MC: the individual and their 

environment. 

All variables included in the sub-model were selected from previous research relating 

to: 

* organisations' business interaction with other organisations; 

o organisations interacting with their business envirom-nent; and 

0 organisational structures. 

Sub-model M variables, embrace all aspects of managerial characteristics that have 

the potential to impact upon the supplier / contractor business relationship, with 

particular respect to repayment of debt. Henceforth, each variable within generic 

item M is given its own unique identity. For example, VmAj is variable I of 

component A of generic item MVMA2 is variable 2 of component A of generic item 

VMB3 is variable 3 of component B of generic item M and so on. These identities 

are used throughout the remainder of this thesis and cross-referenced with the 
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Figures detailed later (for example, Figures 4.2,4.3 and 4.4). The variables for 

evaluating a contractor's creditworthiness are now detailed. This is followed by a 

description of how to 'measure' a supplier's risk associated with allowing a 

contractor credit facilities. 

4.3.1 Model part MA: Contractor / supplier relationships 

Increased demand for quality necessitates that contractors work closer with their 

materials suppliers, than used to be the case (Berggren, 1993). The construction 

industry has become notorious for its inability to supply clients with projects on time, 

to budget and desired quality (Simon, 1944; Emmerson, 1962; Banwell, 1964; 

Latham, 1994; Holt, 1995). Hence, suppliers who may adversely impact client 

satisfaction should be avoided wherever possible (Proverbs and Holt, 1999). 

Conversely, there is a need for suppliers to recognise their financial risk, when 

furnishing contractors with credit. In short, contractors and suppliers should carefully 

consider their mutual business relationships (ibid. ). The variables presented in this 

chapter have the ability to 'model' the supplier / contractor interaction with particular 

respect to the risk involved with granting a contractor financial credit. 

4.3.1.1 VmAj: Type of relationship 

Sako (1992) modelled customer / supplier relationships at two extremes to reflect the 

degree of 'trust' between these two trading organisations. 'Trust' was defined as 

being 'goodwill', 'competence' or 'contractual'. 'Goodwill' trust results from 

organisational mutual respect. 'Competence' trust is the recognised ability of 

organisations to carry out a contract between them. 'Contractual' trust is breached if 

either organisation fails to achieve the specific performance requirements of a 
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contract. The closer organisations become to goodwill' trust, the greater their 

probability of a successful business partnership, in terms of achieving the mutually 

agreed 'project target(s) 

Business relationship development is also influenced by environmental and 

organisational factors. In particular: time duration of the supplier / contractor 

relationship; specification of materials (output) being produced; and culture and 

strategy of the interacting organisations. These variables are now discussed. 

4.3.1.2VMA2: Duration of relationship 

Longer (time duration) business relationships engender mutual reliance. Deming 

(1986) and Sako (1992) analysed the time duration for strategic partnerships to 

become evident and found that this evolved over years, rather than weeks or months. 

Opportunities to build long-tenn (supplier / contractor) relationships in this same 

way are potentially reduced; due to individuality of non-mass produced materials 

used in construction. However, many projects require recurrent materials, all of 

which can be single sourced. Hence, there is opportunity within construction for 

suppliers and contractors to build strategic working relationships. These have 

previously been defined as 'Strategic Downstream Alliances' (Proverbs and Holt, 

1999). 

4.3.1.3VMA3: Specification criteria 

'Bespoke' materials induce greater interaction between buyer / seller due to the 

customer requiring the supplier to fully understand their individual, bespoke needs. 

Communication amongst organisations requiring 'standard' items (such as concrete 
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blocks) concentrates predominantly on price and availability, rather than 

specification. Thus, relationships are in one way a function of the uniqueness of the 

item being purchased. Interaction amongst organisations inevitably helps creditors 

(suppliers) understand their customers' potential future work-load and management 

philosophy; this providing an insight to potential repayment. 

4.3.1.4VMA4: Delivery criteria 

Similarly toVMA3, delivery can be classified between the extremes of 'bespoke' and 

'standard'. The more bespoke delivery criteria are, then the greater the amount of 

communication tends to be between buyer and seller. This induces greater mutual 

understanding of each organisations' needs and abilities. For example, it allows a 

supplier to gain knowledge regarding whether the contractor has had sufficient 

foresight to order materials well in advance of needing them on site, or otherwise. 

From observations such as this, a supplier can build a 'psychological picture' of the 

contractor with respect to their ability to pre-plan. Because there is a cost implication 

with having to use a bespoke delivery method (compared to 'normal' delivery 

systems), contractors who continually require bespoke delivery systems are, 

generally incurring extra cost. Hence, by observing contractors' delivery criteria, 

suppliers can determine whether the contractor is proactive or reactive in terms of 

logistics preplanning. 

Reactive practices (e. g. deliveries) indicate an inability to forward plan, they mirror 

an organisation going from crisis to crisis. Because crisis management sometimes 

fails to produce the required result(s), contractors continuing to operate in this way 

are a greater credit nsk than a contractor who exhibits good preplanning abilities. 

135 



Chapter 4 

4.3-1.5VMA5: Culture 

The credit risk model 

Handy (1993 pp. 180-216) identified four cultural organisational types: Power, Role, 

Task and Person. A brief description of each cultural type follows: 

9 Power Culture: predominantly entrepreneurial organisations who have an all- 

powerftil leader from where the organisation's power radiates. The people 

working in a power cultured organisation display a large amount of trust between 

themselves. Communication between the organisation's participants is on a 

personal basis and takes place only if and when required. There are few rules and 

little bureaucracy. Few key individuals in the organisation control all of its 

activities. Decisions are taken to maintain a balance with the environment in 

which the organisation operates. The organisation is proud of what it is and its 

future targets. People who work in a power culture are politically minded, risk 

takers. Power cultures are predominantly small in size and can fail if too many 

high powered leaders become employed. The atmosphere created by 'culture' 

employees is one of competition, which subsequently leads to large turnover of 

middle 'layered' management. The culture exhibits characteristics of arrogance 

and abrasivness. Possible flaws with power cultures are that they can become 

stagnant and as bad as they can be effective. 

9 Role Culture: highly bureaucratic, working in a logical and structured manner. 

The organisation has departments that concentrate on specific chores. People 

operating in a role culture are required to carry out specific tasks asked of them. 

The 'position' of a person in the organisation's hierarchy denotes the power that 
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person has. Rules and standard procedures for carrying out tasks influence the 

organisation. A stable environment allows role-cultured organisations to flourish. 

Role cultures are slow to adjust to changes in their business enviromnent and to 

the advent of competition in their market place. Role cultures exhibit 

characteristics that take advantage of economies of scale, technical expertise and 

product knowledge. However, role cultures tend to not exhibit organisation 

flexibility, product innovation, or skills in adjusting production cost so that the 

product remains competitively priced. 

9 Task Culture: job or project orientated, task cultures aim to bring together the 

correct people to accomplish the task (objectives) presented to them. The level of 

a person's influence within a task culture is based predominantly on their 

knowledge. A further characteristic of a task culture is that it is very adaptable 

and unifies the people within it, so that their goals are set towards achieving the 

project target(s). Decision-making is speedy and made by individuals with the 

prerequisite knowledge. Task cultures are flexible and sensitive to market and 

envirom-nent conditions. However, the culture has difficulty in taking advantage 

of economies of scale, or having great depth of knowledge. The task culture 

thrives on speed of reaction, integration of the workforce, sensitivity, and 

creativity. Control of a task culture is difficult, because the organisation's 'top' 

management has to observe a number of 'groups' activities. When resources 

become constrained, 'group' leaders engender a competition ethos into their 

workers, so that their team can attract resources. When competition is induced, 

individuals reassess their psychological contract of employment: generally 

morale drops and the job becomes less satisfying. The task culture is preferred by 

137 



Chapter 4 The credit risk model 

middle and junior level employees and by most managers. It represents the 

'fashionable' culture at present. However, Handy (1993 p. 189) provides a 

waming: 

organizations do not all embrace this culture it may be that they are 

notjust out-of-date and old-fashioned - but right' 

* Person Culture: not found in many organisations. It assists participating 

individuals in achieving their desires. There is little, if any, organisational 

structure and little hierarchy. Power tends to be 'knowledge' power. Individuals 

who are involved in a person culture organisation are difficult to manage, as they 

want to achieve their own targets. Personal power can be used to 'manipulate' an 

individual. However, individuals in person cultures tend not to be impressed by 

personality. 

Evidently, each of these cultures has their own individualistic traits and working 

practices. For two different organisations to work together efficiently, there is a need 

for both cultures (supplier and contractor) to be able to 'respect' each others' 

working methods and culture. If this respect cannot be achieved then conflict will 

ensue between the interacting organisations. Because conflict tends to induce 

arguments, there is a link between supplier credit risk and the supplier and 

contractor's cultural characteristics. That is, there is a need for mutual respect of each 

organisations' culture so that amicable, non-argumentative working practices can be 

observed. 
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4.3.1.6 VMA6: Strategy and leverage 

The credit risk model 

The longer a supplier works for a customer the greater the demands that customer 

will impose upon them. Shorter delivery times, modified specifications etc. may all 

be experienced. Jarillo (1995) distinguished different organisational working 

relationships (Figure 4.1). By confirming customer needs and interaction 

characteristics (negotiation, bidding, selection etc. ), the relationship 'method' 

between supplier and contractor can be identified. 

Figure 4.1 
Interactions between ownership mode and approach to the relationship 

14ý 

Common 
Ownership 

C4, -ýt 

No Common 
Q Ownership 

From Jarillo (1995) 

Supplier : Contractor Interaction Approach 
CO-ODerative approach I Non-co-ODerative approach 

Vertically integrated company Bureaucracy 

Strategic Network Market 

Figure 4.1 shows the potential interactions of two organisations. Jarillo (1995) 

suggested that at the extremes of an organisational relationship, one organisation 

may decide to purchase the 'other' organisation. When this occurs, the 

conglomeration of the joint organisation can exhibit characteristics of a bureaucracy 

or become vertically integrated. This last sentence is depicted on the top line of 

Figure 4.1. Conversely, organisations who are not under common ownership can 

decide to either interact with another organisation on a strategic or market type based 

basis. Here, 'market' basis is defined as the organisations being at arms-length (ibid. ) 

and having little consideration for the organisation they are interacting with. 
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'Strategic network' is when the interacting organisations have a mutual respect for 

each other and desire the 'best' for both parties. When it comes to relating Jarillo's 

work to contractor creditworthiness evaluation, it is hypothesised that when suppliers 

and contractors have 'good' relationships, they rely on the strategy and leverage of 

the other organisation to achieve each organisation's desired outcome. In turn, if a 

relationship between a supplier and contractor is 'good', credit risk to suppliers is 

significantly reduced, when compared to 'other' less harmonious supplier / 

contractor relationships. 

From the initial review of literature so far in this chapter, no definitive answer is 

evident regarding how best to develop a supplier / contractor business relationship; 

other than to base that relationship on trust and strive for mutual objectives and 

satisfaction of the same. Trust is dependent upon many factors. To idealise one 

particular method of supplier / contractor relationship development is impossible due 

to a plethora of impacts, so 'other' variables imposing upon relationships should also 

be considered. These are now discussed. 

4.3.2 Model part MB: Organisational decision-making 

Consideration of aspects related to organisational decision-making will help 

suppliers understand a relationship between themselves and a potential debtor 

(contractor) in a more detailed and accurate manner. Decision-making is influenced 

by a multitude of variables. Since human behavior is involved, the intrinsic nature of 

the environment, surrounding individuals, and organisational structure are all matters 

to be considered (op. cit. ). Fredrickson (1986) contended that organisational 

(structural) characteristics influence strategic decision-making. In particular, 
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formalisation, complexity and centralisation were identified as key impacts. 

Fredrickson used Mintzberg's research to highlight organisational structures that 

represent the characteristics influencing decision-making processes. These structures 

are: simple structure, machine bureaucracy, and professional bureaucracy: 

9 Simple Structure: Direct supervision is the prime co-ordinating mechanism, the 

key section of the organisation being the strategic apex (Board of Directors, 

President, Executive Committee etc. ). 

o Machine Bureaucracy: The prime co-ordinating mechanism is the standardisation 

of work processes, with the key section of the organisation being the 

technostructure (Strategic Planning, Controller, Operations Research etc). 

e Professional Bureaucracy: Standardisation of skills is the prime co-ordinating 

mechanism, with the operating core (that section involving Machine operators, 

Salespersons, Purchasing Agents etc. ) being the key part of the organisation. 

From analysing organisational structures, Fredrickson (1986) hypothesised that 

decision-making variation would exist. From this hypothesis a number of variables 

regarding organisational structure and the decision-making process are identified 

following VmB,. 

4.3.2.1 VmBj: Organisational influences 

Complex decisions require considerable information processing, often by a number 

of people. In the context of this chapter (and thesis), it would not be unreasonable for 
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a supplier's sales representative, credit control manager, branch manager and area 

manager to be consulted regarding whether to furnish a contractor with credit and / 

or to what extent (credit limit). Such group opinion aims to obtain an optimal 

decision. The purpose of 'group think' as tenned by Janis (1982; 1985), is to obtain 

the thoughts of a number of individuals with a 'common' aim (consensus opinion). 

Hence, the group is normally constructed of those individuals who have common 

values and notions. However, the possibility remains that certain factors and 

elements of risk may be overlooked in such a group. 

4.3.2.2VMB2: Problem and incrementally orientated decisions 

Incrementally orientated problems are optimally solved when organisations are 

structured towards a formalised machine bureaucracy (ibid. ). Variation from this 

spawns an amount of inaccuracy. In terms of contractor creditworthiness evaluation, 

the potential debtor's (contractor's) structure and operating enviromnent should be 

considered, to ensure that a 'match' is present between the contractor organisation 

structure and its business envirom-nent. If it is not, less than optimal decisions will 

ensue. If debting organisations (contractors) make business decisions that result in 

outcomes which are less than 'acceptable' (compared to the optimal possible 

outcome), then the probability of them surviving (remaining in business) and being a 

good credit risk is severely reduced. Hence, there are obvious ramifications for 

creditors (suppliers) if the probability of a potential debtor becoming insolvent 

increases. 
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4.3.2.3VM]33: Dynamic and innovative decisions 

It was further hypothesised by Fredrickson (1986) that centralist, simply structured 

organisations make better decisions than other types of structured organisations. 

Subsequently, as with variableVMB2, this highlights the need for suppliers to identify 

a potential debtor's environment; and evaluate if their structure is appropriately 

configured to operate within it. 

4.3.2.4VMB4: Political decisions 

Professional bureaucracies are better at making political decisions than other types of 

organisational structure (ibid. ). Subsequently, by consideringVMB4, it is possible to 

evaluate if the potential debting organisation is a high or low credit risk with respect 

to this particular characteristic. 

4.3.2.5VMB5: Environmental influence 

The business environment largely influences the effectiveness of managerial 

decisions (Hambrick and Mason, 1984). Where turbulence and emergencies are 

present in the business environment, it was concluded that heterogeneous teams 

made more effective decisions than homogeneous ones. Since the general business 

climate in which all organisations operate is prone to booms and slumps, there is 

always a degree of turbulence present. Therefore, heterogeneous structured 

construction contractors will be less of a credit risk for suppliers than those with 

homogeneous structures. Horvarth and McMillan (1979) identified that 

organisational characteristics impede the strategic decision-making process; 

positioned power within an organisation had great influences in this respect. 

Opposing Fredrickson's (1986) hypotheses, Horvath and McMillan (1979) 
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discovered that autocratic organisations' decision-making was responsive with a 

more informal approach than occurred in simply structured organisations. 

4.3.3 Model part MC: The individual and business environment interaction 

To 'measure' the variables detailed in the following section of this paper, it is 

necessary for the evaluating party (supplier) to observe a contractor's working 

practices, work conditions, employee interaction etc. and make judgements regarding 

how this potential debtor reacts to situations that occur in the business envirom-nent. 

Part of a national UK survey of materials suppliers' credit control and debt collection 

procedures identified that nearly sixty per cent of suppliers used sales 

representatives' reports, as a decision-making implement to gauge whether a 

contractor was 'creditworthy', or not. Hence, when questioning if it is practical and 

economical for a supplier to make observations of a contractor, as detailed in this 

section (MC) of this chapter, it seems that suppliers already observe the working 

practices of contractors before offering them credit facilities. 

However, suppliers reported that the accuracy of sales reports (regarding contractor 

creditworthiness) was limited. Because of this inaccuracy, the variables in section 

MC aim to suggest prominent characteristics of a contractor that could be observed 

by suppliers in this respect. From these observations, a general overview of a 

potential debtor's ability to remain solvent and their philosophy for payment of 

goods on credit can be better understood. 

March and Simon (1958) discovered that decision-makers are bound by numerous 

restrictions. These are now detailed. 
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4.3-3.1 Vmcl: Quality and quantity of inforniation available 

Quantity of information influences decision-making. Traditional wisdom suggests 

that information is always restricted in quantity and quality. Furthermore, the 'cost' 

of gathering information is finite. Hence, (particularly in business) decisions 

normally have to be made with less than optimal amounts of information, so 

'satisfactory' rather than 'optimal' decisions ensue. The greater amount and better 

quality of infonnation available to a crediting organisation (supplier), then in theory, 

the less chance the supplier has of making a poor decision regarding the risk 

associated with granting a contractor credit. However, there is an obvious cut-off 

point beyond which information retrieval is uneconomical. 

4.3.3.2VMC2: Cognitive capacity 

Crediting organisations (suppliers) should 'analyse themselves' to identify whether 

they fully understand the financial risk implications of allowing (contractors) credit. 

Evidence of such poor understanding is a supplier incurring bad debt. If suppliers 

have proved themselves capable of accurately analysing contractor creditworthiness 

then this implies good cognitive capacity. Conversely, large amounts of bad debt 

may indicate the reverse. 

4.3.3.3 VMC3: Resource constraints 

As with variable Vmc,, resources for contractor creditworthiness evaluation are 

finite. The amount of resources expended (generally) directly relates to the accuracy 

of decision made. The greater the resource consumption, the more reliable and 

accurate the decision; but this cannot be automatically assumed in all cases (Black 
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and Bradley, 1996). Here, resources are defined as including time, money and 

people. 

4.3.3.4VMC4: Goal definition 

Following on from variables VMCI-MC3, corporate goals are often broadly (vis-a-vis 

specifically) defined (ibid. ). Consequently, the possibility of achieving definitive 

decision-making satisfaction is reduced. This is due to individuals participating in 

group decision-making, having different perceptions of what the 'real' objective(s) of 

the forum are. An example of conflicting intra-organisational goals may be a supplier 

aiming for maximum turnover, whilst the credit control department is targeted 

towards minimising bad debt. The corporate priorities of the organisation need 

therefore to be clearly communicated to all parties concerned. Definitive goal 

announcements at an early stage of any evaluation meeting will remove any 

ambiguities. In relation to generic item 'M' of Formula 3.3, the goal should be 

primarily to accurately evaluate creditworthiness. This objective should be made 

clear to all parties involved in making a decision whether to grant a contractor credit 

and to what level such credit (limit) should be fixed at. 

4.3.3.5 Environmental influences 

Organisations and their business environment inevitably influence each other (Holt, 

et al., 1999). Research suggests that in a stable environment bureaucracy flourishes, 

whilst an alternating environment is more conducive to a flexible structure (Hedberg, 

et al., 1976). Subsequently, decision-making is also a function of environmental 

influences. 
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Miles and Snow (1978) proposed four fundamental types of decision-maker: 

prospector, analyser, defender, and reactor; each of these typologies having their 

individual characteristics. 

* Prospectors: Opt for flexibility and show entrepreneurial and dynamic flair; they 

exp oit new markets and product opportunities; are constantly looking for new 

avenues of trade; their structure is flexible and adapts to the enviroinment; there 

are few formal rules and regulations. 'Balancing' is required to maintain the 

efficiency brought about by this 'chaos'. They tend to be effective but inefficient. 

9 Analysers: Look at all options and solutions; they aim to minimise risk and 

maximise profit; movement into new markets is carried out only after their 

viability has been proven; certain sections of the organisation are highly 

standardised with lots of rules and procedures, whilst others are highly adaptive 

and have few, if any, rules and procedures. 

e Defenders: Are concemed with stability and efficiency; they aim to go into niche 

markets and concentrate upon a narrow range of services or products; emphasis is 

placed upon hierarchical control and centralised decision-making; they tend to 

concentrate upon planning for efficiency and cost control and are not looking to 

diversify. 

9 Reactors: Are a combination of all the former, so their strategic behaviour 

patterns are unpredictable. They attempt, unsuccessfully, to follow either of the 

other three typologies; poor performance is expected due to them being unable to 
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respond to the environment correctly. This type of decision-maker moves from 

crisis to crisis. 

Having described the salient characteristics of these 'typographies', a number of 

issues can be deduced to assist in measuring the risk involved with suppliers granting 

financial credit to construction contractors. 

4.3.3.6 VMC5: Flexibility, adaptivness and entrepreneurial vigour 

Suppliers should evaluate potential debtors' markets to identify any match between a 

contractor's environment and strategic decision-making typography. For 

organisations performing in a market that demands flexibility, adaptivness and 

entrepreneurial vigour, a 'prospector' typography is optimal followed by 'analysers' 

and then ' defenders'. 'Reactors' in turn induce the greatest amount of credit risk 

onto a supplier when flexible and entrepreneurial skills are called for by the business 

environinent. 

4.3.3.7VMC6: Exploiter of new markets 

'Prospectors' are the best decision-makers for any organisation exploiting new 

market places. This is followed by 'analysers', 'defenders' and 'reactors' in a similar, 

descending order of importance. Hence, when the business environment has potential 

new markets for contractors to exploit, a contractor with a 'prospector' type 

typography should be sought by suppliers, if the supplier wants to minimise their risk 

associated with granting the contractor credit. This is because the prospector 

typography induces less credit risk onto a supplier who has furnished the contractor 

with credit (than compared to the other typographies). This is because 
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4.3-3.8VMC7: Adaptive organisational structure 

Having some relationship to VMC5 and VMC6. if the potential debting organisation 

(contractor) is to operate in new market places, be flexible, adaptive and 

entrepreneurial, then 'prospectors' offer good adaptive decision-making 

organisational structures. Hence, 'prospectors' are a low credit risk for suppliers 

when adaptive organisational structures are desired. 'Reactors' are a poor credit nsk 

in this context. In between these two extremes 'analysers' tend to induce less risk 

than 'defenders'. The reason for this reduced credit risk (with prospectors), in 

relation to exploiting new markets, is that this typography continually seeks to look 

for new market places where employment can be sought. Because employment 

(generally) means a contractor will remain solvent, credit risk to suppliers is 

somewhat reduced. However, there is a need for suppliers to consider the 'strain' on 

respective contractors' working capital and resources, so that contractors who are 

working beyond their own capabilities are identified. 

4.3.3.9 VMC8: Effectiveness 

'Prospectors' have effective decision making traits. Subsequently, in terms of 

creditworthiness evaluation this suggests they will be less of a credit risk than other 

typographies. This is due to 'prospectors' wanting to complete outstanding work and 

move onto new projects as defined in variablesVMC5. VMC6andVMC7. The decending 

9 order' of credit risk for materials suppliers, for Miles and Snow's typographies 

follows that given forVMC5. VMC6andVMC7- 
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4.3.3.10 VmCg: Efficiency 

The credit risk model 

Efficient working practices are most often demonstrated by 'defenders'; who tend to 

consider a multitude of solutions to the 'problem' in hand. Ultimately, 'defenders' 

choose the most cost sensitive option to achieve their desired outcome. 'Defenders' 

should by nature, be best at controlling their own cash flows and portray a better 

(lower) credit risk for suppliers. In line with Miles and Snow's definition, following 

on from 'defenders', the 'analyser' then 'prospector' and finally 'reactor' 

typographies show reducing abilities to be efficient in this context. Hence, by 

analysing potential debtor typography and observing the contractor's efficiency a 

measure of supplier potential credit risk can be ascertained. 

4.3.3.11 Vmclo: Risk minimiser 

The 'analyser' typography is best at minimising nsk associated with long term 

survival; 'analysers' therefore reflect a lower risk for crediting organisations. 

However, because of the definition of creditworthiness that is being used for this 

thesis (see chapter 3) there is a need for both the supplier's and potential debtors' 

typography to be considered jointly. Since both suppliers and contractors operate in a 

business envirom-nent that is competitive, when a potential business opportunity 

presents itself there is a need to make a quick, yet accurate decision, of whether to 

participate in the interaction, or not. One factor that will need consideration is the 

risk taking abilities of fellow competitors in the same market place. This is because 

competition demands that risk (gambles) are undertaken to gain competitive 

advantage over 'other' organisations operating in the same market place. If analysers 

take too long in evaluating associated risk, then excessive cost and possible time 

delays ensue; all of which can be taken advantage of by competitors. Because 
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suppliers have to expose themselves to risk to offer contractors credit facilities, there 

is a need for suppliers to consider their 'objectives' for being in business and relate 

these to whether the credit risk exposure level is worthwhile. Conversely, contractors 

who have to competitively bid for projects have to balance project risks against 

potential gains (profit) from the transaction, against the potential lower bids of 

competitors. Evidently, this identifies that minimising risk is a dynamic continuum; 

being influenced by market competition. Miles and Snow's research indicates that 

the ability to minimise risk is achieved by 'analysers', 'defenders', 'protectors' and 

6reactors' in this descending same order. 

4.3.3.12 Vmc, 1: Profit maximiser 

Organisations seeking to maximise profit tend to have an 'analyser' typography. 

Profit maximisation can be evaluated in two ways. First, if a debting organisation 

withholds payment from a supplier, then it follows that such monies can be invested 

elsewhere for improved profit. This positions 'analysers' as a higher credit risk. 

However, if a longer-ten-n view is taken, maximising profit is synonymous with 

organisational survival (Russell and Zhai, 1996). Subsequently, in such instances, 

although a supplier may have to wait longer for monies owed, repayment should 

eventually be forthcoming. 'Analysers' are therefore positioned towards minimum 

credit risk in the conceptual model, this is followed by 'defenders', 'prospectors' and 

creactors'. 

4.3.3.13 VMC12: Cautiousness when entering new market places 

Contractors exhibiting an 'analyser' typography offer minimum risk to suppliers 

when entering new markets. New marketplaces have to be captured so that 
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contractors keep pace with purchasing 'fashions' of customers (clients) and hence, 

maintain credible cash flow. 'Analysers' consider a number of implications 

associated with entering the market place before making their initial move into it. 

New areas of business intrinsically demand new skills and talents of entrants. Failure 

to recognise these needs and demands will be reflected in additional unseen costs 

(e. g. ineffectual working). Consequently, there is a need to closely evaluate the 

demands of a new market place, ensuring that the contracting organisation can meet 

its requirements whilst remaining solvent. Unseen costs inevitably negatively 

influence cash flow. When incoming cash flow becomes restricted, so a similar 

reduction in cash outgoing occurs (Haverstock, Unknown). This means that the 

contractor tends to delay repayment of creditors until the last possible moment. Other 

typographies fail to consider the new market place's implications to such an extent as 

tanalysers'; therefore, in tenus of credit risk 'defenders' and 'prospectors' are placed 

equally as hazardous, whilst 'reactors' induce greatest risk on suppliers who allow 

contractors credit. 

4.3.3.14 VMC13: Planning for efficiency and monetary control 

Here, 'defenders' are the ideal typography. As with Vmcil this variable has two 

differing viewpoints. If 'defenders' are so good at planning for efficiency and 

monetary control, the implications are that the contractor could possibly withhold 

payment until the last moment. The alternative viewpoint is that 'defender 

contractors' will meet intended profit margins and continue to thrive. Therefore, 

although a supplier may have to wait a little longer for payment, the payment will be 

honoured in the long term. Other typographies are ranked on their monetary control 
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and efficiency based on research produced by Miles and Snow and are shown in 

Figure 4.4 later. 

4.3.3.15 VMC14: Specialist in niche market 

Two extremes need consideration here, market viability and market competition. For 

instance, if the market opportunity has limited duration (life) and an organisation has 

solely dedicated themselves to serving this demand, then it follows that as the 

demand desists their income will mirror this. Following from this, bankruptcy is 

inevitable; unless the organisation successfully diversifies. The converse situation is 

where an organisation holds a monopoly. In such instances, provided there is 

continuing demand for the product and no major management errors, organisational 

survival is virtually guaranteed. Contractors operating in these extremes of 

environment represent different risk levels to crediting organisations. Using Miles 

and Snow's classifications, 'defenders' offer the least credit risk, and 'reactors' the 

greatest risk. 'Analysers' tend to be less risky than 'prospectors', but more risky than 

'defenders' in this specific aspect. 

4.3.4 The model for element M 

Having individually considered the sub-model's variables relating to item 'M of 

Formula 3.3, a graphical risk profile for a potential debting organisation may now be 

constructed. Figures 4.2 to 4.4 depict the literature reviewed in this chapter in the 

form of a risk assessment model. The model is basic, being designed only to 

highlight the key impacts considered. To use the model one must mark the horizontal 

scale of each variable; the position of which, should represent the evaluator's 

perception of how the potential debtor is structured, managed, developed and so on. 
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As a general rule, the closer the mark is to the right of the scale(s) the greater the risk 

element to the crediting organisation and vice-versa. The model comprises three 

sections, each representing the relationships and decision-making aspects (A-C) 

considered in this chapter. 

At present, the scales are un-callibrated. This means assessment is purely subjective. 

This specific 'weakness' requires future research (i. e. to achieve calibration) and 

provide an ability to quantitatively evaluate these variables. Currently, it cannot be 

safely stated whether variables are linearly, quadratically, logarithmically etc. 

related, nor, if the variables are identically 'weighted' in importance. Despite these 

6negative' aspects, the model is in conceptual terms, entirely novel. Because of this, 

the sub-model will use 'utility' functions to convert perceptions into quantified 

measures. The reason for using a utility function is that the variables considered are 

subjective i. e. they rely heavily on an individual's / crediting organisation's 

perception of the associated risks, for each variable, for a given debtor. 
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Figure 4.2 
Part A: Contractor-sUDDlier relationship development 

The credit risk model 
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Figure 4.3 
Part B: Organisational decision-making 
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Figure 4.4 
Part C: The individual and environment 

The credit risk model 
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For element 'M' (Formula 3.3) the following sub-model is derived: 

n 
M=Exi 

(Formula 4.3) 
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Where M= as per Fonnula 3.3; Xi denotes thenvariables considered in the three (X) 

component parts of M. That is, the summation of the variables (1,2,3,4,... n) among 

each of the three components (MA, MB, and MC) of sub-model M provides an 

indication of the potential supplier / contractor relationship (creditor / debtor) 

interaction. Hence, Xi is a function of- 

Xi = 
fUAi 

+ UBi + UG (Fonnula 4.4) 

Where: U= the utility value of components A to C measured in respect of i. Because 

variables included in element 'M of the sub-model are 'measured', based on 

suppliers' individual perceptions of a potential debtor, utility functions are used: 

hence the representation via 'V in Formula 4.4. In that Xi consists of many sub- 

variables, then: 

xi = 
f(V, ) 

Where: vxi are objective variable functions of X. 

(Formula 4.5) 

Formula 4.5 means that the 'value' of the sub functions (vxi) are elements of Xi, so the 

C physical' value assigned vxi has an influence on X. That is, vxi F, and function, of X. 

To consider it another way, (vxi) are utility functions attributable to X, being derived 

from transposing 'natural' non-tangible aspects into utility values on a scale ranging 

from zero to one (i. e. 1.0 = maximum utility). From Formula 4.5 a further 

assumption can be made, this being that the summation of the variables (w) 
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considered in each of the sub-variables (MA, MB, and MC) respectively, provides an 

indication of the supplier/contractor (potential) relationship 'strength'. Hence: 

n 
xi 

=I vxi 

i=j 

(Formula 4.6) 

Because vxi range from 0.0 to 1.0, transposition of Formula 4.6 can be made to permit 

each of the 'main' variables (MA, MB, and MC) to have a range between 0.0 and 1.0. 

This is achieved by Fon-nula 4.7; viz: 

Yxi 
< 1.0 

n 

(Formula 4.7) 

Where: Xi = the group of i variables associated with any one component of sub- 

model M (i. e. MA, MB, or MC). Formula 4.7 allows suppliers to obtain a 

'standardised' measure of a potential debtor's characteristics, so that reasons for 

granting credit (or not) can be measured and interpreted independently. This 

information may be useful for informing contractors why they were not allowed 

credit. It may also be useful to assist credit control departments in defending their 

decision not to recommend a contractor for being allowed credit. Finally, it will 

highlight the contractor who achieves a 'good' overall score for M, but exhibits poor 

characteristics in any one of the sub-components MA, MB or MC. 

In all, the sub-model presented in this chapter allows suppliers (creditors) a 

numerically based method for evaluating certain characteristics of a potential debtor 

(contractor) to identify whether the contractor is 'worthy' of being allowed materials 
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on credit. The evaluation of the characteristics described in this chapter can be used 

to derive whether the evaluated characteristics of the potential debtor are conducive 

to a creditor defining the potential debtor as 'creditworthy', or not. Essentially, the 

characteristics concentrated upon are those that need scrutiny when evaluating 

whether the risk associated with the contractor / supplier relationship is within the 

supplier's allowable risk tolerance level. 

Having presented the 'theoretical' and 'mathematical' elements of the variables 

associated with generic item M of Formula 3.3, it is now necessary to relate these 

elements into a user (supplier) friendly composite. However, as has been previously 

mentioned in this chapter, (and in Chapter 3 where the definition of creditworthiness 

for this thesis is first mentioned), suppliers' perception of risk will influence whether 

the supplier / contractor interaction is perceived as 'creditworthy'. Because of this 

'individual supplier characteristic' (perception) there is a need to also consider 

whether the supplier making such evaluation is risk averse, risk neutral or risk 

seeking. The reason for defining the risk-taking characteristics of a supplier in this 

way, is because different levels (values) of utility will be obtained for variables in 

generic item M, by different risk-taking suppliers. It is shown in Figure 4.5, that the 

risk taking characteristics of a supplier has a large influence on the evaluation of a 

potential debtor. 
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Figure 4.5 
Risk characteristics of supplier and the influence on decision-making 
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With reference to Figure 4.5, and using an example of three different suppliers who 

value a certain decision as having 'some' perceived level of importance, it can be 

seen that the supplier with a risk averse characteristic would assign the decision as 

having a utility value of 0.13; a risk neutral supplier would 'value' the same decision 

with a level of importance as 0.50; whilst a risk seeking supplier would value the 

decision as 0.85. By considering suppliers' risk taking characteristics in this way, 

the sub-model now becomes dynamic (see Holt, et al., 1994). Hence, via the 
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knowledge the supplier has of their own organisation's risk-taking characteristics, it 

is possible for the supplier to identify an 'importance' value regarding the 

characteristics of a potential debtor. For example, if a certain characteristic is 

perceived by a supplier as being key in the evaluation of a contractor's 

creditworthiness, then the utility value of this one characteristic will be assigned a 

greater degree of importance than compared to other, less important (perceived) 

characteristics. 

Obviously, due to 'perception' of suppliers being used in the context of evaluating an 

'importance' rating for individual variables that have been mentioned in this chapter, 

the sub-model (generic element* is designed to allow the individual managerial 

characteristics of both creditor (supplier) and potential debtor (contractor) to be 

modelled. By achieving this, it is possible to identify whether the supplier is going to 

be exposed to financial risk in excess of their tolerable risk threshold when (and if) 

they furnish the contractor being evaluated with credit. 

When questioning 'how' suppliers make a decision regarding contractors' managerial 

characteristics and organisational structure (such as those variables considered in this 

chapter), it is evident that there are a considerable number of observations to be 

made. Because contractor creditworthiness evaluation is stymied (by suppliers) with 

being highly restricted in resources allocation (Chapter 7); evaluation of contractor 

creditworthiness using the sub-model derived in this chapter has to be realistically 

employable within such constraints, if it is to gain mass usage. Hence, there is a need 

for 'everyday' operations of a supplier to be used and / or slightly manipulated so 

that the variables detailed in this chapter can be 'measured'. For instance, sales 
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representatives when visiting a contractor who has, or is going (potentially) to be 

fumished with credit, should observe working practices of everyone that they meet at 

the contractor's organisation. By making such observations it could be deduced if 

there is an organisational hierarchy present, whether the operatives in the 

organisation give the impression of being motivated in their work, and so on. Sales 

representatives could also gather infonnation regarding whether the contractor 

desires a long-tenn business relationship with the supplier (or not). Sales 

representative(s) personal contact with a contractor who has credit facilities with the 

supplier, or who is seeking credit for the first time, cannot be understated. Indeed, 

many of the variables detailed in this chapter are particularly suitable for evaluation 

by people from a supplier's organisation who have personal contact with the 

contractor whose creditworthiness is being evaluated. 

The knowledge of a supplier's sales department, who deals with contractor materials 

orders, can also be used for evaluation of contractors' characteristics that have been 

detailed in this chapter. For example, by monitoring the ordering of materials and 

delivery criteria asked for by a contractor (who already has credit), the supplier's 

sales department can gain knowledge of a contractor's characteristics. That is: has 

the contractor the ability to pre-plan materials needs for future work?, or are special 

'next day' delivery demands being continually asked for?; what their workload is at 

that point in time?, and how does this fluctuate based on seasonal influences and the 

prosperity of the economic climate (etc. )? Factors like these can all be used to build 

the creditworthiness profile of a contractor who has, or is potentially going to be, 

offered credit facilities. 
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Observations such as those mentioned, all have the ability to indicate to a supplier 

the degree of financial risk that they expose themselves to. Because of the 'value' of 

these observations, it should be made explicit to all supplier personnel who have 

contact with contractors, who want (or already have) credit, that any 'information' 

they can gather on the contractors' characteristic are worthy of 'modelling' for the 

purpose of financial credit risk evaluation. 

Evidently, if a number of different people from a supplier's organisation are 

compiling information on a potential, or actual debtor's characteristics, then there is 

a need for this inforination to be 'filed' in one specific location. This is so that 

4 physically' collecting the relevant data consumes only minimal resources. Possibly 

the use of the supplier's Intranet computer system may be an ideal tool where 

contractor characteristics could be stored. Subsequently, from this gathered 

infon-nation, a supplier's management could make a decision whether to grant credit, 

and to what level (credit limit). Yet again, the comments made in these last 

paragraphs are potential areas for future research, which are beyond the realms of 

this current research project. 

Having presented a model that evaluates element M of Formula 3.3, the research now 

moves on to concentrate on generic element E. 

4.4 ELEMENT E: EXTERNAL MACROECONOMIC CLIMATE AND 

ASSOCIATED BANKRUPTCY LEVELS 

Bad debt resulting from construction contractors' insolvency is a significant risk to 

suppliers. In attempting to assess such contractor credit risk, there is a need to 
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incorporate factors relating to macroeconomics. This section of the chapter presents a 

regression model for predicting macro levels of English and Welsh construction 

company insolvency through consideration of macroeconomic indicators. Contractor 

insolvency for Scotland and Ireland are ignored from this statistical analysis, because 

of data incompatibility. That is, England and Wales insolvency data is only available 

from the Department of Trade and Industry, whilst Scottish and Irish insolvency data 

is only available from these respective countries' Trade and Industry departments. 

Hence, there tends to be disparity between these insolvency classification techniques, 

meaning that surnmating the representative insolvency numbers would result in data 

incompatibility. This lack of uniformity (variance) in the dependent variable 

(contractor insolvency numbers), would prove unreliable in any regression model. 

The technique of regression was selected for this modelling task because it had the 

n, k 
ability to estimate the time value (number size) of the dependent variable (contractor 

insolvencies), based on observations of 'other' independent variables (Oltman and 

Lackritz, 1991 p. 498). The analysis presented confirms that construction contractor 

insolvency rates are highly related to: 

i. volume of brick deliveries to 'all' construction; 

ii. the construction materials price index for housing; and 

iii. the volume of sand and gavel sales. 

in order to optim' Transpositions (detailed later) were performed on these factors, I ise 

analysis. To utilise the developed regression model to its best ability, crediting 

organisations (suppliers) should trend these indicators (volume of brick deliveries; 
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the construction materials price index for housing; and the volume of sand and gavel 

sales) in attempting to mitigate future financial risk exposure. 

4.4.1 Background 

Previous research has identified that assessment of credit risk to materials suppliers 

should consider the holistic nature of the business environment; as well as the 

financial and management principles by which construction contractors operate. By 

considering enviromnental (business) factors relating to insolvency of English and 

Welsh construction contractors, it is envisaged that a greater understanding of the 

risk that materials suppliers expose themselves to when they furnish contractors with 

credit will be gained. 

The fundamental catalyst for this chapter is as follows: If there are links between 

economic factors and the total number of English and Welsh construction contractor 

insolvencies, then these need to be highlighted and understood. There are several 

reasons for this. First, movements in these economic factors (to be detailed later) will 

act as indicator(s) of future contractor demand and general 'economic health'. 

Further, these indicator(s) could be used as predictors of future construction industry 

workload and concurrently therefore, as predictors for signifying the risk of 

contractors' potential for failure (insolvency). Finally, the factors identified as being 

statistically significant in predicting contractor insolvency levels, may assist in 

determining maximum credit limits for contractors. Regarding the latter, it has 

previously been suggested that credit limits should be a function of economic 

'buoyancy' at a given time (and in the near future, i. e. next accounting year) (op. 

cit. ). 
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In summary, this section of the chapter concentrates upon construction industry 

contractors and their creditworthiness. It investigates the link between levels of 

English and Welsh construction contractors' insolvency, and economic factors such 

as UK construction materials price indices and the construction industry's demand 

for construction materials. 

Prediction of insolvency, for various sectors of industry, has received previous 

research attention (e. g. Deakin, 1976; Altman, 1976 and 1993; Mason and Harris, 

1979; Taffier, 1995; Russel, et al., 1996; Lowe, 1997a). However, many of the 

models resulting from this research, utilise input factors that are difficult and / or 

costly to obtain by suppliers. Since this section of the chapter is primarily concerned 

with evaluating (contractor) credit risk for materials suppliers, input factors must be 

easily and economically obtainable (Holt, et al., 1994). Hence, to enable suppliers to 

gain information which does not result in excessive resource consumption, there is a 

need to maintain a close 'proximity' between the working environment that materials 

suppliers are exposed to on a daily basis (input factors), and construction contractors' 

survival / insolvency rates (credit risk). 

When discussing contractor insolvency, relationships between different organisations 

within the business economy must be considered. The reason for this is as follows. 

Construction involves a number of different organisations of varying characteristics; 

such as size, technological advancement, financial structure, management capability 

and corporate configuration (Chapter 2). The resultant effect upon each organisation 

when another in the 'chain' fails (becomes insolvent), is a transfer of (financial) debt. 
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Lowe (1997a p. 88) suggested that failure of one finn interacting with the 

construction industry may in turn, result in the insolvency of another; thus 

highlighting the need for future research into the 'domino effect' of company 

insolvencies. 

4.4.2 Methodology of insolvency prediction 

Economic principles imply that society will, ultimately, decide how much, when and 

what to manufacture (Begg, et al., 1991 p. 2). Furthermore, society will directly and 

indirectly, dictate the amount of money they are prepared to pay for a service or 

product. The interactions of these principles form the notion of supply and demand. 

As demand varies so does the price of a consumer product, and vice versa. It 

subsequently follows that cost and delivery quantities of construction materials will 

fluctuate depending upon the economic climate at a specific point in time, or in the 

future, depending upon lead-in times associated with construction logistics. 

The price fluctuation of materials alms to find the point of equilibrium between the 

industry's needs (material demand) and the price that is willing to be paid. To 

analyse links between economic factors and construction company insolvency levels, 

this section of the chapter consulted quarterly statistical records at two yearly 

intervals for the period 1970 to 1995 (inclusive). These statistical records included: 

The Annual Abstract of Statistics (various); and Housing and Construction Statistics 

(various). From these records, a database of quarterly statistical measures was 

compiled. When using statistical records in this way there are caveats requiring 

consideration. For example, one must be aware that the criteria for calculating 
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construction materials price indices has changed over time. In short, constant 

consideration needs to be given to the source and accuracy of such data. 

The data considered (for the period observed) also facilitated observation of 

economic trends and their simultaneous reaction, movement and fluctuations under 

both Labour and Conservative governments. 

4.4.3 Factors considered 

Since materials suppliers' prime function is to provide building products to 

construction contractors, evaluation of contractors' creditworthiness is a 

supplementary, yet essential task if the supplier is to offer credit facilities within a 

tolerable risk level. Factors to be included in contractor creditworthiness evaluation 

procedures must not result in excessive resource consumption; otherwise the model 

will be rejected by those it is intended to help. To support this statement, part of a 

survey of methods presently used by UK materials suppliers for contractor 

creditworthiness evaluation, identified that resource consumption averages under one 

hour and costs less than fifty pounds; per contractor evaluated (Chapter 7). Within 

these constraints, seven factors were selected as being 'easily' and 'economically' 

obtainable, and 'measurable' by materials suppliers. A further fifteen factors were 

obtained for each 'prime' variable. These 'other' variables were obtained by carrying 

out mathematical transformations on the 'prime date'. The seven principal factors 

were: 
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i. Construction contractor insolvencies (designated a); the number of 

construction companies declared insolvent. For the analysis presented, this is 

the dependent factor. 

ii. Ready Mixed Concrete (designated b); denotes the amount of ready mixed 

concrete produced in a specific quarter, measured in thousand cubic metres. 

iii. Brick deliveries (designated c); denotes the total number of bricks (facing, 

common and engineering), delivered to customers by the end of a given 

quarter. 

iv. Block deliveries (designated d); denotes the total thousand square metreage of 

blocks (dense concrete, aerated concrete and lightweight concrete combined), 

delivered to customers by the end of a given quarter. 

V. Sand and Gravel (designated e); denotes the total sales of sand and gravel 

measured in thousands of tonnes delivered, per quarter. 

vi. Construction materials price index for housing (designatedj). 

vii. Construction materials price index for all types of construction (designated g). 

Before performing analyses on these raw data, transpositions were performed. The 

purpose of transfonnation is defined by Frees (1996 p. 421) as: 

I rescaling the data' 

Chatedee and Price (1977 p. 38) and Brook and Arnold (1985 pp. 91-3) list a number 

of advantages to be gained from transposing data for the purposes of applying 

multiple regression techniques to them. These are: 
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9 stabilising variance; 

e reducing the impact of outliers; and 

9 gaining factors that are 'more' normally distributed and linear in characteristic. 

Transpositions were performed to allow an in depth investigation between the 

dependant and independent factors, when using regression techniques. A full list of 

those transpositions performed and respective identification numbers (for the various 

transpositions) are exhibited in Table 4.1. 

Table 4.1 
TranSDOSitiOlrIS Derformed and reSDeCtiVe identification numbers 

Transposition method Identification Number 
Natural log 1 
Exponential 2 
Lagging data by one quarter of a year 3 
Lagging data by two quarters of a year 4 
Lagging data by three quarters of a year 5 
Lagging data by four quarters of a year 6 
Differencing the data once 7 

Differencing the data twice 8 

Differencing the data thrice 9 

Differencing the data four times 10 

Inverse of data II 

The exponential of the prime data multiplied by 10-3 i. e. 12 

Transposition 12 = exponential (prime data / 10') 

The four point centred moving average of the factor 13 
The cumulative actual figure for the factor 14 
The cumulative four point centred moving average of the factor 15 

The identification letters for factors, and transposition numbers, (given hereafter in 

parenthesis) are used for acronym of the data for brevity. For example, c3 indicates 

the total number of bricks delivered in a quarter (c), lagged by one-quarter (3). These 
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acronyms should be noted because they are referred to throughout the following text. 

A total of 112 factors were initially considered in this analysis. That is, the 15 

transformations were performed on each prime factor as well as using the prime 

factor itself i. e. sixteen data sets were considered for each prime factor (16 x7= 

112). 

The following section explains the mathematical underpinnings of obtaining certain 

transposed variables. Transpositions relating to natural log and exponential are 

excluded from this explanation, because it is assumed that the reader has basic 

mathematical knowledge in these domains. 

Lagging: to best explain this transformation, an example is shown in Figure 4.6. 

Figure 4.6 
CalculatinLy a time lai! Lyed factor 
Time (quarterly yearly 

data) 
Original variables One quarter time 

lagged variables 

Two quarters time 
lagged variables 

t-- 1 5 8 9 
t--2 8 9 4 
t--3 9 4 2 
t--4 4 2 3 
t-- 5 2 3 
t-- 6 3 

From Figure 4.6, to lag a factor by one quarter requires removing the first original 

variable numeric and starting the 'lagged vanable' with the second of the originally 

listed variables. That is, the lagged variables are 'moved up' one time period, and the 

first variable removed. This process continues progressively until the desired number 

of lags has been incorporated into the data. 
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Differencing: this involves observing the difference in the original variables between 

one quarter and the next. Again, by using illustrative figures the mathematical 

construction of a differenced factor is easily seen (Figure 4.7). 

Figure 4.7 
Obtaininiz a difference factor 

Time Original variables First Differenced Variable 
Calculation 

First Differenced Variable 

t 5 8-53 3 
t2 8 9-81 1 
t3 9 4-9= -5 -5 
t4 4 2-4= -2 -2 
t5 2 3-2=I I 
t6 3 

Having obtained the first differenced variable it is then possible to determine the 

second, third and fourth differenced variables as required. 

Four Point Centred Moving Average: As with diffierencing and lagging of data, to 

explain the calculations involved in deriving a four point centred moving average 

variable, it is most easily achieved via a worked example (Figure 4.8). 

Figure 4.8 
Calculation of a four point centred moving average variable 
Time Original Variables Four Point Moving Average 

Calculation 
Four Point Centred Moving 

Average 

t 5 

t2 
t3 

8 
9 = (5 +8+9+ 4) 4=6.5 

= (6.5 + 5.75) 2=6.125 

t4 4 = (8 +9+4+ 2) 4=5.75 
= (5.75 + 4.5) 2=5.125 

= (9 +4+2+ 3) 4=4.5 
t5 2 

t6 3 
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From Figure 4.8 it can be seen that the average value of four consecutive original 

variables are summated and then divided by four to produce an average. Since this 

calculation provides the average of period 2.5,3.5,4.5 and so on, the final colunin of 

Figure 4.8 summates the two consecutive calculated four point moving average and 

finds the average of these averages. 

4.4.4 Prediction of contractor insolvency 

Notwithstanding its macroeconomic connections, this section of the chapter's 

emphasis is on predicting contractor insolvency for the purpose of evaluating the 

level of credit risk that contractors impose on materials suppliers (when they are 

furnished credit). By predicting contractor insolvency levels, creditors can adjust 

their methods of analysing contractor creditworthiness risk in relation to the present, 

or predicted economic climate. For example, if it is forecast that a considerable 

number of companies will become insolvent in the near future, then the risk level to 

suppliers is increased; obviously, more so than were the converse predicted. This 

assumes that all other factors remain constant (e. g. no change in contractors' 

management philosophy towards payment for goods). This latter caveat is important, 

because during a recession, cash flow becomes a higher priority than profit (Brett, 

1991). 

In that suppliers are not recognised as 'secured' or 'preferential' creditors, the 

implications for them when a contractor defaults on payment (or worse, becomes 

insolvent) is directly related to the supplier's own financial well being; indeed 

survival. Subsequently, if it is possible to predict, in macro terms, the probability of 
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contractor (debtor) failure, then the implications for crediting organisations are 

obvious i. e. the supplier can take actions to reduce their level of financial exposure. 

Because bad debt has to be counteracted by an upward adjustment in overheads (e. g. 

upon materials prices), so bad debt reduction (tentatively) relates to increased profit 

margins (less need to reduce profit margins to remain competitive with other 

materials suppliers). It also leads to improved competitiveness (less need to make 

allowance in price of materials sold to counteract bad debt), and increased client 

satisfaction (the client will tend to be 'happier' purchasing materials at a lower price 

than compared to the price that 'other' materials suppliers are charging for the same 

item[s]). In all, suppliers ability to accurately forecast the level of construction 

contractor insolvencies will (potentially) provide the supplier with an indication of 

their present potential bad debt risk exposure level. 

4.4.4.1 Methodology for predicting insolvency 

Ideally, 'present day' data would be available regarding construction contractor 

insolvencies. However, time and resource constraints mean data is always 'out of 

date' and often limited in its frequency. Subsequently, there is a need for predicting 

future economic occurrences, based on what has gone before, so that organisations 

can modify their actions to ensure nsk is kept within allowable tolerances. For 

materials suppliers, who furnish contractors with credit, it is evident that there is a 

need to maintain potential debt risk within allowable tolerances. By producing a 

regression model for predicting contractor insolvency levels, suppliers should be able 

to gauge their potential financial risk exposure levels, with respect to fluctuating 

contractor insolvency levels, with a greater degree of accuracy than compared to not 

having such knowledge at their disposal. It should however, be borne in mind that it 
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is not always essential to minimise risk. The objective in business is to identify risk, 

pri . ce i. t and sell it. Hence, within the context of this thesis's, the final decision to 

grant credit must ultimately lie with the materials supplier, for whom the risk will be 

perceived as a worthwhile investment, or otherwise! 

Construction contractor insolvency prediction will never be 100 per cent accurate 

due to 'noise' within the derived model and / or noise in the independent variables. 

Because of this noise an error correction term is required in any prediction model; 

viz.: 

Number of Contractor Forecast 
+ error in forecast (Formula 4.8) 

Insolvencies (via economic factors) 

The aim is (of course) to minimise 'error' at all times, so that the forecast is of 

highest accuracy. However, since there is a cost associated with obtaining 

information, a trade-off has to be made between the resources consumed obtaining 

'perfect' information and the benefits of obtaining 'less than perfect information'. 

That is: 'is there a sufficient return on the resources consumed to warrant such 

expenditure and similarly, does the accuracy (and actions) resulting from having this 

information justify its expenseT Again, future research is required to definitively 

answer this question. 

4.4.4.2 Estimation of error methodology 

Contractor insolvency is not an isolated occurrence, so analysis of contractor 

insolvency trends and volatility, in isolation, would prove an inadequate forin of 
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prediction in itself Therefore, relationships between the total number of insolvencies 

and other factors must be considered. For this chapter, those factors which will be 

6modelled' have been detailed previously in the chapter. The factors have been 

selected for use in this analysis because they relate to everyday 'hands-on' materials, 

the volumes of sales for which, the majority of suppliers should be able to easily 

monitor. 

Primary analysis of construction contractor insolvency levels identifies a cyclical 

pattern with a gradually increasing number of insolvencies per year (see Figure 4-9) 

(see further Oltman and Lackritz, 1991 pp. 634-5). The upward trend reflects a 

gradually increasing number of companies and contractor insolvencies. Figure 4.9 

shows that insolvencies in both the general business enviromnent and the 

construction industry, have increased at an approximately constant rate throughout 

the period investigated (apart from periods of recession). It can also be deduced that 

the number of contractor insolvencies accurately mirrors the broader business 

6prosperity' (the number of insolvencies in the English and Welsh business 

environment). This statement is based on the knowledge that the UK was in 

recession during the late 1980's and early 1990's and that the insolvency trend 

during this period significantly changed from that which had gone before (Lowe, 

1997a). Also noticeable from Figure 4.9, is that since the period investigated spans 

UK governance by two different political parties (Labour and Conservartive), 

insolvencies have followed a relatively constant trend despite such political changes. 

There seems no need on a macro level therefore, to deduce any 'weighting' to 

political governance in respect of insolvency frequency. 
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Finally, it can be seen that the total number of construction contractor insolvencies 

mirrors very closely the trend for overall company insolvency for England and Wales 

(correlation coefficient of 0.98). Thus, a fonnula for predicting construction 

contractor insolvency might also be used with some accuracy, in predicting overall 

company insolvency for England and Wales, and vice-versa. 

Figure 4.9 
Company insolvency levels in England and Wales 
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Following observation of insolvency trends, the interactions of previously mentioned 

economic factors with respect to construction contractor insolvencies are now 

investigated. 

4.4.4.3 Prediction of contractor insolvency using multiple regression techniques 

Contractor insolvency is a causal interaction (output dependant upon the input of 

many factors), so the relationships between actual and predicted insolvency figures 

can be investigated and modelled utilising statistical computer software. For this 
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thesis chapter, the stepwise regression abilities of SPSS version 8 were used. A 

comprehensive description of the methods used in stepwise variable selection is 

given in Chapter 8. A number of regressions were performed using various 

dependent variable transpositions (as detailed earlier), the most statistically 

significant regression model identified was: 

a15 = 3270.013 constant + (0.409c]5) + (77.182f]O) + (-0.293e7) + (-0.148e3) (Formula 4.9) 

From Formula 4.9 it was deduced that: 

i. the cumulative four point centre moving average of brick deliveries (c]5); 

ii. the differencing of four quarters on data relating to construction materials price 

index for housing (fl 0); 

iii. differencing data related to sand and gravel deliveries by one quarter (e7) and; 

iv. by lagging sand and gravel deliveries by one quarter of a year (e3). 

Produce statistically significant estimation of the cumulative four point centre 

moving average relating to construction industry contractor insolvencies (a15). 

Forniula 4.9 produces an R2 value of 0.99 and an F statistic of 877.07. The initial 

conclusion here is that Formula 4.9 provides a very good estimator of construction 

contractor insolvency. The R2 figure relates to the regression sum of squares divided 

by the total sum of squares. The total sum of squares calculation referred to is 

defined via Formula 4.10, viz.: 
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n 
(Y Y)2 TotalSS =I 

The credit risk model 

(Formula 4.10) 

Where Yj relates to the value of the dependent variable at point j; whilst Y denotes 

the average value of Y group. Similarly, the regression sum of squares is calculated 

by using Formula 4.10, but replacing Yj with fi 
, the latter representing the regression 

estimated value of Y at interval j. Essentially, the sum of squares calculation allows 

observations to be made with respect to estimated average values of variables. From 

this discussion on sums of squares it is evident that R2 figures close to one indicate 

the regression equation has the ability to classify the dependent variable more 

accurately than compared to a regression formula having an RI value closer to zero. 

In sum, the R2 value represents the percentage of movement in Y, attributable to 

simultaneous movements in the dependent variables. Consideration is now given to 

the F statistic of the regression model (Formula 4.9). The F statistic is derived by 

Formula 4.11. 

F regressionMS 

residualMS 

yý_ Y)2 

K 
(y 

- 
Y)2 

n-l-K 

(Fonnula 4.11) 

Where MS denotes mean square. Y denotes the predicted value of the dependent 

variable (contractor insolvency); Y denotes the mean value of the dependent 

variable; K denotes the number of independent variables used in the regression 

equation; and n denotes the number of observations in the dependent and 

independent samples. 
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The F statistic produced by Formula 4.9 of 877-07, when compared to F statistic 

tables, confinns that the regression fonnula is statistIcally significant and worthy of 

further consideration. Residual analysis perfonned on Formula 4.9 is now discussed. 

The Durbin-Watson (DW) statistic identifies the first-order autocorrelation function 

in the residuals. Autocorrelation is the correlation of the values of series with the 

values lagged by one case (Frees, 1996). That is, the linear relationship between Yt 

and Y, 
-, 

is observed (ibid. ). The fonnula for deriving a Durbin-Watson statistic is: 

T 

e -2ýe t t-I 
A-d 

DW= t=2 
T 

e2 
^t 

t=l 

(Formula 4.12) 

Where T denotes total time of observations under consideration; t denotes relative 

time periods in the data observed; and ý denotes the residual from the linear 

regression model at a particular time. Based on the first lagged correlation of the 

residuals, the Durbin-Watson statistic can lie between the extremes of 0 and 4 and 

ideally should have a mean of 2 (Brook and Arnold, 1985 pp. 44-5). For Formula 4.9 

the DW statistic is 2.25, confirming significantly low autocorrelatlon between the 

independent factors. Brook and Arnold (ibid. ) stated that the smallest level of 

autocorrelation between the factors gives a good indication that the regression model 

will 'perform' well, i. e. with small differences between predicted (f ) and actual (1) 

values. Based on this statistical test, the potential predictive accuracy of Fonnula 4.9 

is again shown. 
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For Formula 4.9, the following statistics were obtained from analysis of variation: 

0 Regression sum of the squares = 3.88 E+09 

0 Residual sum of the squares = 26530843 

0 Regression mean square = 9.7 E+08 

0 Residual mean square = 1105451.8 

These figures confirm that the regression model accounts for a significantly large 

portion o the variance in the dependent variable. This statement is based on the 

knowledge that the figures relating to the 'regression' statistics (regression sum of 

the squares and regression mean square) are significantly larger than the 'residual' 

statistics (residual sum of the squares and residual mean square). 

A series of independent variable t-tests were used to identify if factors identified in 

the regression model (Formula 4.9) contributed significantly (at the 95 percent 

significance level) to the prediction of contractor insolvency (see further Oltman and 

Lackritz, 1991 pp. 594-596; Frees, 1996 p. 85-89). It is necessary to test for 

independent variables' ability to predict the dependent variable, because this 

indicates which predictor variables are most powerful in identifying characteristics of 

the dependent variable when the regression formula is used (Formula 4.9). From the 

results of Mests it was possible to identify which variables should have resources 

assigned to them, so that resources could be spent on collecting data that specifically 

adds towards the predictive accuracy of the regression model. The Mest results 

confinned that all factors included in the regression model (Formula 4.9) are 
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statistically significant at the ninety-five per cent significance level. Table 4.2 details 

characteristics of Fonnula 4.9 with respect to Mest results and respective 

significance levels. 

Table 4.2 
Results of Wests for re2ression formula 4.9 

Variable t-value Significance 

cJ5 38.122 0.000 
fl 0 3.969 0.001 
e7 -3.683 0.001 
e3 -2.088 0.048 

Table 4.3 details model correlation and variance inflation factors (VIF). Variance 

inflation factors capture the complex relationship between the independent variables 

(Frees, 1996 p. 273). By analysing the characteristics of the independent variables, 

with respect to their linear relationships, VIFs check for collinearity. Collinearity is 

when a linear (or near linear) relationship exists between one independent variable 

and a combination of the other independent variables (Frees, 1996 p. 272). No 

significant level of correlation between the independent factors was evident. The 

correlations remain significantly small, thereby indicating little relationship between 

the variances of factors. Frees (1996 pp. 272-273) considered the influences of 

collinearity and summarised viz.: 

i. high correlation of independent variables does not prevent a regression model 

from producing 4 good' predictions; 

ii. tests for model adequacy and estimates of error variances are still valid; and 
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iii. collinearity can magnify the standard error of individual regression 

coefficients. 

Chatteýee and Price (1991 p. 191) and Frees (1996 p. 274) stated that VIF values in 

excess of ten often signal the data has multicollinearity problems. Since this is not 

the case with variables used in Formula 4.9, collinearity does not negatively impact 

on the accuracy of forecast figures of contractor insolvency levels. 

Table 4.3 
Correlation and VIFs for factors in formula 4.9 

Correlation I VIF 
Factor c15 fl 0 e7 e3 

c15 1.000 2.114 
fl 0 -0.441 1.000 1.628 

e7 0.200 -0.357 1.000 1.384 

e3 0.576 -0.053 0.350 1.000 1.950 

Having identified that Fonnula 4.9 has acceptable statistical characteristics it is 

necessary to investigate if its perfortnance measurement is of sufficient accuracy. For 

this investigation two measures were taken: the mean percentage error (MPE) and 

mean absolute deviation (MAD). 

Mean percentage error (MPE) is defined viz.: 

n y, y, 
MPE -xl 00% 

Yi 

Mean absolute deviation (MAD) is derived from the formula: 

(Fonnula 4.13) 
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n 
I Yi 

- 
Y^i 

MAD = '=' 
n 

The credit risk model 

(Formula 4.14) 

For both fonnulae, Yj denotes actual contractor insolvency figures for period i; Yi 

denotes forecast insolvency figures for period i and n denotes the number of 

observations taken. 

For Fonnula 4.9 MPE = -8.06 per cent whilst MAD = -850.12. Though the MAD 

figure seems initially high it has to be considered in relation to the dependant factor's 

numeric. As the dependant variable (contractor insolvency) is a cumulative 

summation of construction contractors' insolvency numbers, these figures are large 

(approaching 40,000). When the MAD figure is compared to the average of the 

summation of the dependant factor an average MAD is derived at -5.79 per cent per 

observation. Both MPE and MAD identify that Fonnula 4.9 performs well in relation 

to predicting contractor insolvency numbers. 

4.4.5 Discussion of regression findings 

The regression model identified that: brick deliveries; the construction materials 

price index for housing; sand and gravel sales; and transpositions performed on these 

factors are good indicators of the cumulative four point centred moving average of 

construction contractor insolvency numbers. 

Since the construction industry operates in a highly fluctuating market (for both 

demand of goods and prices charged for such), the predictor factors in the regression 
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model are to some extent expected, albeit their modelling in this way is novel. That 

is, it would be unreasonable for demand of building materials to remain constant 

when the demand for construction work declines. In turn, this fluctuation will 

influence the cost that contractors are willing to pay for such materials. The laws of 

supply and demand and the price equilibrium mechanism do therefore operate in 

relation to the regression model presented. Fluctuations in demand and costs of the 

predictor variables, identifies a direct relationship between the workload of the 

construction industry and associated insolvency levels of contractors. 

Having already assessed the prediction performance of Formula 4.9, model 

restrictions, model noise and the impacts upon materials suppliers (crediting 

organisations), credit risk is now discussed. 

4.4.5.1 Practical restrictions of regression model 

Formula 4.9 has limitations. The formula relies in part upon the construction 

materials price indices for housing works. This index is calculated via a weighting 

applied to certain materials contained within Table 2 of the Housing and 

Construction Statistics publication (various dates). Caveat: Materials used in the 

indices are reassessed as to their relative importance in depicting the overall cost of 

construction materials. Since materials selected for inclusion in the indices have to 

reflect current demand in building practice, thought needs to be given as to which 

materials, should be monitored in this context. 

Accurate usage of Formula 4.9 necessitates the utilisation of macro figures in relation 

to total bricks, and sand and gravel deliveries per quarter. Because up-to-date 
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information of this kind is not readily available, materials suppliers should carry out 

4 self-monitoring' if the model is to be used. 'Self-monitoring' records of such sales 

in this context is a process whereby suppliers constantly monitor, (e. g. ) the number 

of bricks delivered to site by their organisation and / or the representative number of 

brick quotations supplied. Then, not only can a judgement be made against how 

successful the supplier is at winning orders, but also, this would indicate their 

proportion of market share and fluctuations due to increased competition and 

changes in market demand. From this, suppliers could estimate macro sales of bricks. 

The second problematical area for using Formula 4.9 arises when considering the 

physical types of predictor materials. Certain suppliers, such as those who sell (e. g. ) 

plumbing and heating materials will have no 'hands-on' experience of the number of 

bricks, or sand and gravel that customers may be purchasing. Thus, their ability to 

cestimate' quarterly sales of such is implausible. Subsequently, the need for materials 

suppliers to work together and share information on the demand and price 

fluctuations of the materials they sell is necessary if Formula 4.9 is to be used with 

any accuracy. 

It is reiterated at this point that this section of the research reports one component 

only of a conceptual model for evaluation of contractors' creditworthiness. Future 

aspects of the research that need investigation are whether 'estimated' data figures 

for the independent variables in the regression model would provide sufficiently 

accurate identifiers of credit risk (insinuated through contractor insolvency), or if it is 

advantageous to wait and use actual published data; even though there is a time lag 

associated with the latter. It maybe the case that both 'estimated' and published 
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figures should be used in the final creditworthiness evaluation model; only future 

research could answer this question. 

4.4.5.2 Regression model noise 

Formula 4.9 detailed that any model used for forecasting future events will inevitably 

have an element of error. When predicting contractor insolvency, there are a plethora 

of influences that need consideration, in tandem with the regression model (Formula 

4.9). Some of these factors being: 

0 Interest rates influence loan repayments. Since borrowing by construction 

clients is often required to finance construction work, the higher interest rates 

are, the lower is construction demand. Construction industry clients at times of 

high inflation realise the 'time value of money' (Pilcher, 1992) and are likely to 

delay payment (Haverstock, Unknown). Because materials suppliers are 

positioned low on the 'hierarchy' of the construction supply chain, fluctuations 

occurring higher up in the chain are likely to be magnified when payment 

eventually reaches the materials supplier. That is, if payment by the client is 

late to the contractor, the contractor then delays payment to sub-contractors so 

as to recoup interest losses from the initial late payment, and then the sub- 

contractor mirrors this late payment to the materials supplier. Because 

contractor insolvency is generally related to their cash flow status (Lowe, 

1997a pp. 87-88), delayed payment by an employer can induce cash flow 

problems for a contractor. If this situation continues for any length of time, 

then the potential for contractor insolvency is magnified. Because suppliers, 

who are unsecured creditors, have allowed the contractor credit, there may be a 
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direct link between interest rates and suppliers' potential bad debt. Future 

research is evidently needed to confirm the (logical) assumptions between 

interest rates and contractor insolvency levels. 

The number and size of future contracts available for which resources can be 

employed will influence construction insolvencies. The clients' decision to 

build is a highly complex one requiring consideration of many factors. Further, 

since there is no 'typical customer', the notion that construction demand is 

predictable is somewhat unreliable. 

9 Government legislation alters demand for construction work. For example, it 

has become evident that attracting foreign companies to set up factories in this 

country is influenced by many factors, such as employment rates and LTK 

attitude towards a common currency. These factories often employ large 

amounts of construction resources, and so again, directly impact construction 

demand. 

The above mentioned factors of macroeconomic demand cannot reliably be built into 

a macro model when considering the resource constraints that contractor 

creditworthiness evaluation is enshrined with. However, the three bullet points do 

have an influence on the 'contractor insolvency prediction' problem being discussed. 

The three examples given are by no means an exhaustive list. Taking elements to 

consider to a decisive end would require considerable amounts of resources. 

However, what the list of points does achieve is to act as a basis upon which future 

lines of investigation could follow and, serve to put the output of the model 

(contractor insolvency prediction) into a broader context. 
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Having presented the caveats associated with using the regression model (Formula 

4-9) it is worth considering whether there is any real need to use the contractor 

insolvency regression model in its 'proper' mathematical context. For instance, as 

has been previously mentioned, the price equilibrium mechanism will induce 

suppliers to make changes to the price they sell materials at, so that they can remain 

competitive. As this is the case, if suppliers incorporated an element of their working 

knowledge of prices that contractors are willing and able to pay for materials, then it 

is possible for suppliers to gain a knowledge of the business envirom-nent prosperity. 

From this knowledge suppliers should be able to gain an indication of contractor 

insolvency levels and hence the risk that their organisation is exposed to by 

furnishing contractors with credit. Inevitably, by removing a statistical procedure and 

replacing it with suppliers' personal judgement induces questions relating to 

suppliers' judgement of evaluating the present business envirom-nent and then 

relating this to contractor insolvency. However, since contractor creditworthiness 

evaluation is constrained in both time and finance resources available (Chapter 7), 

consideration has to be given to less costly analyses such as using suppliers' 

judgement for evaluation of future insolvency levels based on prices materials are 

being sold at. Yet again, only future research can answer the question of whether 

suppliers' judgement is of sufficient accuracy in forecasting contractor insolvency 

levels and the respective credit risk that fluctuations in insolvency imposes on 

suppliers' credit risk. 

4.4.6 Insolvency and credit risk 

So far in this chapter, total numbers of construction contractor insolvencies have 

been considered in relative isolation to the main aim of this thesis. That is, there is a 
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need to link the prediction, and occurrence of contractor insolvency, to the risk that 

materials suppliers expose themselves to when they furnish financial credit. It has to 

be borne in mind that by allowing a contractor to (lawfully) remove materials from a 

supplier's stores and install them on site before payment is made (by the contractor) 

for such material, induces considerable risk onto the supplier. Therefore, to relate 

forecasts of contractor insolvencies to the risk that suppliers expose themselves to 

when allowing contractors credit needs consideration. This chapter now considers 

this (insolvency prediction verses supplier financial risk exposure) relationship. 

Having 'related' contractor insolvency to supplier credit risk, it is possible to 

construct a conceptual risk diagram that contrasts contractor insolvency with supplier 

nsk (see Figure 4.10). From this diagram, it is possible to derive that there must be 

an optimum level of financial risk that a crediting organisation (supplier) should 

expose themselves to, to maximise its potential client base (Figure 4.10). It is 

assumed here that maximising client base is inimical with profit maximisation (Black 

and Bradley, 1980). 

It will be noted that the X-axis in Figure 4.10 is labelled 'crediting organisation 

financial turnover'. This 'label' has been used as it has been found that those 

suppliers with a 'large' financial turnover experience less loss in utility when a 

contractor defaults upon payment, than compared to suppliers with less 'sizeable' 

financial turnover (Chapter 5). Evidently, by using the regression model presented in 

this chapter it is possible to observe trends in insolvency patterns. When relating 

these insolvency patterns to Figure 4.10, suppliers should be able to gain insight into 

the financial risk that they expose themselves to by allowing contractors credit. The 
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derived risk diagram fails to incorporate any figures relating to contractor insolvency 

numbers; it arbitrarily discriminates between 'low', 'medium' and 'high' numbers of 

insolvencies. Hence, future work is evidently needed to define 'real' numbers in this 

respect. 

Figure 4.10 
Crediting organisations' risk related to contractor insolvency levels 
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At present, it is hypothesised that different suppliers, in terms of their characteristics, 

wi perceive different numbers of contractor insolvencies as imposing subjectively 

different quantities of risk upon them. This will be a function of supplier size (capital 

structure), market share, geographical spread and other such characteristics. 

Therefore, it is necessary for each individual supplier to quantify these subjective 

aspects for themselves. That is, in these respects it is difficult and dangerous to 

generalise. 

Since observations made relating to variable 'E' of the conceptual model (Formula 

3.3. ) in the latter section of this chapter relate to the risk that suppliers are prepared 

to accept in return for gaining a contractor's trade, there is commonality between 

observations made here and the decision making section. Because of this evident 

'utility' theme emerging from this research, Chapter 5 specifically concentrates upon 

utility and its application to the risk that suppliers expose themselves to when they 

fumish contractors with credit. 

4.5 SUMMARY AND REVIEW OF RESEARCH FINDINGS 

An infinite number of business relationships exist between contractors and their 

suppliers. Relationships have to be based upon trust; the greater the trust the more 

chance of a strategic partnership evolving. With the need by construction contractors 

to reduce their costs (Latham, 1994; Egan, 1998) there is scope for greater 

collaboration between contractors and materials suppliers. When considering 

creditworthiness implications and trust between suppliers and contractors, then the 

more mature a relationship between organisations, the greater the amount of trust 
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between them. One possible conclusion is that short-term business relationships are 

more risky than longer term ones. 

It has also been identified that prediction of contractor insolvency is a complex 

interaction of many factors. By analysing macroeconomic factors closely related to 

suppliers' working enviromnents, a fundamental regression model has been 

developed for predicting contractor insolvency rates. By further incorporating a 

concurrent form of subjective decision making process to the model output, it is 

possible to identify the amount of risk that suppliers are prepared to expose 

themselves to. 

The regression model identified that contractor insolvency levels are highly related 

to: construction materials price indices for housing; the quantity of bricks sold; and 

the volume of sand and gravel deliveries made in one quarter of a year. By 

perfon-ning mathematical transformations on these factors, an insight into present and 

future contractor insolvency levels are gained and hence, possible fluctuations in risk 

associated with interacting with 'financially unstable' companies determined. 

It is accepted that the sub-models in this chapter to some extent generalise the issue 

at hand, but it is a foundation in an area for which very little previous work exists. In 

this respect the sub-models in this chapter are entirely novel. 

In terms of the overall research contained in this thesis, this chapter has reinforced 

the assertions made in Chapter 3 regarding present creditworthiness evaluation 

procedures failing to consider a number of potential influences of whether 
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contractors will honour their debts, or not. Indeed, this chapter has raised as many 

questions as it answers. Thereby proving two distinct conclusions: 

i. there is a lack of research into the evaluation of potential debtors' 

(contractors') creditworthiness; and 

ii. that the observations made throughout this thesis to date, do contribute to the 

knowledge domain. 

Because regular and periodical reviews of this research's findings were compiled and 

reported to the academic community (see Nicholas, et al., 1998; 1999; 2000b; 2000d; 

and 2000f and as outlined in sections 1.2 and 1.3 of chapter 1: aims and objectives of 

the research and research methodology respectively), it became evident that the 

research was uncovering too many avenues of further research for this one PhD 

thesis to consider. This meant that a strategic decision had to be made regarding 

future research activities to be undertaken in this PhD programme. Hence, a decision 

was made to concentrate upon the utility experienced by a supplier when they grant a 

contractor credit. The basis for this decision was: 

i. suppliers are so important to the construction industry, in terms of the amount 

of working capital they furnish it with, that research into this source of finance 

is important; 

ii. following on from i. that suppliers need to perceive themselves as 'gaining' 

from exposing themselves to the risk of incurring bad debt; 
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iii. that detailed consideration of elements E and M both identified that suppliers' 

perception of potential interaction had to be considered in any creditworthiness 

evaluation model; and 

iv. a paper had been written and a conference presentation made (Nicholas and 

Holt, 1999; and Nicholas, et al., 2000e) which had detailed the influence, in 

ternis of utility experienced by a supplier, when they fumish a contractor with 

financial credit. The comments received from Construction, Management and 

Engineering'S referees and the RICS COBRA conference (1999) attendees 

indicated to the author greater consideration into the utility aspects of 

fumishing credit was required. 

Based on these points, a decision was made to concentrate future research on 

modelling factors, identified as influencing the utility that a supplier experiences 

from granting a contractor financial credit. 

In summary, having in detail considered elements E and M of Formula 3.3 

(conceptual model for evaluating contractors' creditworthiness) in this chapter, the 

next chapter considers the influences upon suppliers' utility from granting financial 

cre it to contractors. 
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CHAPTER 5 

INFLUENCES ON SUPPLIERS'UTILITY WHEN FURNISHING 

CONTRACTORS WITH CREDIT 

5.1 INTRODUCTION 

This chapter specifically concentrates on contractor financial credit limits, their 

derivation, and subsequent implications on materials suppliers' utility (from trading 

with contractors). The need for concentrating on this particular aspect of suppliers' 

credit risk are threefold. That is: 

i. It has been highlighted by the literature review (Chapter 2) and results of 

surveying suppliers, credit control and debt collection procedures (detailed in 

Chapter 7 later) that, contractor creditworthiness procedures and subsequent 

credit limit methodologies all fail to consider the characteristics of the creditor 

and debtor simultaneously. 

ii. Because the definition of 'creditworthiness' (Chapter 3) being used in this 

research demands that supplier and contractor characteristics are considered in 

tandem. 

iii. The conceptual creditworthiness evaluation model (e. g. section 3.6 in Chapter 

3) requires consideration of the amount of credit allowed by a supplier, to be 

taken into account (i. e. generic items D and Cr). 
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iv. A number of variables included in the conceptual model (Formula 3.3) use 

subjective measurements (e. g. potential debtors' decision-making traits; 

strategic decision making characteristics of supplier and contractor etc. ). 

Because of the qualitative nature of this data (that nonetheless need to be 

(measured' for accurate contractor creditworthiness evaluation), utility 

measurements are an ideal method of converting subjective data into 

quantitative measures. This quantitative measurement is then easier to interpret 

and gauge decisions against. 

It is important to consider the influence upon a supplier, that the quantity of credit 

furnished to a contractor (i. e. contractor credit limit) has. This is because the greater 

the amount of credit furnished, the greater the amount of credit risk exposure to the 

supplier. This chapter looks at influences and background issues that impact upon 

suppliers' credit risk for a potential debtor (contractor). The chapter simultaneously 

discusses and critically appraises current methodologies for 'calculating' contractors' 

credit limits. Following on from this, a new approach is presented to identify whether 

the risk associated with granting an additional contractor with credit, results in a 

worthwhile gain in utility for the creditor, or not. 

5.2 CREDIT LIMIT BACKGROUND ISSUES 

It is generally accepted that the credit facilities furnished by materials suppliers to 

construction contractors, forms an intrinsic element of working capital for those 

'borrowing' organisations (Lowe, 1997b; Agapiou, et al., 1998). The greater the 

amount of 'free' credit that can be obtained by a contractor from suppliers, directly 

relates to a contractor's potential profitability and subsequent enhanced probability 
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of survival. 'Free' credit in this sense is defined as that quantity of finance obtained 

from suppliers that is not directly 'charged' to debtors (e. g. for the use of such a 

service or in interest charges). 

Evidence relating to the methods that suppliers use to determine credit limits 

emanated from a UK nation-wide structured survey of materials suppliers' credit 

control and debt collection procedures (described in detail, later in Chapters 6 and 7). 

The survey identified what evaluation methodologies are used and what outside 

organisations are approached by suppliers in order to gain details of contractors' 

creditworthiness. From investigating these issues, it was found that suppliers 

presently have little accurate knowledge of the risks that they are exposing 

themselves to, when they furnish credit. A succinct but critical appraisal of present 

credit limit methodologies now follows. 

5.3 CREDIT LIMIT METHODOLOGIES IDENTIFIED 

Three principal methods used by suppliers for establishing credit limits were 

identified from the survey, these being: 

i. Time duration of business relationship between supplier and contractor. 

ii. Credit registers. 

iii. Bank references. 

These three methods of credit limit derivation are now individually detailed. 
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5.3.1 Time duration of supplier / contractor business relationship 

Previous research has identified that the longer (time duration) a business 

relationship between organisations continues; the greater the mutual knowledge (and 

dependency) of each other becomes (Sako, 1992; Grant and Schlesinger, 1995; 

Jarillo, 1995). Logically therefore, the longer the business relationship between 

supplier and contractor, then the more accurate should be the decision regarding the 

quantity of finances a contractor should be allowed to borrow from a supplier. From 

this time dependent interaction, suppliers insinuate that they can gather sufficient 

information on a contractor (potential debtor) to define a maximum level of 

permissible credit. 

There are numerous caveats associated with this approach. First, how can an initial 

credit sum be calculated if no prior business relationship exists between the two 

interacting organisations? Second, how dynamic is the crediting organisation's 

decision making, regarding (e. g. ) a contractor's workload and associated impact(s) of 

their market place? (these impact ability to repay debts). For instance, if a contractor 

concentrates resources on one major construction project, then the implications for 

overall cash flow may result in cash starvation elsewhere. 

5.3.2 Credit registers 

Credit registers' methods of defining contractors' credit limits exhibited a common 

underlying philosophy that credit limits be determined predominantly on a 

contractor's previous years' financial accounts. For confidentiality, Credit register 

names and exact methods of determining credit limits are not made explicit here. 

However, it was noted from the final recommended financial credit limit that 

199 



Chapter 5 Influences on suppliers' utility whenjurnishing contractors credit 

different credit registers defined different credit limits for the same potential debtor. 

For example, when one set of contractor's accounts were considered, then 

application of one particular Credit register methodology resulted in an additional 25 

per cent of credit being recommended (above the arithmetic mean credit limit 

defined by all other Credit register methodologies considered). Therefore, there 

seems no definitive answer at this time (based on observations of Credit registers) to 

the question: "What should the credit limit of a potential debtor be? " 

In contrast, some Credit registers derived credit limits for 'gUidance only' and stated 

that the calculated sum (credit limit) should only be used as a 'ceiling'. This would 

indicate that organisations that compile Credit registers question their reliability, 

reproducibility and robustness. Some Credit register methodologies took into 

consideration a contractor's repayment history and any previous County Court 

Judgements served against them. However, the majority of Credit registers would not 

recommend that a potential debtor was unworthy of credit facilities! 

5.3.3 Bank references 

Information supplied by Banking corporations generally pointed to credit limits 

being derived from five areas of investigation: 

i. Ability of a potential debtor's management to understand and control the 

financial aspects of their business. 

ii. Previous years' profitability and general 'health' of a potential debtor's balance 

sheets, including projected organisation turnover (the time duration was not 
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stated for this. However, one would assume that it is a function of the amount 

of credit being sought). 

iii. Organisation liquidity i. e. what is the 'borrowing requirement' and expected 

rhythm of payback by the debtor? 

iv. Available security for goods supplied. 

V. Overall risk to the lending institute (considering the potential debtor's market 

place and other economic factors). 

Here again, it is evident that the subject of lending finances is still something of an 

'art form' rather than a 'science' (Rouse, 1991). However, the greater degree of 

investigative methodologies used by Banks (in comparison to Credit registers) does 

highlight the flaws of purely accountancy-based techniques, in attempting to 

accurately define the risk that debtors can impose onto creditors. 

None of the credit limit methodologies identified from the survey, considered the 

financial characteristics of the lending institute. Therefore, regardless of whether the 

supplier's turnover was Elm or E25m per year, the (potential) imposed credit risk of 

furnishing a given contractor credit was generally implied as identical! In an ideal 

situation, the final decision to grant credit, or not, should not only depend upon the 

perceived risk (to the supplier), but also a number of external factors (as detailed in 

Chapter 3). This way an accurate knowledge can be gained as to whether the 

financial risk of granting credit is too great for the organisation, or otherwise. 

Obviously, because of the caveats identified with present credit limit methodologies, 

there is a need for closer scrutiny of a potential debtor's credit limit evaluation. 
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Currently, no consideration is given to a supplier's asset base, which would if 

necessary, be used to counteract bad debts. Gearing calculations might identify a 

potential risk level in this respect (gearing is defined as current plus fixed liabilities 

over the net worth of the debtor; net worth being, total assets minus total liabilities 

[Coleshaw, 1989]). However, as with all other accounting ratios, gearing fails to be 

explicit in quantifying risk exposure. In that all present credit limit methodologies 

appear to have inherent flaws (albeit to varying extents), this chapter presents a new 

approach to quantifying imposed contractor credit risk. The model proffered takes 

into account both creditor and debtor financial characteristics; something that to date, 

no other risk analysis system has done. The model evolves from consideration of why 

suppliers are in business, and how changes in supplier utility impact upon associated 

credit risk, and vice versa. 

The chapter presents a totally new conceptual approach to the 'problem' of suppliers 

having to decide whether to famish credit to contractors. It is shown that the nature 

and extent (quantity) of credit furnished, impacts directly on the level of financial 

risk that the creditor is exposed to. Description of the utility model shows that credit 

limits should in part be a function of- 

9 the accuracy of creditworthiness evaluation procedures used; 

9 the contractor's credit demands; and 

* potential profitability of the trading 'relationship' to the supplier. 

The data used in this chapter (i. e. upon which conclusions are drawn), emanate from 

both survey and theoretical analysis. All formulae presented are conceptual and 
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empirical. The reason for introducing these new formulae are that present credit 

evaluation procedures fail to consider a number of key factors when analysing 

potential debtors' creditworthiness and thus, expose the creditor to a presently 

unknown level of risk. In this respect, these formulae 'lay a foundation' upon which 

future research could build. 

5.4 CREDIT RISK ANALYSIS 

Economic theory of the firm dictates that business decisions essentially seek to 

maximise profits (Lipsey, 1989 p. 170). Falling profit results in decreased financial 

backing. Such demands (risk) mean that there is a balance to be maintained between 

the risk tolerable by an organisation and that risk which is imposed upon it. Unless a 

materials supplier operates a monopoly, a balance must be met between desired 

profit margins and competition imposed by other suppliers. This relationship may be 

formalised via: 

Supplier profit =f (optimal decision making considering internal and external 

maximisation factors impacting upon organisational survival) 

(Formula 5.1) 

The nexus of the concept behind Fonnula 5.1 is this: supplier profit maximisation is 

in part, a function of imposed risk when furnishing credit to contractors. If such a 

risk 'ceiling' could be accurately defined, it follows that enhanced decisions 

regarding contractors' credit limits could be made. That is, present inaccurate 

methods of credit analysis and subsequent risk exposure to crediting organisations 

could be improved upon in the light of this one aspect alone. To achieve this 

improvement it is necessary for a supplier to consider if the potential gain (i. e. utility 
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gain) from granting credit to an additional contractor (i. e. the additional risk) is 

worthwhile. 

5.4.1 Suppliers' utility measures 

Different classifications of materials suppliers are possible. For example, in terms of 

products supplied or financial characteristics (turnover, profit margin targets, debt 

collection procedures etc. ) (Chapter 7). The effect of this when considering credit 

limits, is that some suppliers will consider the risk of one contractor's business as a 

worthwhile 'gamble', whilst another may perceive the opposite. That is, the utility 

from potential trading gains has to be balanced with the effort and resources 

expended on achieving this increase. 

Lipsey (1989 p. 149) reinforced this contention and detailed three kinds of risk taker: 

risk averse, risk lovers and risk neutral. Risk averse will only interact in a transaction 

if the probability of them gaining from the outcome is sufficiently biased in their 

favour. Risk lovers will interact in a transaction regardless of how high the stakes are 

against them breaking even. Between these two extremes lie risk neutral; here 

interaction is undertaken if the probability of them winning is even, or greater. 

Therefore, the marginal potential utility from an additional contractor's trade, gained 

from furnishing credit, must appear sufficiently attractive for risk averse and risk 

neutral suppliers to enter into such a business relationship. 

It may be argued that risk averse and risk neutral organisations would not survive in 

the competitive market of materials supply. However, if organisations with these 

characteristics have a 'better' ability to foresee and avoid potential bad debt, then 
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they will have a better probability of survival. Ultimately, with risk should come 

reward; this chapter aims to quantify imposed credit risk, against which decisions 

could be made to grant credit or not. This is something that no other research has 

ever attempted. 

To manipulate the interaction between supplier and contractor with regard to 

quantifying credit risk, there are three prime factors requiring consideration. These 

being: 

i. The potential quantity of profit to be gained from the interaction. The greater 

this is, the more likely the supplier will accept the risk. 

ii. The quantity of finances to be borrowed. The greater this is, the greater the 

creditors' risk. 

iii. The probability of the contractor defaulting upon repayment. 

From (i) to (iii) it is evident that contractors' credit limits should impose an identical 

level of risk to a 'large' financial turnover supplier as it would a 'small' turnover 

supplier. Thus, 'small' suppliers should furnish a lesser amount of credit than 'large' 

suppliers for any given contractor. That is, the marginal utility of an additional 

contractor's trade should impact to an identical level for all suppliers between the 

extremes of 'small' and 'large'. 

Because the majority of suppliers already furnish credit to a number of contractors, 

suppliers' present and initial level of utility, against which future evaluations may be 

made, can be conveniently designated as one hundred per cent. This level is then 
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either enhanced or reduced depending upon whether an additional (new) contractor 

fumished with credit honours their debt, or not. The level to which a single 

contractor can influence a supplier's utility requires close scrutiny. This is because if 

it is possible to define the impact of one individual debtor then it is subsequently 

possible to determine the influence of a number of debtors who have similar 

characteristics, and require similar credit services from a supplier. If a supplier 

decides to grant an additional contractor credit, and that contractor honours their 

debts, the initial utility level of the supplier increases. Therefore, if a similar quantity 

of utility is to be gained from future trade, credit risk should increase in proportion to 

the supplier's financial characteristics (i. e. a compounding affect); making the 

evaluation of credit limits a dynamic phenomenon. 

If utility theory is considered in relation to the quantity of credit furnished it is 

necessary to question whether, on commitment, the additional credit risk is 'worth' 

it. That is, in response to this extra degree of risk exposure, is there sufficient 

potential return to achieve a net utility gain? 

5.4.2 Utility derivation 

Utility is a highly individualistic characteristic. Since individual's tastes, 

circumstances and consumption patterns change, their implications upon utility is 

something of an un-quantifiable concept (Sloman, 1994 p. 126). To define a precise 

forniula for calculating the potential utility of allowing a contractor credit, would be 

impossible; different suppliers' utility curves would exhibit different properties. 

However, if one applies Bernoulli's (1738) risk theory, a generalisation regarding 

possible benefit from an additional contractor's trade can be made. 
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With reference to Figure 5.1, it can be stated that the incremental impact on the 

hypothetical utility line BPC is linear when the utility from an additional contractor's 

trade is considered. This generalisation is made on the premise that suppliers are 

profit lovers and hence want to maximise their quantity of profit made. Therefore, 

any future potential profit to be made must be perceived as equally important as that 

already gained from trading; regardless of the 'financial' size of the supplier. The 

market forces of other suppliers constraining profit margins via competition, 

generally means that the only way profit maximisation or expansion can be achieved 

is through maximising market share. Considering the utility curve in Figure 5.1, and 

taking the previous maxim, it can be stated that for profit maximisation purposes the 

trade of one additional contractor is proportional to that gained from previous 

contractors' trade. As soon as the utility curve shows greater horizontal 

characteristics than vertical, the notion of profit maximisation is lost. 

Individual suppliers' utility curves could be derived. Alternatively, a 'general' 

supplier utility curve could be determined via survey. However, this is beyond the 

remit of this thesis; which concentrates on determining utility values from one 

additional contractor's trade. The model presented in this chapter provides an 

indication of the change in overall supplier utility when furnishing an additional 

contractor with credit. If the utility from an additional contractor's trade results in 

'large' gains, one may question if the supplier has considered the high level of 
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financial risk (potential debt) that (in this instance) they are exposed to; should that 

one contractor default on repayment. The question, 'is the supplier allowing one 

contractor too gTeat an influence upon their organisationT springs to mind. Utility is 

a personal 'feeling', so the definition of maximum utility gain from a single 

contractor is ultimately a decision for the supplier. 

Having outlined the conditions upon which utility calculations could be based, the 

use of Bernoulli's (1738) philosophical theory for measuring risk can now be 

considered. It was stated that: 

'Any gain must be added to the fortune previously possessed, then this 

sum must be raised to the power given by the number ofpossible ways in 

which the gain may be obtained; these terms should then be multiplied 

together. Then of this product a root must be extracted the degree of 

which is given by the number of all possible cases, andfinally the value 

of the initial possessions must be extracted therefrom; what then remains 

is the value of the risky proposition' (ibid. ) 

So far this statement has only considered one side of the equation i. e. the contractor 

either honouring their debts or not. Subsequently, when considering both elements of 

the 'gamble' associated with granting a contractor credit, Formula 5.2 evolves viz.: 

PV (_F + x) P. (F - Me) Pf >- (Formula 5.2) 
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Where: Poa = total probability i. e. one hundred per cent; F= existing potential 

profitability; x= profit to be made from contractor's trade in question; Ps = 

probability of success i. e. contractor honouring due debt; Mc = materials cost to 

supplier and; Pf = probability of failure i. e. contractor defaulting on repayment. In 

that the contractor either has to honour their debts or not then Ps + Pf = Poa. 

Formula 5.2 is derived via considering game theory. Bernoulli (1738) suggested that 

when a game is played by two opposing people / organisations with identical 

financial characteristics, and they both gamble half of their resources on a win / loose 

situation (i. e. one organisation wins at the expense of the other), then the expected 

gain in utility to either organisation is less than the benefits gained from the gamble. 

Because of this self evident truth, it is suggested (ibid. ) that: 

i. Fair games are irrational: both parties lose in tenns of utility gain. 

ii. There is a need to consider the utility benefits that are achieved (if any) from 

the gamble and compare these against the risk involved. Factors influencing the 

perceived utility change will be: 

e the probability of winning and conversely losing; and 

* the finances that are exposed to risk in comparison to those that were 

initially possessed. 

Having now outlined the theoretical derivation of Bernoulli's theory, consideration 

of Figure 5.1 allows graphical portrayal of the supplier / contractor interaction. 

Figure 5.1 identifies the present utility gained from a contractor's trade by the 

materials supplier (P) in relation to the financial asset structure of the supplier (DE). 
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If an additional contractor is offered credit facilities and they honour the agreement, 

an increase in the supplier's level of profit ensues (X2) accompanied with a gain in 

utility (Ug). Conversely, if the (new) contractor defaults on payment, a loss occurs 

representing the cost of the materials to the supplier (xi), this also being accompanied 

by a loss in utility (U0. With the knowledge that the cost of materials to the supplier 

is normally more than the quantity of intended profit to be, it is evident that the 

utility loss from an unsuccessful transaction (contractor not paying debt) is 

significantly more than the potential utility gain should the contractor pay on time. 

A further complication occurs when consideration is given to ownership of the 

materia s sold on credit. It is common practice for suppliers' to incorporate a 

cretention of title' clause into their terms of trading when offering contractors credit 

facilities. Depending upon the contractual relationship between supplier and client, 

there may be opportunity for the supplier to regain ownership of the materials 

(should the contractor fail to honour their debt), albeit at cost to the supplier (see 

further Murdoch and Hughes, 1996 pp. 297-8). In this way, the only additional costs 

the supplier incurs are those associated with 'collecting' the materials; though 

hopefully actions like these are minimised or eliminated by suppliers' continually 

monitoring potential debtors creditworthiness. This scenario can be formalised via 

Fonnula 5.3 viz.: 

Residual value of 

materials 

regained 

Initial 

materials cost 
Depreciation 

Other costs (e. g. 

delivery / 

collection / 
(Formula 5.3) 

resale etc. ) 
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Figure 5.1 highlights that utility changes are related to a supplier's potential for profit 

on a transaction, which may be used to counteract bad debt, (i. e. financial loss). 

Utility changes are also a function of the utility curve shape, but as stated earlier, a 

cgeneral' curve is hypothesised here, for concept demonstration purposes. The 

amount of profit to be made from a creditor / debtor transaction, directly relates to 

whether suppliers would envisage potential utility gains to be sufficiently large 

enough in relation to the cost of the materials for that given transaction (financial 

risk). Ultimately, for the same contractor's trade, 'large' (high annual turnover) 

suppliers will envisage the interaction less 'risky' than would a 'small' (less annual 

turnover) supplier. This is based on the assumption that the utility of one pound 

profit for a 'small' supplier, represents a significantly greater 'value' than it does for 

'large' suppliers. 

Having derived the fonnula for defining the influence in utility achieved by a 

supplier when furnishing a contractor with credit, and explanation of the formula's 

application in a utility curve setting, three sets of hypothetical financial figures 
r' 

(supplier characteristics and desired credit required by a contractor) are now 

considered. To portray the use of Fonnula 5.2 with 'real life' statistics, salient 

findings in respect of a national survey of materials suppliers' credit control and debt 

collection departments (Chapter 7) can be summarised as follows. For suppliers with 

turnover between fV2m 

and flm per year the following characteristics were 

observed: 

* Bad debt, on average, accounted for between one and two per cent of suppliers' 

tumover. 
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9 Average targeted profit margin (before bad debt is taken into account) is 15 per 

cent on turnover before tax. 

9 Three quarters of suppliers' turnover was accounted for by credit accounts. 

* Suppliers each furnish an average of 141 contractors with credit (actual mean 

figure 140.63). 

* Suppliers allowed credit of between f2,667 and f5,333 per year, per contractor, 

within the fV2m to f lm turnover class. 

e Credit limit imposition was based on three principal evaluation procedures: Bank 

supplied inforination, credit registers and the duration of business relationship 

between supplier and contractor. 

9 Over three-quarters of suppliers would not, or only sometimes, seek guarantees 

of payment if a contractor placed a substantial order. 

Each scenario now presented represents an incremental change in three factors: 

i. the probability of a contractor defaulting upon repayment; 

ii. changing quantities of credit demanded and; 

iii. changing targeted profit margins. 

To make like-for-like comparison, the turnover of the materials supplier remains 

constant. A discussion then follows regarding the findings of these analyses. 

5.4.3 Scenario one 

A materials supplier has a turnover of Elm per annum and a targeted profit margin of 

15 per cent on turnover. A contractor is seeking f5,333 worth of credit. If the 
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probability of incurring bad debt ranges from zero to three per cent of the supplier's 

turnover (based on survey findings detailed in Chapter 7) the utility to be gained 

from the additional contractor's trade is identified by Graph 5.1; the mathematics 

underpinning graph one are shown in Table 5.1. 

Graph 5.1 - New versus Old Utility Changing Probability of Bad Debt 

'4 0.95 
U 

0.9 - 

0.85 - 
New v. Old Utility 

0.8 - 

0.75 - 

0.7 -4 
97 97.5 98 98.5 99 99.5 100 

Probability of Contractor Honouring Debt (expressed as a 
percentage) 

Thus, if there is a two per cent probability of incurring bad debt, based on the above 

data the following figures are inserted into Fonnula 5.4: 

'OV(130,434.80 + 695.61) 98 x(130,434.80 - 4637.39)2 = D31,021.55 (Fon-nula 5.4) 
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Chapter 5 Influences on suppliers' utility whenjurnishing contractors credit 

Hence, the 'utility factored value' of profit made from this additional interaction is 

E131ý021.55 - f130ý434.80 = f586.75. This figure represents 84.4 percent (f586.76 / 

E695.61) of the 'physical' value of profit. 

Graph 5.1 shows that the greater the probability of the supplier incurring bad debt, 

the less utility gain the supplier can expect. That is, the actual profit Erom the 'new' 

contractor fails to equal the value of the potential maximum profit from this 

interaction when using Bernoulli's formula. If the data in this example are taken to 

extremes, it becomes evident that if the probability of a contractor defaulting upon 

repayment falls below 87.2 per cent, then potential utility is at equilibrium with the 

risk of furnishing the contractor credit. That is, a lower 'utility threshold' is 

determined (in this example) at 87.2 per cent or 0.87 probability of contractor re- 

payment. 

5.4.4 Scenario two 

This is as per scenario one, but the quantity of credit furnished the contractor 

increases in increments of f 5,333 and the probability of bad debt remains constant at 

1.5 per cent of the supplier's turnover. 

When inserting this data into Formula 5.2, the figures in Table 5.2 are obtained. 

Graph 5.2 shows that as the quantity of credit allowed increases, there is a respective 

reduction in potential utility experienced by the supplier. Furthermore, the utility 
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Chapter 5 Influences on suppliers' utility whenjurnishing contractors credit 

curve identifies that when credit allowed to this contractor exceeds 15 per cent of the 

supplier's turnover, the utility gained reduces at a significantly faster rate ceteris 

paribus. 

Graph 5.2 - New v. Old Utility with Incremental Increase In Furnished Credit 
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5.4.5 Scenario three 

This is as per scenario one, but with the probability of bad debt remaining constant 

and percentage profit margin being incrementally reduced from 15 to zero per cent in 

one per cent increments. Graph 5.3 and Table 5.3 show that as profit margins reduce, 

so does the utility gained (by the supplier) from the additional trade of a contractor. 

The rate of reduction is less prominent when small reductions on a large profit 

margin apply. When profit margins are smaller, small changes in profit margin result 

in significantly larger negative changes in utility. 
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Only three scenarios have been detailed in this example, but when applying 

Bernoulli's formula to 'other' creditor and debtor characteristics it has shown that 

'adjustments' to supplier turnover, probability of bad debt and amount of credit 

furnished, characteristics displayed in the scenarios described are representative. 

Graph 5.3 - New v. Old Utility With Reducing Profit Margins 
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5.4.6 Findings of utility model 

When considering the three worked examples given, the findings of analysis 

highlight the following: 

i. The accuracy of a potential debtor's creditworthiness is directly related to the 

potential (supplier) utility gained from that trade. The greater the accuracy, the 

higher the potential utility when the additional trade is undertaken. 
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Chapter 5 Influences on suppliers' utility whenjurnishing contractors credit 

ii. The greater the quantity of financial credit required by a single contractor is 

related to suppliers' potential utility 'risk' via a hyperbolic function of the 

present profits made by the specific supplier. 

iii. Continually reducing profit margins result in hyperbolic changes in utility from 

additional trade undertaken. 

These findings are not unexpected, but are uniquely novel in that they are 

represented in real numbers for the first time. This is something that no other credit 

limit model has ever achieved. If a supplier is expending resources on collecting 

debts as well as counteracting losses against profit, then profit maximisation is 

undermined. When the initial probability of making a profit is 'small' (i. e. small 

targeted profit margin and / or the quantity of credit required by a contractor 

accounts for a significant proportion of the supplier's turnover), changes in utility to 

the supplier are large and potentially negative. 

The scenarios detailed have assumed that only one-factor changes at a time. In a real 

life situation, it would be reasonable to assume that all factors fluctuate 

simultaneously. Implications of this on utility confin-n that it is a highly dynamic 

v 'ble. arianu 

The examples illustrate that careful consideration is required regarding the 'actual' 

value of contractors' potential trade, when considering suppliers' capacity for bad 

debts. Because suppliers want to maximise profit (which is normally related to 

increasing turnover), by allowing a single contractor to build up and account for a 

large proportion of the supplier's turnover is stymied with hazards. 
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When considering the factors in Fonnula 5.2 individually, it can be seen that the 

most significant variable impacting upon utility achieved from an interaction, is the 

probability of incurring bad debt. That is, if it were possible to have perfect 

knowledge (of how a potential debtor was going to act i. e. honour due debts or not), 

then suppliers would 'only' have to compete against other suppliers to win a 

contractor's trade. However, because it is presently unknown how a potential debtor 

is going to act when furnished with credit, the principle of forecasting and predicting 

the probability of default is required. In turn, this leads to consideration of quantities 

of credit allowed, as well as desired supplier profit margins. Inevitably, the greater 

the probability of incurring bad debt the greater the risk of financial exposure. In all, 

these observations highlight the need for this research i. e. to accurately measure 

potential debtors' creditworthiness. 

Targeted profit margins form a balance between the risk creditors expose themselves 

to and potential utility gained from that additional trade. Profit margins are a 

creditor's method of justifying this risk. It would not be unreasonable for a supplier 

to seek greater profit from a contractor who has been designated a higher credit risk. 

The converse could also be true. This is analogous to risk mark-up or reduction on 

tenders. 

The main conclusion to draw from this chapter is that highest risk suppliers: 

i. interact with a small number of contractors; 

ii. operate on small profit margins; 
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iii. have poor creditworthiness evaluation procedures; and 

iv. that failure of one contractor to honour their debts can result in the anticipated 

utility being negated and the supplier incurring financial loss. 

5.5 VALIDATION OF UTILITY MODEL 

To validate the utility concept presented in this chapter, internal validation was 

embraced: 

Internal validation uses three 'domains' for gaining information on a subject. The 

three domains are: literature search; questionnaire survey; and model development 

(Checkland, 1981; Erlandson, et al., 1993). When the three dimensions show 

similarity in all three dimensions, then it is accepted that the 'new' dimension (utility 

of credit risk in this particular case) is validated. Because similarities and 

convergence were shown in the three dimensions the utility model gained internal 

va 1 ation. 

The utility concept was also 'tested' to see if it produced consistent and expected 

results. The concept produced consistent results for different supplier and contractor 

characteristics and the tendency of these results was as expected. Hence, as far as one 

can in empirical terms, the concept was validated. 

5.6 SUMMARY 

Present methodologies for defining the credit limit of a potential debtor represent an 

inexact science. These methodologies tend to rely upon debtors' financial 

characteristics; little consideration is given to the financial characteristics of the 
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crediting organisation. Present methodologies for defining credit limits of potential 

debtors are flawed in this respect. To address this problem, a model has been 

presented able to take into account, both the creditor's and debtor's mutual needs and 

characteristics. 

Formula 5.2 has highlighted that an accurate analysis of a potential debtor possibly 

defaulting on repayment is required. It is evident that the quantity of potential profit 

resulting from interacting and furnishing credit must also be considered, along with 

the probability of the contractor defaulting on payment and the quantity of materials 

allowed on credit. 

Associating utility with credit assessment is complex. Because utility is a highly 

individualistic trait the decision to grant a potential debtor credit is ultimately at the 

discretion of the supplier. However, with the knowledge of potential gains and losses 

(as highlighted in this chapter) the notion of such discretion on 'gut feelings' alone is 

reduced, and replaced to a significant extent with decisions based on qualitative and 

quantitative knowledge. To determine suppliers' risk exposure, accurate 

creditworthiness procedures are required. The quantity of credit given should also be 

evenly distributed among those contractors with whom the supplier trades, or intends 

to trade with. 

Having now presented a number of salient observations on improving the accuracy 

of contractor creditworthiness and associated impacts for creditors, the next chapter 

describes the construction of a national UK survey of suppliers' credit control and 

debt collection procedures. The rationale for this survey was that the findings to be 
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gained will assist in gaining knowledge concerning generic variables D and Cr of the 

conceptual contractor creditworthiness evaluation model (Formula 3-3). Because 

these variables are influenced by the utility a supplier experiences from a potential 

business interaction, the survey has the potential to provide information in a number 

of research domains required. 
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Chapter 6 

CHAPTER 6 

Survey design and implementation 

SURVEY DESIGN AND IMPLIMENTATION: MATERIALS 

SUPPLIERS' CREDIT CONTROL AND DEBT COLLECTION 

PROCEDURES 

6.1 INTRODUCTION 

This chapter outlines the rationale underpinning a questionnaire survey of materials 

suppliers operating in the UK construction industry. The objective of the survey was 

to: i) identify procedures presently being used by suppliers to evaluate contractors' 

creditworthiness; and ii) observe and better understand these crediting organisations' 

methods of debt collection. Reasons behind these objectives were threefold: 

i. The literature review had identified that present creditworthiness evaluation 

models and procedures (for all sectors of industry) utilised bespoke and static 

procedures, this subsequently leading to inaccuracies and increased financial 

risk levels for creditors. This observation needed to be formally 'confirmed' by 

materials suppliers (creditors). 

ii. Stemming from point (i), the survey aimed to highlight the need for an accurate 

construction contractor creditworthiness model to be developed. 

iii. The survey allowed communication with materials suppliers. Thus, the 

foundations for future sources of infonnation and collaboration regarding 
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suppliers' credit control and debt collection procedures were placed. The 

survey also notified suppliers that research was being undertaken into 

contractor creditworthiness evaluation. 

This chapter details the: 

0 survey sample design; 

0 objectives of the questionnaire; 

0 reasons for asking particular questions within the questionnaire; and 

0 proposed data evaluation methodologies for responses to the survey. 

First however, the reasons for deciding to use a survey questionnaire are detailed. 

6.2 SURVEY RESEARCH METHODOLOGY 

The reasons for utilising a structured, postal questionnaire survey for gaining 

information from suppliers regarding their contractor creditworthiness evaluation 

procedures and debt collection methodologies were as follows: 

0 At present (2000), no research findings exist that specifically detail the 

methods used by materials suppliers for evaluating construction contractors' 

creditworthiness. There is also a lack of research relating to the methods 

employed by suppliers for collection of financial debts. 

questionnaire survey allowed communication to be initiated between the 

researcher and a broad spectrum of materials suppliers. This initial contact may 
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be useful when details of contractors' behaviour for materials purchased on 

credit is considered in (potential) future research. 

0A postal survey questionnaire was the most economical method, both in terms 

of time and finance consumption (when compared to 'other' methods) of 

gaining the desired information from a 'large' sample of suppliers. 

A postal survey questionnaire allowed a UK nation-wide survey of materials 

suppliers to be undertaken, thereby indicating possible geographical regional 

trends associated with evaluation procedures. 

Methodologies that were considered for collection of the required data, but were 

discounted (as failing to provide the necessary quantity and quality of feedback 

within time and cost constraints allowed) are now detailed. 

0 Process observation: there would be little learned from simply observing 

current 'physical' methods employed by suppliers for: 

i. evaluating contractors' creditworthiness; and 

ii. debt collection methods. 

Further, and predominantly, the time consumption that this method of data 

collection would take is unacceptably high in this specific context (see Holt, 

1998). 

0 Process measurement: time and cost constraints are preliminary obstacles 

when using this methodology of data collection. Further, it was unlikely that 

materials suppliers would have had the time to explain the methods used in 
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evaluating a contractor's creditworthiness, and / or the methods being 

employed for debt collection (ibid. ). 

0 Open question survey: time and cost constraints restricted this methodology 

being used for data collection. Also, there was the probability of gaining as 

many different responses as survey respondents. Because of the probability of 

gaining such a 'spread' of answers, analysing the responses quantitatively, 

would be difficult (ibid. ). 

0 Unstructured interview: time and cost constraints prevented this methodology 

from being used. Further, there was a possibility that the interview would go 

off at a tangent to which the survey intended. This would result in responses to 

interviews being 'unusable' in relation to the nature of the data collected 

(ibid. ). 

0 Structured interview: time and cost constraints again made this methodology of 

data collection unsuitable; this is due to textual (transcript) data being of little 

use for the overall methodology associated with this particular research project 

(ibid. ). 

The removal of these methods of data collection identified that a 'structured postal 

questionnaire' survey was the most suitable method in achieving the aims, and 

objectives of this research project. 
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6.2.1 Sample design of targeted survey suppliers 

Because realistically it is physically and practically impossible to supply all UK 

materials suppliers with a survey questionnaire for this research project, it was 

necessary to identify a representative sample of suppliers for inclusion. Indeed, 

statistical concepts mean that proper sampling of the population means that one does 

not need to approach the entire population. Careful sample design also meant that 

inferences drawn from the returned questionnaires would be reliable and statistically 

well grounded. Three organisations were initially identified as having regular contact 

with 'large' numbers of materials suppliers. These organisations being: 

0 The Institute of Builders Merchants; 

0 The Institute of Materials Management (now Institute of Logistics); and 

9 The Builders Merchants Federation. 

By being associated to one or more of these organisations, identified that a supplier 

was (tentatively) interested in up-to-date issues in the building industry and their 

associated affects upon their organisation's existence and hence prosperity. It was 

therefore decided that the sample would be purposely skewed towards organisations 

that were interested in contractor creditworthiness evaluation, and would be 

concerned about removing the presently un-quantified financial risk element in 

allowing contractors credit. Furthermore, it was hypothesised that organisations 

affiliated to the three mentioned institutes would be more conscientious in the 

procedures they employed for contractor creditworthiness evaluation; in contrast to 

organisations that were not members. The reasons for these lines of thought were that 

to become members of the organisation(s) listed, suppliers had to prove their 
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competence by remaining in business for a considerable period of time and have 

achieved a minimum capital turnover per year. In general, criteria like these were 

unlikely to be met by suppliers of 'dubious' trading nature. 

These three organisations were contacted, but were unwilling to assist in this 

research. Hence, a new line of enquiry was taken. It was decided that materials 

suppliers would be selected from the Kompass directory (1996-7). 

The Kompass directory is an annual publication that contains infonnation on various 

trading organisations in the United Kingdom. The directory's function is to collate 

organisational (commercial) information into one source. Organisational information 

includes: the date the company was established; name(s) of directors; annual 

financial turnover; number of employees; address of head office; and the principal 

trading activities; amongst other organisational facts. 

An important factor to consider is that some organisations may have considered the 

option of 'advertising' in the Kompass directory, as being superfluous to their needs, 

or not worthwhile at the particular time the survey participants were identified. 

Because of this implication, there was the possibility that certain materials suppliers, 

who have the correct 'criteria' for being selected for sample inclusion would be 

excluded from the survey sample. Though this is a drawback, the majority of 'large' 

financial turnover (f) LTK materials suppliers' relative details were included in the 

Kompass directory. Furthermore, to negate the numbers of suppliers that would not 

have their details included in the Kompass directory, the nature of supplying 

materials to the construction industry intrinsically means that advertising is now an 
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accepted method of company promotion. Chevin (1993) and The Chartered Institute 

of Building (1993) detailed the advantages of good advertising campaigns for 

construction contractors. It could be argued that promoting a construction contractor 

differs from a materials supplier, but the fact remains that the Kompass directory 

includes details on a large proportion of UK nation-wide and 'large' financial 

turnover (f) materials suppliers. Therefore, this method allowed materials suppliers 

to be selected for the sample, who interacted with a wide spectrum of construction 

contractor trades and who supply the industry with the diverse and different materials 

that it uses. 

Criteria for selection of materials suppliers (i. e. to be included in the sample) are now 

presented. These criteria are followed by explanation of why they were used. 

i. must supply roofing and insulation materials, or plumbing materials, or bricks 

and blocks, clay and concrete and underground drainage materials, or cement 

and plaster materials, or decorating materials, or ironmongery and associated 

products, or kitchen equipment, wall and floor tiles, or boards and timber 

products, or heating materials. And also; 

ii. must have been established for a minimum of five years. And also; 

iii. have a minimum turnover of EV2m. And also; 

iv. 'advertise' in the Kompass directory. And also; 

V. be associated to one or more of the following organisations: Institute of 

Builders Merchants; Institute of Logistics; or Builders Merchants Federation. 
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Though these criteria could have been increased in detail, for example, by only 

including those organisations which were BS 5750 or ISO 9000 certified, there was a 

need to retain some form of 'inclusion flexibility'. Too many sample selection 

criteria would have meant a greatly reduced sample size and hence a reduced number 

of usable data for analysis. 

Reasons for selecting these sample inclusion criteria were as follows. 

Point i: This identified the 'type' of materials the organisation supplied to the 

construction industry. By not incorporating this factor, a large number of 'other' 

types of suppliers may have been included in the sample e. g. equipment suppliers, 

plant suppliers etc. This criterion ensured that the sample did interact with 

construction contractors and hence, by definition, had to carry out some form of 

contractor creditworthiness evaluation, as well as debt collection. 

Point ii: The five years minimum establishment time was used because this indicated 

that the supplier organisation was capable of making effective decisions regarding 

trading arrangements and maintaining their bad debt within allowable tolerances, i. e. 

the ability to remain profitable, and hence, in business. 

Point iii: A minimum turnover of f Y2m identified that organisations were still trading 

and were not simply an organisation name used by a parent company for tax 

purposes. 
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Point iv: Failure to be included in the Kompass directory would have resulted in 

insufficient information being available regarding each potential supplier's business 

characteristics. Therefore, no definitive conclusions could have been obtained 

regarding the whether a supplier satisfied the necessary criteria for being included in 

the sample. 

Point v: Company membership of professional organisations: this point has been 

referred to previously. 

6.2.2 Questions included in the survey questionnaire and why 

The literature review highlighted the inadequacies of present methods of evaluating 

potential debting organisations' creditworthiness (see chapter 2). When summarising 

the literature review it was identified that: 

9 present methods of contractor creditworthiness evaluation relied greatly upon 

past trading records and financial accounts of the potential debtor; 

9 no consideration was given to future 'booms' and recessions that the economy 

may suffer; and 

* the potential debtor's management philosophy regarding payment for goods on 

credit was not taken into account, neither was the probability of increased 

competition in the building industry. 

Having made these observations regarding present potential methods of 

creditworthiness evaluation, survey questions were designed, amongst other factors, 

to detennine suppliers' attitude towards present creditworthiness evaluation 
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procedures. An example of the questionnaire distributed to targeted materials 

suppliers is included in Appendix 6.1. Individual questions are now detailed and 

reasons given why such questions were asked. 

Question I- Please tick the box(es) opposite the classification (s) that best represent 

the type of contractors your organisation supplies materials to - Identified the 'type' 

of construction trades and contractors that suppliers traded with. Responses to this 

question had the potential to identify if there were different characteristics shown by 

the various classifications of contractors with whom suppliers traded; in particular, 

regarding the contractors' payment habits for goods on credit. 

Question 2- Please tick the box(es) next to the region(s) where contractors you 

supply materials to are located - Identified the area of the UK that the supplier 

supplied materials to. This factor potentially allowed regional payment and 

creditworthiness analysis characteristics to be identified. It was hypothesised that that 

due to the sample of targeted suppliers being skewed towards long (time period) 

established organisations, that there would be a tendency to gain more responses 

P__ - from organisations trading on a LTK nation-wide basis than compared to local 

geographical regions. The reason for this line of thought was that the criteria for 

being included in the sample, had tentatively only selected long established 

businesses. Because of this, it was generalised that these organisations should have 

had the opportunity to expand their business and hence potential contractor client 

base, in both size and geographical distribution. 
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Question 3- Please tick the box next to the category that best represents the total 

sales turnover of your organisation in the last financial year - Identified the annual 

financial turnover (f) of the materials supplier. This would allow analysis to be 

carried out regarding whether 'larger' financial turnover (f) suppliers, used different 

creditworthiness evaluation procedures, compared to 'small' financial turnover 

suppliers. 

Question 4- Please indicate the percentage growth / contraction in sales turnover 

your organisation has experienced over the last threefinancial years. Denote growth 

with a '+'and contraction '-'prior to the percentage figure e. g. 6% growth = +6% - 

Identified the trend in capital turnover of the supplier over three years trading (1995- 

6,1996-7 and 1997-8). From this observation, there is a possibility that those 

suppliers who exhibited successive growth in turnover could be discriminated against 

those suppliers who experienced contraction in growth; this discrimination could 

take place with respect to the suppliers' methods employed for contractor 

creditworthiness evaluation and debt collection. 

Question 5- Please tick the category that best represents the number of credit 

accounts your organisation had with contractors in the last financial year - 

Identified the number of credit accounts that the supplier furnished to contractors in 

the previous (1997-8) financial year. By gathering this data, future possible research 

could identify any relationship between the number of credit accounts furnished and 

the physical quantity of credit furnished each 'creditworthy' contractor. 
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Question 6- What proportion of your total sales is accounted for by contractors 

using credit offered? - This question complements question 5 and allowed the 

percentage of suppliers' turnover that is accounted for by credit sales to be identified. 

Failure by survey respondents to indicate that credit sales accounted for a 'large' 

percentage of their (suppliers') turnover would indicate that there was little need for 

this research. 

Question 7- Do you check on the creditworthiness of contractors before granting 

them credit? - Identified whether suppliers did carry out any forrn of contractor 

creditworthiness evaluation before granting credit. If no evaluation was carried out, 

then a comparison could be made between those suppliers who did use some form(s) 

of creditworthiness evaluation and those suppliers who did not. This is with 

particular regard to identifying if there was any statistically significant difference in 

the amount of bad debt incurred. 

Question 8- What percentage of those contractors allowed credit, do you establish 

credit limits for? - This investigated the percentage of creditworthy contractors that 

suppliers imposed credit limits on. Reasons for requiring this information were that it 

could allow research to be conducted regarding the difference between 'contractor 

creditworthiness' and credit limits imposed on contractors. That is, are there any 

differences between a contractor being classified as 'creditworthy' and the physical 

amount of credit that is furnished an organisation? 

Question 9- How do you establish the credit limit for each contractor? - Obtained 

information relating to how suppliers carried out contractor creditworthiness 
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evaluations. Responses to this question also indicated whether suppliers used an 

texternal' organisation to advise them on the amount of credit they should allow a 

contractor, or whether the supplier in question defined a credit limit based on their 

own perception of credit risk. 

Question 10 - What sources and methods do you use for checking the 

creditworthiness of contractors? - Here, information relating to which method(s) 

suppliers used and preferred for contractor creditworthiness evaluation was sought. 

Those sources / methods used for such a task were then intended to be ranked by 

suppliers in order of perceived accuracy (of the evaluation method stated). Responses 

to this question had the ability to reinforce the need for research into contractor 

creditworthiness evaluation, because if users (suppliers) were 'unhappy' with their 

present methods, then this would justify the research. 

Questions 11 and 12 - How much time on average (operative hours) does your 

company spend evaluating each contractor's creditworthiness? and How much 

money (on average) does your company spend when evaluating a contractor's 

creditworthiness? - These questions investigated what resources (time and cost) 

suppliers were investing in evaluating creditworthiness. Responses to these questions 

would provide an indication regarding resource constraints that any potential 'new' 

contractor creditworthiness model should operate within (it is recognised that 

increased creditworthiness evaluation accuracy may incur costs above those 

indicated at present). 
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Question 13 - Do you have a separate credit control department? Ifyes, what does 

this department cost your organisation in terms ofpercentage turnover per annum? - 

Investigated what proportion of suppliers' turnover, their credit control departments 

cost to operate. This information had the ability to indicate whether suppliers 

perceived their credit control department as being 'important' and worthy of being 

assigned financial support. 

Question 14 - What are your organisation's standard terms of payment? - This 

question sought information relating to suppliers' standard terms of payment 

(imposed on contractors once materials have been purchased on credit). This 

information allowed potential investigation of whether evaluating contractor 

creditworthiness was too complicated a continuum, and that speedy collection of 

debt was inimical with controlling bad debt. 

Question 15 - Does your organisation offer discounts for prompt payment? - This 

question complemented question 14 and sought information regarding whether 

suppliers offered some form of financial inducement, to 'persuade' contractors with 

credit to make payments at desired dates. 

Question 16 - What was the percentage of bad debt to sales in your last financial 

year? - Data relating to suppliers' amount of bad debt incurred in financial year 

1997-8 was sought. This information was required as it (potentially) allowed the 

need for this research project to be highlighted: the greater the amount of bad debt 

incurred, then the greater the need for improving the accuracy of contractor 

creditworthiness evaluation. 
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Question 17 - nat percentage profit do you aim to make before bad debt is allowed 

for? - This question sought to identify the percentage of profit suppliers aimed to 

make before bad debt was taken into account. This observation was important 

because it could indicate whether suppliers 'protected' themselves somewhat from 

the impact of bad debt by demanding 'large' percentages of profit from materials 

sold. 

Question 18 - Do you have a standard procedure for collecting overdue accounts? - 

This question sought information relating to suppliers' methods of collecting overdue 

accounts. It asked which debt collection procedures suppliers used, how many times 

the procedure had been used in the previous financial year (1997-8), after what 

period the debt collection procedure was implemented, and the response to the debt 

collection procedure by the debtor. 

Question 19 - Do you insure against bad debt? - Responses to this question would 

indicate if suppliers protected themselves from bad debt by taking out insurance 

against such occurrences. Because different 'levels' of bad debt insurance can be 

obtained, a sub-question was asked. The sub-question asked the percentage of 

repayment that would be received from an insurance organisation upon the supplier 

incurring a bad debt. 

Question 20 - Do you factor any or all ofyour debts? - This question was similar to 

question 19 and sought to observe suppliers' attitude towards factoring of their debts. 

Because it had been reported that factoring of debts had increased over recent years 
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(Agapiou, et al., 1998b), this data could determine whether this detail was correct for 

UK materials suppliers. 

Question 21 - As a percentage of CREDIT sales, what do you consider the maximum 

acceptable percentage lost on bad debts? - Responses to this question indicated 

what percentage of bad debt could occur from credit sales and be within an 

'acceptable' tolerance level for suppliers. It was envisaged that suppliers who furnish 

credit have to reconcile this risk and potential bad debt against the advantages of 

gaining the trade and hence profit from contractors who do honour their debts. 

Question 22 - Is it your policy to reassess the creditworthiness of contractors? - This 

question sought to identify if suppliers ever reassessed the creditworthiness of 

potential debtors, and if so at what intervals. Reasons for asking this question were 

that the definition of creditworthiness being used for this research project (see 

chapter 2) had suggested that organisations that are creditworthy at one point in time, 

may become 'uncreditworthy' in future periods. 

Question 23 - "at would be the reasons for reassessing contractor 

creditworthiness? - Responses to this question complemented responses to question 

22, and specifically asked suppliers what reasons would be used as a basis for 

reassessing contractors' creditworthiness. 

Question 24 - If a contractor placed a substantial order wouldyour organisation ask 

for guarantees of payment? - Suppliers were asked if a substantial sized (f) order 

being placed by a contractor would result in them asking for guarantees of payment. 
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Reasons for asking this question were that it allowed knowledge to be gained 

regarding the amount of potential debt a supplier exposes themselves to, and their 

respective attitude towards this risk. 

Question 25 - Do you consider your present creditworthiness evaluation procedure 

to be acceptable? - Questioned whether suppliers considered their present 

creditworthiness evaluation procedures as acceptable. This was asked becasue 

responses had the ability to indicate whether suppliers' perception of their current 

creditworthiness evaluation and debt collection procedures were acceptable, or not. 

Question 26 - Would your organisation consider providing (in confidence) data on 

contractors payment behaviour for materials on credit? - Suppliers were asked if 

they were willing to provide data relating to contractors' payment behaviour for 

materials purchased on credit. This information was necessary to build a model based 

on the characteristics of contractors, i. e. what characteristics of a contractor suggest 

that they would be 'good' at honouring their debts, as opposed to 'average' or 

6 

poor'? 

Having detailed the questions included in the questionnaire, and the reasons for 

asking them, the questions were then incorporated into the questionnaire. To ensure 

that the survey was 4 easy' to follow and had suitably stratified response categories to 

gain maximum potential benefit from the survey, a pilot survey was conducted. The 

pilot survey and questionnaire distribution is now detailed. 
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6.2.3 Questionnaire distribution and pilot survey 

For statistically acceptable results to be obtained from a survey questionnaire Alreck 

and Settle (1995 p. 62) suggest that 100 responses is normally the minimum number 

required to be evaluated, whilst the 'practical' maximum number of responses is 

1,000. However it is accepted in certain texts that 40 responses produce a statistically 

good grounding and have the ability to portray the populations characteristics 

correctly (Oltman and Lackritz, 1991). Though there is no theoretical maximum 

number of responses that could be evaluated, survey response numbers in excess of 

1,000 questionnaires fail to produce any greater accuracy of results. It was nitially 

assumed that the response rate to the survey would be between 25 and 50 per cent. 

This identified that 400 materials suppliers had to be sent a questionnaire to obtain 

the 'minimum' acceptable response numbers. 

To ensure the questionnaire's derivation and layout was simple to follow, whilst still 

providing sufficiently detailed data for evaluation and future 'model building', a pilot 

survey was undertaken. The pilot survey consisted of randomly selecting ten 

materials suppliers from the list of suppliers who had been complied with the 

targeted survey inclusion criteria. 

The organisations who were selected to be used for the pilot survey are not detailed 

for confidentiality reasons. However, Appendix 6.2 contains the covering letter that 

accompanied the pilot survey. 

Response to the pilot questionnaire was 30 per cent. From these responses the 

questionnaire was adjusted slightly to take into account how crediting organisations 
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ascertained credit limits for creditworthy contractors, and if suppliers offered 

discounts to contractors for prompt payment. That is, a response category in question 

9 was added relating the duration of relationship between supplier and contractor; 

and question 15 was re-written to allow different discount percentages to be detailed 

by responding suppliers. 

Following the pilot survey, the questionnaire in its revised form was sent by post to 

365 materials suppliers who had complied with the survey inclusion criteria. Though 

the response rate may have been greater if prior contact had been made with the 

survey targeted suppliers, resource constraints deterred such actions. However, the 

questionnaire was accompanied with a covering letter and a brief document detailing 

why there was a need for the research and the advantages to be gained from suppliers 

participating in the survey. Examples of the letter and briefing document are included 

in Appendix 6.3. The content of the letter and brief was, it was hypothesised, of vital 

importance in encouraging supplier survey responses. 

Returned questionnaires were collected on a daily basis and the date that they were 

received noted on the final page. A record was kept detailing suppliers who had been 

sent a questionnaire, and the date the questionnaire was returned. By maintaining this 

record it was possible to determine the survey response rate at any point in time and 

any suppliers that needed to be contacted to increase the total survey response rate 

e. g. follow-up telephone calls and / or letters. 
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6.2.4 Questionnaire sight-editing documents 

Each returned questionnaire was sight-edited. This process included examination of 

the returned document to determine if it was acceptable for processing i. e. had a 

sufficient number of questions been answered? Each returned questionnaire was also 

6 speed read' to identify if respondents had completed the questions as was requested. 

There was always a possibility that respondents would not answer all of the questions 

in the survey. Hence, it was decided that the maximum number of unanswered 

questions, whilst still allowing the response to be included in future analysis was 

three questions. Three unanswered questions represented over ten per cent of the 

questions in the questionnaire and hence, this was considered to be a sufficiently 

large shortfall for this purpose. 

Data from acceptably completed returned questionnaires was then inserted into a 

Microsoft Excel spreadsheet. The reason for using a spreadsheet was that the total 

number of responses to each response category could be easily derived. Further, 

since the software that was going to be used for future analysis on the response 

survey data was Statistical Package for the Social Sciences (SPSS) data in Microsoft 

Excel format had the ability to be 'easily' transformed into this statistical software 

package. 

Having considered what number of questions needed to be answered in order to be 

included in future analysis and what fonnat survey responses would be saved in, to 

allow future analysis to be carried out, potential methods of statistical analysis were 

then considered. 
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6.3 SURVEY DATA ANALYSIS 

From the constructed spreadsheet of the survey responses, initial statistical analysis 

was conducted to allow greater understanding of interrelationships between survey 

questions and responses gained. However, prior to conducting any statistical 

analysis, the 'nature' of the survey data needed to be known. Alreck and Settle (1995 

pp. 255) described and gave examples of four different scales and data types: 

nominal, ordinal, interval, and ratio. 

Nominal scale: each possible category in a question is assigned a number. By 

converting the possible answers into numerical codes it allows subsequent computer 

analysis to be carried out quickly and efficiently. 

Ordinal data: ordinal-scaled data occurs when a question asks for items to be ranked 

in comparison to each other. This process cannot be legitimately used for statistical 

verification in mathematical equations (Alreck and Settle, 1995 p. 257). However, it 

does allow identification of 'preferred' answers in relation to other possible 

responses. Because it is unknown how greater the respondent preferred one answer to 

another it identifies that non-parametric statistical testing is required upon this data. 

Meddis (1984) describes a number of statistical procedures that can be used to 

'interrogate' ordinal data and identify statistically 'interesting' relationships amongst 

the analysed data. 

Interval data: this scale allows variables to be measured on an independent scale. 

Typically, this scale is used for scoring potential responses in terms of what is 

preferred, or desired more than another item. It is worth noting that the intervals 
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between possible data responses are not identical e. g. a response of W does not 

necessarily mean twice as much 'preferred' as a response rated '2'. 

Ratio scale: ratio scales are akin to interval data except that there is a 'real zero'. The 

second difference being that the intervals between the variables are identical e. g. a 

response rated W represents twice as much as a response rated '2'. 

Having detennined the nature and scales applicable to the data provided by the 

survey, consideration was given to the methods to be used for analysing these data. 

6.3.1 Analysing survey results 

Statistical methods for analysing the survey data were important to consider at an 

early stage, e. g. during questionnaire design. Failure to use the 'optimal' and most 

suitable analyses may result in the data being incorrectly interpreted and wrong 

inferences being drawn. 

The most elementary statistical analysis procedure is percentage distribution. It 

allows a broad overview of the survey response answers. Further, interpretation of 

percentage observations is relatively easy. 

Expanding percentage analysis slightly further, it is possible to identify the mean, 

median and mode of the population sample(s) for central tendency. From the analysis 

methods discussed so far it was possible to deduce how the sample was distributed 

i. e. normal or skewed (positive or negative) (see further Alreck and Settle, 1995 pp. 

276-277). Standard deviations could also be calculated for the survey response data. 
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Standard deviations have the ability to indicate the measure of dispersion about the 

sample mean. The smaller the standard deviation figure the closer the spread about 

the mean the data is, and vice versa for a large standard deviation. Data with a small 

standard deviation intrinsically infers that conclusions drawn from it are more 

reliable / accurate than if a large standard deviation were present. 

To gather further information from the questionnaire, relationships between question 

responses could be considered. Caution is necessary when evaluating association 

between survey responses, as this does not always mean causation. The degree of 

association between survey responses was identified by correlation analysis. 

Due to the importance of the survey responses in this thesis they have been 

designated their own chapter (chapter 7). Further, the survey responses have also 

been modelled using multi-variative discriminant analysis (MDA); results of this 

'modelling' are presented in chapter 8. 

6.4 FEEDBACK TO SURVEY PARTICIPANTS 

Having evaluated the questionnaires' responses using simple percentage observations 

and mean, median and mode calculations, a summary report was written detailing the 

findings of the survey (see Appendix 6.4). The essence of this report was to feedback 

to materials suppliers, who contributed towards the research, the results of the 

survey. The reason for maintaining contact with the organisations that participated in 

the survey was that it may have been of assistance in future research when further 

details are required about contractors' payment habits for materials purchased on 

credit, as well as for any derived model validation purposes. Feedback on a more 
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general level to the construction industry was via a paper published in Building 

Research and Information (Nicholas, et al., 2000a). The reasons for two routes of 

feedback were so that the maximum publicity of the research was gained and hence 

maximum feedback on the survey findings invited and achieved. 

6.5 SUMMARY 

This chapter has identified the need for a questionnaire to identify present methods 

used by materials suppliers when evaluating contractors' creditworthiness. 

The optimal method of questionnaire circulation and structure in comparison to other 

methodologies has been identified as a postal structured survey. Reasons have been 

given for including questions and how responses to these will indicate future key 

factors in accurately predicting contractors' creditworthiness. An estimation has been 

given regarding the number of questionnaires necessary to be circulated to materials 

suppliers in order to gain a 'statistically valid' number of returned completed forms. 

Consideration has been given to the profile of which suppliers should be included in 

the sample size, as well as possible methods of analysing the survey responses. 

Further, a discussion regarding feedback to participating materials suppliers and the 

construction industry on a whole has been detailed. 

Having detailed the questionnaire, its distribution, and subsequent analysis that will 

be carried out upon responses to it, the next chapter of this thesis details initial 

survey results. 
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CHAPTER 7 

SURVEY ANALYSIS RESULTS 

7.1 INTRODUCTION 

Survey analysis results 

The previous chapter provided details of the survey design and implementation. This 

chapter goes on to provide descriptive statistical findings that were obtained from 

initial analysis of the survey data. 

The survey identified methods and trends associated with a predetermined range of 

suppliers' traits, associated with contractor creditworthiness evaluation and 

suppliers' debt collection methods. The analysis performed on these data sought to 

identify the efficiency, or otherwise, of these respective methods and trends. The 

reason for this investigation was that the literature review had failed to identify 

which creditworthiness evaluation procedures and debt collection methods were 

perceived by industry as 'best' at controlling bad debt. 

Trend observation highlighted a number of interesting results, including: 

9 the minimal resources allocated by suppliers to debtor evaluation; 

* the 'questionable' methods used for establishing credit limIts; and 

* the minimal use of insurance and / or factoring, as a means of protection against 

bad debt. 
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The findings of this chapter reinforce previous work and findings in this thesis. That 

is, the survey results indicate that construction contractor creditworthiness evaluation 

and debt collection procedures have received minimal research attention to date and, 

that this situation requires addressing. The majority of this chapter was published in 

Nicholas, et al. (2000a). 

7.2 SURVEY BACKGROUND ISSUES 

The survey was undertaken at a time of general economic prosperity (1998); which 

will have influenced responses (e. g. lesser quantities of bad debt, and higher supplier 

target profit margins). Further, recent legislation in the form of the Construction Act 

(1996) may have begun to influence contractors' repayment characteristics at the 

time of survey (e. g. offsetting pay-when-paid clauses [see Barrie, 1998] or pay- 

when-certified clauses of the less scrupulous contractor [see Klein, 1998]). These 

economic and legislative impacts were considered when drawing inferences and 

conclusions from the analysed survey data, and are referred to as appropriate 

henceforth. 

7.3 THESURVEY 

7.3.1 The survey response 

A total of 55 completed questionnaires were returned from the 375 suppliers targeted 

with the respective document. No returned questionnaires had any more than three 

questions unanswered. Hence, all returned questionnaires were suitable for use in the 

analysis. The 'low' survey response rate (15 per cent) was to some extent expected. 

This is because the questionnaire asked for financial and confidential company 

information and, that the questionnaire was in itself, quite comprehensive. Though a 
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4normal' response rate for unsolicited questionnaires surveys is 20 to 40 per cent 

(Frankfort-Nachmias and Nachmias, 1996 p. 226), 55 responses did allow rigorous 

analyses to be perfonned (see Oltman and Lackritz, 1991). This is because when 

samples in excess of 40 in number are obtained, the sample can be reasonably 

assumed to have such characteristics that are representative of the population under 

scrutiny (ibid. ). Each survey question response was tested wherever possible for 

normality characteristics (0,1) using the Kolmogorov-Smirnov (K-S) one-sample 

test. This test has the ability to identify maximum deviation, if any, between 

observed (survey responses) and a nonnal distribution (Daly, et al., 1995). The 

Kolmogorov-Smirnov test is defined via Formula 7.1. 

D= max IF(w) 
- F(w)l 

O<w<l 

(Fonnula 7.1) 

Where: D= the maximum vertical distance between the empirical distribution 

function F(w) and the data statistics under consideration F(w); and w= the 

components of the empirical distribution function and the sample distribution 

respectively (Daly, et al., 1995 p. 495). The Kolmogorov-Smimov statistic is best 

explained via the use of Figure 7.1. 

It can be seen from Figure 7.1 that when the data set under consideration is 

standardised and compared to an empirical distribution function, that any differences 

between the observed and the empirical distribution can be observed. Kolomogorov- 

Smimov statistics of '0' indicate perfect correlation between the data sets under 

consideration. Conversely, Kolornogorov-Smimov statistics of III indicate that the 

data sets are 'differently' distributed. Because the survey response data was not 
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standardised, significance statistics between the observed and empirical distribution 

were used to define if sets of survey responses to a particular question were normally 

distributed. 

Figure 7.1 
The Kolmogorov-Smirnov Distance 
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All aggregated question responses failed to exhibit nonnal characteristics. The 

6 characteristics' (positive or negative skew) relating to the distribution of survey 

question responses are indicated and detailed later in the chapter when comments and 

conclusions are drawn regarding responses to specific questionnaire questions. 

Because of the data exhibiting non-normal (0, I) characteristics, statistical analysis 

techniques and procedures used were selected to cope with these characteristics. For 

example, Spearman's correlation statistics were calculated for the survey response 
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data (this method of data analysis is explained later in this chapter when correlation 

analysis between responses is detailed). 

Analysis and discussion of the survey data is now detailed. 

7.4 DATA ANALYSIS 

7.4.1 Supplier characteristics 

Respondent suppliers furnished credit to a broad range of construction trades. 

Suppliers predominantly tended to interact (on average) with the following trades: 

o 6general building' (23.39 per cent); 

9 'roofing and insulation' (19.30 per cent); and 

* 'plumbing, heating and ventilation' firms (16.96 per cent). 

A full breakdown of these findings is presented in Table 7.1. 

Suppliers generally furnished materials to an average of three construction trades 

(mean value = 3.11). When arranging the classifications of contractors' trades (that 

suppliers interacted with) in a descending numeric order; plumbing, heating and 

ventilation contractors were the median construction trade. 

Typically, materials were supplied to an average of three or more UK geographic 

regions, as detailed in Table 7.2. More than ten per cent of suppliers operated on a 

UK nation-wide basis; the remainder operated regionally. The median geographic 

region that suppliers supplied materials to was the Home Counties (Nation-wide 

255 



Chapter 7 Survey analysis results 

suppliers excluded from this calculation because they supplied to all UK geographic 

regions). 

Table 7.1 
Suppliers: customer base by construction trade classification 

Contractor Number of Materials Average Percentage Cumulative 
Classification Suppliers Interacting with of Materials Percentage of 

Classification of Suppliers' Trade Materials Suppliers' 
Contractor Associated with Trade Associated 

Classification of with Classification of 
Contractor Contractor 

General building 40 23.39 23.39 
Roofing and insulation 33 19.30 42.69 
Plumbing, heating and 29 16.96 59.65 
ventilation 
Ground work 27 15.79 75.44 
Painting and 22 12.87 88.31 
decorating 
Electrical 10 5.85 94.16 
Specialist 4 2.34 96.50 
Other 6 3.51 100.00 
TOTAL 171 100.00 100.00 

n= 55 < 171 because respondents serviced several classifications 

Mean number of construction trades suppliers interact with = 3.11 
Median construction trade that suppliers interact with = Plumbing, heating and ventilation contractors 
Mode number of construction trades suppliers interact with = General building contractors 

Table 7.2 
SUDDliers: customer base bv UK LyeograDhical region 

Region Regional Number of 
Materials Suppliers 

Interacting with 
Contractors 

Average Percentage of 
Materials Suppliers 

Interacting with 
Contractors on a Regional 

Basis 

Cumulative Percentage of 
Materials Suppliers 

Interacting with Contractors 
on a Regional Basis 

Nation-wide 8 11.43 11.43 
Scotland 7 10.00 21.43 
Ireland 1 1.43 22.86 
Wales 6 8.57 31.43 
South West 11 15.71 47.14 
Home Counties 10 14.29 61.43 
Midlands 12 17.14 78.57 
North East 5 7.14 85.71 
North West 4 5.71 91.42 
East 6 8.57 100.00 
TOTAL 70 100.00 100.00 

n =44 
ic regions suppliers interact with contractors from = 3.05 Mean number of geographi I11 

Median geographic region suppliers interact with contractors from = Home Counties 
Mode geographic region su pliers interact with contractors from = the Midlands 
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It is interesting to note that 11 survey respondents did not disclose their geographical 

region of operation. Maybe it is the case that these suppliers had a niche market place 

in the region(s) that they operated, and did not want to identify this to potential 

competitors? Another thought is that those suppliers who failed to supply their 

geographical trading details had not achieved, in their own view, a sufficiently large 

financial turnover quantum that they considered 'acceptable' to trade on such a 

geographic basis? Obviously, there are a number of hypotheses that could be 

suggested for the response to this question, all of which might justify future research. 

Table 7.3 shows that the survey response data captured a large cumulative financial 

value of suppliers' trade. Based on the median for each turnover category in Table 

7.3, (and taking Min as maximum turnover value for the final category) total 

turnover for the respondent sample was conservatively estimated at E466.25m. This 

is a conservative estimate because some suppliers who returned the questionnaire had 

turnover well in excess of E25m. This fact is known because certain suppliers were 

common 'household names' and cursory reviews of previous years' accounts for 

these suppliers' had reinforced the fact that their turnover was well in excess of this 

SUM. 

Respondent suppliers had an average turnover of almost f9m; whilst suppliers with 

turnover ranging from f2m to f6m was modal. The standard deviation of 

respondents' turnover was f 8.98m. This fact, combined with the mean turnover 

figure indicated a positively skewed distribution. From this knowledge it suggests 

that there are a greater number of suppliers with turnover less than f 9m per year than 
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compared to suppliers with turnover in excess of this sum. The Kolomogorov- 

Smirnov statistic confirmed that the sample relating to suppliers' financial turnover 

was not nonnally distributed. 

Table 7.3 
Sumliers' financial turnover 

Financial Year 1997 - 98 Turnover Number of Materials Weighted Median 
Suppliers Cumulative Total Turnover 

Up to EV2million 2 EO. 50m 
Over fl/2and under fI million 7 E5.75m 
Over fI and under f2million 5fI3.25m 
Over E2 and under f6million 20 E93.25m 
Over E6 and under f 12million 6f 147.25m 
Over f 12 and under fI 6million 2f 175.25m 
Over f 16 and under E25million 2f 216.25m 
Over f25 million 10 f466.25m 
TOTAL 54 f466.25m 

Mean financial turnover = E8.63m 
Median financial turnover = Over E2 and under f6million 
Mode financial turnover = Over E2 and under f6million 
Standard deviation = E8.98m 
KolomoEorov-Smimov statistic = 2.40 (0.00 significance) 

7.4.2 Suppliers' sales turnover 

Suppliers' mean financial turnover trend showed growth for the periods 1995-6, 

1996-7 and 1997-8 being 3.58,6.10 and 7.88 per cent respectively. Reported 

financial turnover contraction reduced in number from 11 suppliers in 1995-6, to five 

in 1996-7 and four in 1997-8. Only one respondent experienced three years of 

continued contraction. Two respondents suffered trading reductions over two 

consecutive years. It would appear therefore, that the survey was perfonned 

following three years of buoyant construction demand. 
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7.4.3 Number of credit accounts 

Survey analysis results 

One-third of respondents serviced ý: 1,001 credit accounts (Table 7.4). Logically, 

organisations with ý! 1,001 credit accounts were those with an annual turnover > 

f6m. There were large differences in tenns of average credit value for each account 

furnished; ranging from approximately f 1,800 to > f25k per debtor, per year. This 

observation was made by considering: suppliers' financial turnover; the percentage 

of credit sales that the supplier had in comparison to their turnover; and the number 

of credit accounts that they furnished. 

Table 7.4 
Number of credit accounts furnished bv SUDDliers 

Number of Credit Accounts Furnished Number of Materials Cumulative Number of 
Suppliers Materials Suppliers 

51-100 44 
101-300 9 13 
301-500 10 23 
501 - 1ý000 13 36 
1ý 00 1 and over 18 54 
TOTAL 54 54 

Mean number of credit accounts furnished = 626.85 
Median number of credit accounts furnished = 501 - 1,000 
Mode number of credit accounts furnished = 1,001 and over 
Standard deviation = 338.59 
Kolomogorov-Smirnov statistic = 1.59 (0.01 significance) 

The average number of credit accounts fumished by respondents was 626.85. The 

median number of credit accounts furnished fell within the class 501 to 1,000; whilst 

the most often number of credit accounts furnished was 1,001 and over. In this 

respect, the standard deviation when considered in conjunction with the mean 

indicates that two standard deviations either side of the mean captures all the 

responses for this particular characteristic. This indicates that 95 per cent of suppliers 

would have credit accounts that range between 51 and 1,001 and over. The 
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Kolomogorov-Smirnov statistic identifies that the number of credit accounts 

furnished does not exhibit nonnal characteristics. 

7.4.4 Credit sales to turnover ratio 

A *% Approximately 60 per cent of respondents' credit sales accounted for over 70 per 

cent of their turnover (Table 7.5). Suppliers with turnover ý! f2m :! ý f6m, showed a 

proportion of credit sales to turnover greater than all other supplier financial turnover 

categories (> f25m category excluded here, because an upper limit for this class is 

unknown). It is assumed that because of this fact, suppliers with turnover in the class 

E2 - f6m are proportionally most at risk from bad debt due to their greater proportion 

of credit in relation to their totalfinancial turnover (ceteris paribus). 

Table 7.5 
SUDDliers credit sales to turnover ratio 

Proportion of Credit Sales to Turnover Number of Materials 
Suppliers 

Cumulative Number of 
Materials Suppliers 

30.1-40% 4 4 
40.1-50% 4 8 
50.1-60% 6 14 
60.1-70% 6 20 
70.1-80% 12 32 
80.1-90% 17 49 
90.1-100% 3 52 
TOTAL 52 52 

Mean proportion of suppliers' credit sales to turnover = 70.77% 
Median proportion of suppliers' credit sales to turnover = 70.1 - 80% 
Mode proportion of suppliers' credit sales to turnover = 80.1 - 90% 
Standard deviation = 17.30% 
Kolomogorov-Sniimov statistic = 1.53 (0.02 significance) 

The average proportion of suppliers' credit sales to turnover Is just over 70 per cent 

whilst the median and mode for the same are slightly higher (70.1- 80 per cent 

respectively). The standard deviation, when considered in conjunction with the other 
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observations for suppliers' proportion of credit sales to turnover already mentioned, 

indicates that the sample is negatively skewed. That is, more responses in the 'larger' 

credit sales to tumover categories than compared to the 'smaller' categories. The 

Kolomogorov-Smirnov statistic 1.53 (0.02 significance) shows that normality was 

not present from responses received. 

7.4.5 Analysing contractors' creditworthiness 

Eighty per cent of suppliers always checked a contractor's creditworthiness before 

offering them credit. Reasons cited for conducting this check on a 'sometimes' basis 

were varied; examples being: 

'Only if the credit amount requested is in excess of one thousand 

pounds'; 

4 only if the organisation is unknown to the supplier'; and 

i only if 'deemed' necessary (e. g. for new companies not having a 

previous credit track record) ' 

Surprisingly, two suppliers with turnover > f25m only carried out creditworthiness 

evaluation on a 'sometimes' basis. Interestingly, no suppliers admitted to 'never' 

carrying out creditworthiness evaluations for potential debtors (Table 7.6). 
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Table 7.6 
Suppliers' analysis of contractors' creditworthiness 

Contractor Creditworthiness Evaluated? Number of Materials Cumulative Number of 
Suppliers Materials Suppliers 

Yes, always check contractors' creditworthiness 44 44 
Sometimes check contractors' creditworthiness 9 53 
Never check contractors' creditworthiness 0 53 
TOTAL 53 53 

7.4.6 Credit limit imposition 

Just in excess of two thirds of respondents imposed credit limits on > 80 per cent of 

'creditworthy' contractors (Table 7.7). Suppliers imposing credit limits on < 20 per 

cent of contractor clients tended to be 'smaller' organisations with turnovers :5 f2m 

per annum. 

Table 7.7 
SUDDliers' credit limit iMDosed onto creditworthv contractors 

Credit Limits Imposed on 
Contractors (% of total serviced) 

Number of 
Responses 

Percentage of 
Responses 

Cumulative Percentage 
of Responses 

1-20% 7 13.21 13.21 
20.1-40% 0 0.00 13.21 
40.1-60% 3 5.66 18.87 
60.1-80% 7 13.21 32.08 
80.1-100% 36 67.92 100.00 
TOTAL 53 100.00 100.00 

Mean percentage of contractors who have credit limits imposed on them by suppliers = 74.53% 
Median proportion of suppliers' credit sales to turnover = 80.1 to 100% 
Mode proportion of suppliers' credit sales to turnover = 80.1 to 100% 
Standard deviation = 27.64% 
Kolomogorov-Smirnov statistic = 2.85 (0.00 significance) 

Suppliers tended to impose a credit limit on an average of nearly three-quarters of 

creditworthy contractors. In the majority of cases, suppliers aimed to retain their 

credit risk exposure level within an allowable threshold by detennining credit limits 
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for 80.1 to 100 per cent of creditworthy contractors. Statistics relating to the standard 

deviation and Kolomogorov-Smimov statistic show that the respective responses 

were widely spread and do not portray non-nal distribution characteristics. 

7.4.7 Credit limit evaluation 

Credit registers, Bank references and the duration of (contractor / supplier) 

relationship were the most common methods of determining credit limits (Table 7.8). 

Duration of trading relationship was used to an equal extent as Credit registers. Bank 

references were used by suppliers in 20 per cent of cases. These results highlight that 

information from Credit registers and Banks (in isolation) is perceived as inadequate 

for decisions regarding credit quantum. 

Table 7.8 
SUDDliers methods of establishine credit limits for contractors 

Methods of Establishing Credit Number of Average Cumulative 
Limits Responses Percentage of Percentage of 

Users Users 
Credit registers 27 40.30 40.30 
Bank infonnation 14 20.90 61.20 
Duration of relationship between 26 38.81 100.00 

onzanisations 
TOTAL 67 100.00 100.00 

Number of contributing suppliers = 55. Responses = 67 because some suppliers used more than one 
method 

Previous (business) experience with and working knowledge of, a potential debtor 

are evidently key elements in creditworthiness assessment. The longer two 

businesses interact, then the greater their working knowledge of each other (Sako, 

1992; Jarillo, 1995). Present credit evaluation models fail to formally account for 

this. If creditworthiness evaluation procedures could quantify creditor / debtor 
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relationships, this would undoubtedly help in assessing creditor risk more accurately; 

this is a potential area for future research. 

7.4.8 Creditworthiness procedures 

Specific contractor creditworthiness evaluation procedures used by suppliers were 

numerous in nature (Table 7.9) with some unexpected results. For instance, trade 

references were often used, but suppliers perceived their accuracy as being no greater 

than 'average'. Similarly, Bankers' references were perceived by suppliers as having 

a 'poor' degree of accuracy. One would presume that Banking institutions have 

sound knowledge of their clients and would be able accurately pass this knowledge 

on to suppliers desiring such information. However, the more finances a Bank can 

carrange' from 'other' sources, then the less a contractor will need to borrow from its 

Bank, so a transfer of risk is achieved (this situation therefore may have introduced 

bias into this result). This highlights that for accurate creditworthiness evaluation to 

be achieved, there is a need for independence between the organisations involved; 

thereby encouraging objective information. 

Table 7.9 
Source and methods used of evaluatin2 creditworthiness and Derceived accurac 

Source / Method Number 

of Users 
Percentage 

of Users 
Overall 
Source 
Ranked 

Accuracy 

Perceived Accuracy 
Poor Average Good 

Bankers reference 29 13.56 4 19 10 0 
Contact with company concerned 26 12.15 5 5 16 5 
Credit registers 38 17.76 2 3 18 17 
Report from salesman 31 14.49 3 3 21 7 
Ratio analysis 8 3.74 7= 2 4 2 
Trade reference 47 21.96 1 1 30 16 
Trade protection association 13 6.07 6 1 7 5 
Other 22 10.28 7= Not applicable 

264 



Chapter 7 Survey analysis results 

Altman's Z score (1983) and ZETA model (1993) were presented in the 

questionnaire, but no respondents (suppliers) used these. Respondent comments 

regarding Altman's models included: 

(never heard of this' 

whilst two organisations questioned what ratio analysis was! The former is somewhat 

understandable and may represent an inability of academia to disseminate its work to 

practitioners. The latter however is unforgivable! - Every supplier should have a 

basic understanding of ratio analysis as a means of interpreting contractors' accounts. 

Fifty per cent of suppliers indicated that on average, they used four or more different 

methods for evaluating contractors' creditworthiness. 'Other' methods used for 

creditworthiness evaluation were 'local information about the contractor' (15.38 per 

cent users), 'judgement and knowledge of contractors' ability to repay debts' (15.3 8 

per cent users), whilst 11.54 per cent of respondents sought opinion from other 

supp lers. 

7.4.9 Resources used for creditworthiness analysis 

The majority of respondents (79.63 per cent) spend no longer than one hour and a 

mean weighted cost of E46.93 per contractor evaluated (Table 7.10) (the weighting 

for this calculation was derived from the mean value of the response categories in 

Table 7.10). The reported cost of credit control departments, represented less than 

0.5 per cent of respondents' turnover, for half of the sample. Departments costing 
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between 0.51 and 1 per cent of turnover represented ahnost 40 per cent of the 

sample. 

Table 7.10 
Resources consumed evaluating each contractor's creditworthiness and credit control 
department costs expressed in terms Of DercentaLye turnover Der annum 

Time Consumed Number of Responses Percentage of 
Responses 

Cumulative Percentage of 
Responses 

0-I hour 43 79.63 79.63 
1.01 -3 hours 8 14.81 94.44 
3.01 -6 hours 2 3.70 98.14 
6.01 - 12 hours 0 0.00 98.14 
Over 12.01 hours 1 1.85 100.00 
TOTAL 54 100.00 100.00 

Mean time spent evaluating each contractor's creditworthiness = 1.08 hours 
Median time spent evaluating each contractor's creditworthiness = 0- 1 hour 
Mode time spent evaluating each contractor's creditworthiness = 0- 1 hour 
Standard deviation = 1.76 hours 
Kolomogorov-Smimov statistic = 3.13 (0.00 significance) 

Finances Number of Responses Percentage of Cumulative Percentage of 
Consumed Responses Responses 

Under E20 24 44.44 44.44 
E21- E50 23 42.59 87.03 
E51 - E100 3 5.56 92.59 
E101-; E200 1 1.85 94.44 
E201 - E400 1 1.85 96.29 
Over f400 2 3.70 100.00 
TOTAL 54 100.00 100.00 

Mean finances spent evaluating each contractor's creditworthiness = E46.93 
Median finances spent evaluating each contractor's creditworthiness = E21-50 
Mode finances spent evaluating each contractor's creditworthiness = under E20 
Standard deviation = E82.68 
Kolomogorov-Smirnov statistic = 3.13 (0.00 significance) 

Cost of Credit Number of Responses Percentage of Cumulative Percentage 
Department in Responses of Responses 

Relation to Turnover 
Under 0.5% 13 50.00 50.00 
0.51-1% 10 38.46 88.46 
1.01-2% 1 3.85 92.31 
2.01-3% 1 3.85 96.16 
3.01-4% 1 3.85 100.00 
TOTAL 26 100.00 100.00 

Mean cost of suppliers' credit control department = 0.70% 
Median cost of suppliers' credit control department = under 0.5% 
Mode cost of suppliers' credit control department = under 0.5% 
Standard deviation = 0.52% 
Kolomogorov-Smimov statistic = 2.99 (0.00 significance) 
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Figures associated with the time and finances that are involved in evaluating each 

contractor's creditworthiness, and the cost of suppliers' credit control departments 

are all positively skewed. This identifies that the majority of suppliers would assign 

'little' resources to evaluating contractors' creditworthiness and running of their 

(supplier) credit control department. 

7.4.10 Terms of payment 

Sixty eight per cent of respondents allowed contractors credit until the end of the 

month after delivery of materials supplied. Twenty three per cent of suppliers offered 

thirty days credit (Table 7.11). Only one supplier offered sixty-day accounts to 

Ccertain' contractors (criteria for this facility not explained). The majority of 

suppliers (62.26 per cent) did not offer discounts. Of respondents who did, 95 per 

cent of suppliers give 2V2per cent discount for settlement by the end of the month. 

One supplier offered 5 per cent discount for payment received by the fifteenth day of 

the month. 

Table 7.11 
SUDDlier standard terms of Davment and discounts for DromDt Davment 

Terms Offered Number of Responses Percentage of Responses 

Thirty days 12 22.64 
End of month after delivery 36 67.92 
End of month of delivery 5 9.43 
Other see comments 
TOTAL 53 100.00 

Discounts Offered for Prompt Number of Responses Percentage of Responses 
Payment 

Yes 20 37.74 
No 33 62.26 
TOTAL 53 100.00 
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The ramifications of the observations relating to suppliers' standard terms of 

payment and any discounts that are offered contractors, insinuate that contractors 

should not only consider the quoted price of materials. Contractors who are granted 

credit by a supplier should consider the tenns of credit offered by the supplier and 

any discounts that may be available for prompt payment. 

7.4.11 Suppliers' Financial Characteristics 

The majority of respondents (79.63 per cent) incurred less than 1 per cent (of 

turnover) bad debt, in financial year 1997-8 (Table 7.12). Fifteen per cent of 

suppliers admitted to bad debt accounting for between 1.01 and 2 per cent of 

turnover. Of those suppliers whose bad debt exceeded 1 per cent, the estimated 

cumulative total approaches Elm. This figure was obtained by multiplying suppliers' 

percentage bad debt by their turnover. 

Table 7.12 
Bad debt encountered in Drevious financial vear (1997-8 
Bad Debt to Sales Number of Responses Percentage of 

Responses 
Cumulative Percentage 

of Responses 
Under 1% 43 79.63 79.63 
1.0 1 and under 2% 8 14.81 94.44 
2.01 and under 3% 2 3.70 98.14 
3.01 and under 4% 0 0.00 98.14 
4.01 and under 5% 0 0.00 98.14 
5.01% and over 1 1.85 100.00 
TOTAL 54 100.00 100.00 

Mean bad debt to sales = 0.8 1% 
Median bad debt to sales = under I% 
Mode bad debt to sales = under I% 
Standard deviation = 0.77% 
Kolornogorov-Smimov statistic = 3.32 (0.00 significance) 
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Suppliers' mean percentage of bad debt incurred was estimated at 0.81 per cent on 

credit sales turnover. The standard deviation (0.77 per cent bad debt incurred) 

combined with the mean bad debt figure indicates that the sample was positively 

skewed. As with previous response data, normality was not present when considering 

the respective responses and bad debt implications. 

7.4.12 Suppliers' targeted profit margin 

Observation of the profit margin sought before bad debt is encountered, yields a 

spread of answers (Table 7.13). Mean profit margin was 8.57 per cent. 

Table 7.13 
SuDDliers' targeted Drofit margin before bad debt is taken into account 
Targeted Profit Margin Before Bad 

Debt Implications 
Number of 
Responses 

Percentage of 
Responses 

Cumulative Percentage 
of Responses 

Under 2% 4 8.51 8.51 
2.01-4% 7 14.89 23.40 
4.01-6% 9 19.15 42.55 
6.01-8% 4 8.51 51.06 
8.01-10% 4 8.51 59.57 
10.01 - 12.50% 4 8.51 68.08 
12.51 - 15.00% 0 0.00 68.08 
15.01% and over 15 31.91 100.00 
TOTAL 47 100.00 100.00 

Mean targeted profit margin before bad debt considered = 8.57% 
Median targeted profit margin before bad debt considered = 6.01-8% 
Mode targeted profit margin before bad debt considered = 15.01% and over 
Standard deviation = 5.18% 
Kolomogorov-Smirnov statistic = 1.45 (0.03 significance) 

Statistics relating to the mean and standard deviation of the targeted profit margin 

before bad debt is considered, indicates that the population was slightly positively 

skewed, though normality in the data could not be assumed. Responses indicated that 

suppliers either tended to aim for 'very good profit margins' (i. e. 15.01 per cent and 

over) or profit margins of six per cent or less. Future research into the characteristics 
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that determine suppliers' targeted profit margins may be useful, as this would 

indicate to contractors which suppliers to interact with if the lowest priced materials 

are being sought. However, this assumption assumes that suppliers will have 

identical overheads; which is a simplified view and cannot be correct. Future analysis 

could investigate factors relating to the total cost of given materials. 

7.4.13 Collection of overdue accounts 

Debt collection is intrinsic to credit control; this is because efficient collection offsets 

bad debts. The majority of respondents (92.59 per cent) have a standard procedure 

for collecting overdue accounts. Those suppliers who did not, stated that their debt 

collection procedures were dependent upon the particular contractor owing the debt. 

The contractor in this sense was defined as either being known to the supplier, and / 

or dependent upon the amount of money owed. However, definitions of what 

suppliers meant by 'knowing' a contractor, or the quantity of debt necessary, was 

undefined. Future research could identify if contractors owing debts to a supplier 

who does have a standard debt collection procedure in place, realise this and hence 

leave payment until the last possible instance? The opposing side to this investigation 

would be that varying suppliers' debt collection procedures may imply to debting 

contractors that there is an urgency associated with making the repayment? 

Analysis indicated that reminder letters were the most common option of debt 

collection. Contractors' response to these letters tended to be 'average' (Table 7.14). 

Two respondents identified trade protection associations as the 'optimal' solution for 

collecting debts. Visits, by a supplier's credit department to contractors who owed 

debts were cited an effective method of collection - maybe the 'physical' presence of 

a 'debt collector' has greater coercive power than letters or telephone calls? More 
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'formal' collection methods (summons and / or court action) seemed to offer a 

response not greater than 'average'. Perhaps it is because at this stage (time duration 

of outstanding debt), contractors' debts may have escalated to such an extent as to 

render them too great for the contractor to ever repay? Again, only future research 

could definitively answer this question. 

Table 7.14 
Debt collection Drocedures 
Standard Procedure for Collection of Number of Responses Percentage of Responses 

Overdue Accounts 
Yes 50 92.59 
No 4 7.41 
TOTAL 54 100.00 

Debtor's Response (Average) 
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Further statements 25 450.00 10.60 2 16 3 
(9.52) (76.19) (14.29) 

Reminding letter 47 1405.00 16.74 17 24 1 
(40.48) (57.14) (2.38) 

Contact by salesman 28 209.00 14.86 13 11 2 
(50.00) (42.31) (7.69) 

Telephoned by credit department 42 567.00 18.17 26 14 1 
(63.42) (34.15) (2.43) 

Visited by credit department 9 29.00 26.00 5 2 0 
(71.43) (28.57) (0.00) 

Account taken to collection 17 48.00 27.11 8 6 2 

agency (50.00) (37.50) (12.50) 
Trade protection association 2 2.50 30.00 2 0 0 
intervention (100.00) (0.00) (0.00) 
Summons issued by credit section 15 16.47 41.47 9 3 1 

(69.23) (23.08) (7.69) 
Summons issued by legal 6 21.00 38.17 2 2 0 
department (50.00) (50.00) (0.00) 

Summons issued by solicitor 30 12.80 44.13 12 10 4 
(46.15) (38.46) (15.38) 

Court action 30 6.43 51.07 13 9 6 
(46.43) (32.14) (21.43) 

Figures in parenthesis indicate percentag e observations 
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7.4.14 Insurance and factoring 

Survey analysis results 

Very few respondents insured against bad debt. This finding contrasts with Agapiou, 

et al. 's (1998b) paper. Of those suppliers who did insure against bad debt, the type of 

insurance policy most often used was a whole turnover policy 1. Turnover policies 

used by suppliers varied in the percentage of debt that they could claim for (Table 

7.15). Evidently therefore, many respondents are directly exposing themselves, 

without any financial backing other than their own organisation's assets, to possible 

bad debts. Only one supplier used factoring. This finding highlights the importance 

of suppliers using accurate contractor creditworthiness evaluation and quality debt 

collection procedures. This observation goes some way to justify the importance of 

the research reported in this thesis. 

7.4.15 Acceptable bad debt 

The amount of bad debt considered 'acceptable' was below 1 per cent of turnover for 

the majority of respondents (75.47 per cent) (Table 7.16). Twelve suppliers stated 

that bad debt could amount to between I and 2 per cent of turnover. 

Statistics relating to the mean and standard deviation (that is associated with 

suppliers' acceptable bad debt) indicate that the responses were positively skewed. 

This means that the majority of suppliers incurred less bad debt than the mean figure. 

It is reiterated at this point that the survey was undertaken at a time of general 

economic growth and that this may have influenced results associated with suppliers 

amount of bad debt incurred. The Kolomogorov-Smirnov statistic derived from 

responses to 'acceptable' bad debt indicate that the distribution is not normal. 

1A whole turnover policy is where the credit insurance company allows suppliers to grant credit to 

contractors withoutfirst consulting the insurance company. 

272 



Chapter 

Table 7.15 

Survey analysis results 

Insurance and factoring against bad debt statistics 
Insurance Against Bad Debt Number of Responses Percentage of Responses 

Yes 6 11.11 
No 48 88.89 
TOTAL 54 100.00 

If insurance policy used 
Type of Policy Number of Responses Percenta ge of Responses 

Specific debt 1 16.67 
Whole turnover policy 5 83.33 
TOTAL 6 100.00 

If whole turnover policy used, percentage of bad debt insured against 
Type of Policy Number of Responses Percenta ge of Responses 

Under 75% 1 20.00 
75.1-85% 1 20.00 
85.1-95% 2 40.00 
95.1-100% 1 20.00 
TOTAL 5 100.00 

Factor Against Bad Debt Number of Responses Percenta ge of Responses 
Yes 1 1.85 
No 53 98.15 
TOTAL 54 100.00 

IfFactor policy used 
Type of Policy Number of Responses Percenta ge of Responses 
Under 75% 0 0.00 
75.1-85% 1 100.00 
85.1-95% 0 0.00 
95.1-100% 0 0.00 
TOTAL 1 100.00 

Table 7.16 
AcceDtable bad debt on credit sales 
Acceptable Bad Debt Number of Responses Percentage of Cumulative Percentage 

Responses of Responses 

Under 1% 40 75.47 75.47 
1.01-2% 
2.01-4% 

12 
1 

22.64 
1.89 

98.11 
100.00 

TOTAL 53 100.00 100.00 

Mean acceptable bad debt on credit sales = 0.79% 

Median acceptable bad debt on credit sales = under I% 

Mode acceptable bad debt on credit sales = under 1% 

Standard deviation = 0.53% 
Kolomogorov-Smimov statistic = 3.24 (0-00 significance) 
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7.4.16 Creditworthiness reassessment 

Over 85 per cent of respondents reassess contractor creditworthiness cyclically; 

though the time duration for carrying out such a reassessment tended to vary greatly. 

Only 10 per cent of respondents stated that they would reassess contractors if the 

economy was in recession, in addition to the re-evaluation regime they already 

operated (Table 7.17). 

Surprisingly, one organisation with a turnover greater than f25m per year, and 

another that supplies materials to contractors nation-wide, did not reassess 

creditworthiness at all. Many suppliers (56.36 per cent) reassess credit risk on an 'if 

and when the need arises' basis only. No standard time period between suppliers 

carrying out contractor creditworthiness reassessment intervals was identified. The 

majority of suppliers reassessed when changes in contractors' characteristics (such as 

slowing down of payments, an increase in contractor turnover and / or a contractor 

coming under the control of new management) occurred. 

Twenty-two respondents who did not reassess in times of recession and only on an 'if 

and when the need arises' basis, all considered changes in contractor characteristics 

as sufficiently important carry out a reassessment of a potential debtor's 

creditworthiness. 
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Table 7.17 
Creditworthiness reassessment policy, guarantees for substantial order and present 
creditworthiness evaluation procedures acceDtabilitv 
Contractors' Creditworthiness Number of Percentage of Cumulative Percentage of 

Reassessed Responses Responses Responses 
Yes 47 87.03 87.03 
No 7 12.93 100.00 
TOTAL 54 100.00 100.00 

Reassessment Intervals Number of 
Responses 

Percentage of 
Responses 

Cumulative Percentage 

of Responses 
Weekly 2 3.33 3.33 
Monthly 1 1.67 5.00 
Quarterly 2 3.33 8.33 
Half Yearly 5 8.33 16.66 
Yearly 10 16.67 33.33 
If and when the need arises 40 66.67 100.00 
TOTAL 60 100.00 100.00 

Reason for Reassessment Number of 
Responses 

Percentage of 
Responses 

Cumulative Percentage 
of Responses 

Payments slowed down 46 30.67 30.67 
Contractor's turnover 49 32.67 63.34 
increased dramatically 
Contractor under new 39 26.00 89.34 
management 
Economy in recession 16 10.67 100.00 
TOTAL 150 100.00 100.00 

Substantial Order Placed; Number of Percentage of Cumulative Percentage 
Guarantee Asked For Responses Responses of Responses 

Yes 10 18.52 18.52 
No 14 25.93 44.15 
Sometimes 30 55.56 100.00 
TOTAL 54 100.00 100.00 

Table 7.17 shows that > 25 per cent of respondents would not ask for guarantees of 

payment if a contractor placed a 'substantial' order. Reasons for this were not stated, 

but it does suggest that suppliers who conduct their business without giving 

consideration to the amount of potential debt that they are exposing themselves to, 

are failing to fully appreciate the increased financial nsk associated with such 

business interaction. Future research could investigate what influences different 

levels of financial nsk exposure impose upon suppliers. 
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7.4.17 Correlation analysis of survey data 

Having considered responses in isolation, correlation analysis was used to observe 

association among the survey response data. Spearman's rho correlation analysis (r, ) 

was used because it has the ability to deal with non-normal data. Spearman's rho is 

unable to cope with qualitative data, so only quantitative survey responses were 

considered in this section of analysis. The mathematical formula to derive a 

Speannan's rho correlation for investigating the association between two variables 

is: 

61] (Rx -R Y)2 

n(n 
2 

(Fonnula 7.2) 

Where: r, = Spearman's rho correlation; Rx = ranking associated with variable X-, Ry 

= ranking associated with variable Y; and n= the number of paired values (Oltman 

and Lackritz, 1991 pp. 901-2). 

When r, = 1, then this indicates that there is perfect positive correlation between the 

variables being considered i. e. an increase in one variable indicates an increase in the 

'other' variable being considered. Conversely, when r, = -1 then perfect negative 

correlation exists. Having presented the mathematical formula for deriving 

correlation coefficients, a correlation matrix was derived from responses to the 

survey data (from suppliers' credit control and debt collection procedures) using 

SPSS software (Table 7.18). The 'coding' procedure used in the Table is based on 

the question numbers in the survey. The suffix of '0' denotes that the question was 

ordinally categorized data. It is pointed out here that correlation analysis identifies 

association, but not necessarily 'causation'. 
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Table 7.18 
Spearman's rho correlations 

Survey analysis results 

Q120 Q130 Q160 Q170 Q210 Q30 Q50 Q60 Q80 

Ql 10 0.44** 0.04 -0.05 -0.08 -0.21 0.13 0.20 0.08 0.17 

Q120 1.00 -0.20 -0.19 -0.11 0.03 0.40** 0.34* 0.31* 0.30* 

Q130 1.00 0.04 0.19 0.14 -0.13 -0.06 -0.29* 0.01 

Q160 1.00 0.03 0.42** -0-09 -0.05 -0.20 -0.33* 
Q170 1.00 0.08 0.13 0.08 -0.20 -0.02 
Q210 1.00 -0.09 0.06 -0.15 -0-11 
Q30 1.00 0.83** 0.47** 0.56** 

Q50 1.00 0.41** 0.49** 

Q60 1.00 0.31* 

Q80 1.00 

** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2 tailed). 

Index 
Q1 10 time duration spent evaluating each contractor's creditworthiness 
Q120 finances spent evaluating each contractor's creditworthiness 
Q130 cost of each suppliers' credit control department 
Q160 percentage of bad debt to sales in last financial year (1997-98) 
Q 170 percentage profit margin aimed for 
Q210 maximum percentage of 'acceptable' bad debt 
Q30 annual financial turnover of each supplier 
Q50 number of credit accounts each supplier had in last financial year 
Q60 suppliers' proportion of total sales accounted for by credit fumished 
Q80 proportion of contractors offered credit that have credit limits imposed upon them 

Evaluation of time (Q 110) and cost (Q 120) restraints have a significantly high level 

of correlation (r, = 0.44, P :! ý 0.01). It is interesting to note that time restraint is not 

correlated with any other variables. This possibly suggests that suppliers place 

greater faith in an 'outside' organisation defining creditworthiness compared to 

carrying out assessment in-house. The restraint for money involved in 

creditworthiness evaluation (Q120) is positively correlated with the financial 

turnover of suppliers - the more money spent on evaluating individual contractor's 

creditworthiness - then the greater the suppliers' financial turnover (Q30) tends to 

be (by association only). This would imply that smaller financial turnover suppliers 

tend to spend less money on evaluating a potential debtor than do larger turnover 
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suppliers. Maybe it is the case that smaller turnover suppliers tend to 'know' the 

contractors they trade with and can thereby make judgements about their 

creditworthiness based on this relationship? 

The number of contractor trading accounts that have credit limits imposed upon them 

by suppliers (Q80) is positively correlated with the volume of finances spent 

evaluating individual potential debtors' creditworthiness (Q120). Combined with the 

positive correlation of the quantity of sales achieved using credit (Q60), this possibly 

indicates that when suppliers pay for a creditworthiness check, they also received 

information about a credit limit for that organisation, which in turn, is implemented? 

Also positively correlated with finances spent evaluating individual potential 

debtors' creditworthiness (Q120) are the number of credit accounts furnished (Q50). 

Combined with the previous observations, maybe suppliers with large percentages of 

credit sales realise the importance of 'correctly' classifying potential debtors' 

creditworthiness? Subsequently, they may be more willing to spend resources on this 

task to ensure 'accurate' evaluation. 

The cost of credit control departments (Q130) is negatively correlated with the 

proportion of suppliers' sales accounted for by contractors furnished credit (Q60). 

Hence, as the proportion of suppliers' credit sales increases there is a converse 

reduction in suppliers' credit control department costs. This follows the economic 

theory of economies of scale. That is, the cost of a single item decreases as the 

quantity of the item being produced / evaluated increases. 
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The quantity of bad debt encountered by suppliers in the last financial year (1997-8) 

(Q160) is positively correlated with suppliers' amount of bad debt regarded as 

'acceptable' (Q210). This would indicate that suppliers are not unduly concerned 

with the accuracy of their present contractor creditworthiness evaluation methods 

and / or the efficiency of their debt collection procedures employed. Any supplier 

who can reduce the amount of bad debt they incur is directly influencing potential 

profit margins and indirectly gaining a competitive advantage (this assumes all other 

factors remain constant). Further, this correlation observation insinuates that as the 

quantity of debt increases, so suppliers' acceptance of debt becomes more 

acceptable! This is unexpected, but the correlation statistics for bad debt encountered 

and 'acceptable bad debt' reinforce previous research. That is, it is difficult to be 

critical of one's own working practices (see Handy, 1993 p. 342). 

The percentage of contractors who have credit limits imposed upon them by 

materials suppliers (Q80) exhibit a negative correlation with the quantity of bad debt 

that the supplier encountered in financial year 1997-8 (Q160). This association 

shows that as a supplier's percentage of credit limits imposed onto contractors 

increases, there is a subsequent reduction in the amount of bad debt incurred. It has 

been found that the greater the amount of credit allowed by a creditor, results in a 

hyperbolic loss in the utility value of the famished credit (Chapter 5). This points 

towards allowing contractors minimal credit. However, this contradicts that to retain 

profit quantities, profit margins have to be increased. Thus, a balance has to be 

observed by each supplier (between the supplier's credit risk exposure level and 

factors that impact upon this) to ensure that the amount of credit furnished is not 

having a prejudicial effect on their utility, whilst still retaining their degree of 

competitiveness. 
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Suppliers' financial turnover (Q30) is positively correlated with: the number of 

credit accounts (Q50); proportion of sales accounted for by credit (Q60); and 

proportion of contractors that credit limits are imposed upon (Q80). All other 

permutations of these three variables are also positively correlated. These results are 

logical, because 'larger' turnover suppliers will (it is generalized) have to interact 

with a greater number of contractors than compared to 'smaller' turnover suppliers. 

Similarly, because of having to interact with such a number of contractors, it is 

envisaged that 'personal' knowledge of potential debtors is forgone. In turn, this 

means that suppliers impose credit limits onto these contractors, so that the risk 

associated with granting them credit, is kept within an allowable risk threshold. 

Having presented a number of initial findings from the data analysis, the next section 

in this chapter details future research that could be conducted. The underlying reason 

for including this section here is that it reinforces the novelty of this research. That is, 

there has been very little work conducted that concentrates specifically upon defining 

the risk that creditors expose themselves to when they furnish contractors with credit. 

7.5 INTERIM FINDINGS: SUPPLIERS' CREDIT RISK 

Evidently, materials supply was a growing industry sector during the period under 

investigation (1995-1998). Average supplier turnover growth from financial year 

1995 to 1998 was 5.85 per cent. When considered in tandem with suppliers' targeted 

profit margins, there is further evidence that suppliers are operating in a profitable 

industry sector. Because of this, it begs the question: 'what would be the result of 

suppliers offering higher 'risk' contractors credit facilities? ' By exposing 

themselves to greater financial risk by granting higher risk contractors credit, 
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suppliers' turnover would increase but there would be greater probability of incurring 

bad debt. Presently, creditworthiness evaluation procedures do not incorporate a 

'degree of creditworthiness' measure - potential debtors are either defined 

creditworthy, or not. Since a balance should be present between the amount of credit 

offered and associated risk, research is required in this domain. 

Resources available for evaluating contractors' creditworthiness are finite. Any 

model proffered for improved creditworthiness evaluation should operate within such 

constraints if mass usage is to be achieved. Although the survey identified substantial 

time and money constraints imposed onto suppliers' credit control and debt 

collection departments, it could be the case that an 'accurate' creditworthiness 

evaluation procedure may need to consume greater resources than those at present. 

This is because information costs money: additional resources consumed need to be 

counteracted with an increase in evaluation accuracy i. e. value for money (see Holt, 

et al., 1994 p. 139). 

Respondents incurred a small percentage of bad debt in their last (reported) financial 

year (1997-1998), so this result may be perceived as somewhat reducing the need for 

further research in the domain of contractor creditworthiness evaluation and 

subsequent debt collection. However, the caveats detailed at the beginning of this 

chapter concerning the economic climate are reiterated. It is hypothesised that bad 

debt encountered by suppliers in a period of recession increases; identifying the need 

for creditworthiness models to consider the economic envirom-nent on a macro scale. 

This prompts the question: 'what would be the effects of a period of recession on the 

amount of bad debt that materials suppliers may encounter? ' 
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Obviously, this is not a definitive list of future research that could be conducted in 

this specific subject domain. However, what the above questions do continue to 

highlight is the vast amount of future research that could be conducted into the risk 

that suppliers expose themselves to, when they furnish contractors with credit. 

7.6 SUMMARY 

Pertinent issues regarding suppliers' tendencies, preferences and traits associated 

with contractor creditworthiness evaluation and debt collection procedures, have 

been raised. Key findings of the survey were: 

9 Supplying materials to the construction industry is potentially profitable. 

* Credit sales account for a large proportion of materials sold to the construction 

industry (mean = 70.77 per cent). 

* Credit limits are highly dependent upon the duration of the historical relationship 

between the materials supplier and contractor. 

* Suppliers use a number of sources and methods for evaluating the 

creditworthiness of contractors. 

9 Suppliers' resources used in evaluating contractors' creditworthiness are highly 

restrained both in time and finances. 

e Very few suppliers offer discounts for prompt payment. 

9 Insurance and factoring of debts is used only by a minority of suppliers. 

9 Reassessment of creditworthiness is carried out in the majority of cases on an 'if 

and when the need arises'basis. 
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These findings, of the first reported investigation into methods used by construction 

materia s suppliers to evaluate construction contractor creditworthiness, provide 

evidence that there is a need this research. Many of the findings of the survey 

highlight that credit risk is an amalgam of analysing previous credit records as well 

as incorporating a degree of good luck and judgement by the crediting organisation. 

Future research could remove the luck element from this equation, and replace it 

with accurate quantifiable procedure(s). The overall conclusion of the chapter is that 

analysis of credit risk presently embraces an amount of 'luck' and 'judgement' on the 

part of creditors. 

Having now gathered information relating to suppliers' employed evaluation 

practices, the next chapter utilises this infon-nation to model a number of factors that 

have been identified as having an influence upon suppliers' utility achieved from 

granting credit. That is, practices of suppliers' credit control and debt collection 

departments are investigated to identify which practices of these departments 

influence the utility a supplier achieves from granting a contractor credit i. e. 

variables identified in chapter 5 (which have an influence on the utility achieved by a 

supplier from granting a contractor credit) are investigated in greater depth. 
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CHAPTER 8 

Modelling suppliers' characteristics 

MODELLING SUPPLIERS' CHARACTERISTICS: FINANCIAL 

TURNOVER; TURNOVER MOVEMENT; PROFIT; AND BAD 

DEBT 

8.1 INTRODUCTION 

This penultimate chapter of the thesis models a number of suppliers' credit control 

and debt collection characteristics to forecast: 

o suppliers' financial turnover; 

e suppliers' financial turnover movement over three financial years (1995-1998); 

9 suppliers' targeted profit margin; and 

* the amount of bad debt incurred by suppliers in financial year 1997-8. 

The reasons for investigating these four characteristics are that: 

9 Further insight is gained into generic elements D (the efficiency of suppliers' 

debt collection procedures and amount of credit allowed contractors) and Cr (the 

degree of creditworthiness in the supplier / contractor relationship) of the 

conceptual model detailed in Chapter 3 (Formula 3.3). 
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0 Suppliers are so important to the UK construction industry that any research able 

to identify key factors in assisting their survival, has to be embraced. 

9 Because suppliers operate in a competitive market place, variables associated 

with their credit control and debt collection procedures (i. e. that influence their 

competitiveness) need to be known. 

9 The factors under specific investigation (supplier turnover; turnover movement; 

profit margin; and bad debt incurred) have all been shown to impact upon the 

utility experienced by a supplier, when furnishing credit to a contractor. 

The majority of this chapter was published in Nicholas, et al. (2000c; 2000g; 2000h 

and 2000i). 

Having set the 'wider scene', the structure of the chapter is now detailed. 

8.1.1 Chapter structure 

This chapter consists of seven main sections. These being: 

0 Section 1 introduces the chapter and its contents. 

0 Section 2 details MDA concepts and applications. 

0 Sections 3 to 6 describe four MDA models. 

0 Section 7 contains conclusions obtained from the MDA analyses. 

Following the introduction to the chapter in the first section, the second section 

provides a description of the MDA statistical technique that is used to discriminate 

between different groups of the dependent variables (i. e. suppliers' turnover; 
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turnover movement; profit; and bad debt). Then, the following four sections consist 

of multi-variative discriminate analysis (MDA) models that forecast: i) suppliers' 

financial turnover; ii) suppliers' financial turnover movement over three financial 

years (1995-1998); iii) suppliers' targeted profit margin; and iv) the amount of bad 

debt incurred by suppliers in financial year 1997-8. The seventh and final section 

concludes the chapter, with observations and findings that have arisen from the MDA 

analyses presented. 

8.2 STATISTICAL ANALYSIS METHOD EMPLOYED 

Multivariate discriminant analysis (MDA) was used for the task of identifying 

differences between different groups of dependent variables. This is because MDA 

allows one to: 

( study differences between two or more groups of objects, with respect to 

several variables simultaneously' (KIecka, 1987 p. 7). 

Other statistical techniques were considered for classifying the dependent variables, 

such as multiple regression and correlation analysis. However, MDA was selected in 

favour of these techniques because it provided statistically significant results in the 

context that was desired. This is something that the 'other' techniques failed to 

achieve. The reason for MDA's 'success' in this setting was mainly because of its 

n, k 
ability to deal with multivariate data and identify key factors being associated with 

the dependent variable under consideration. 

286 



Chapter 8 Modelling suppliers' characteristics 

To identify statistically significant discriminating variables, stepwise MDA was 

performed using SPSS software. Stepwise MDA was chosen as the method to 

include, or exclude variables, because it selects only the most powerful 

discriminators. Klecka (1987 p. 52) reinforces this approach and adds that stepwise 

MDA is useful for removing variables that do not contribute statistically, towards 

improving the overall accuracy of a MDA model. 'Forward' and 'backward' 

stepwise procedures were used simultaneously. There are some that reject the 

usefulness of stepwise MDA, on the basis that in the 'real world' all variables impact 

upon an outcome to some extent. However, for an exploratory analysis such as this, it 

is the significant variables that one is interested in, and stepwise MDA has the ability 

to highlight these effectively. 

The procedure of stepwise MDA involves first selecting a preliminary independent 

variable (i. e. with the largest discriminating power). The value of the acceptance / 

rejection criteria is then re-evaluated for all remaining variables, and the (remaining) 

variable with the largest discriminating power is then added to the MDA model. The 

variable entered first is then re-evaluated to determine if it meets the removal criteria. 

If the variable does, it is removed. The procedure then starts this process again, until 

all independent variables have either been accepted or rejected (Noru'Sis, 1985 p. 93). 

The criteria for inclusion or exclusion of variables for the MDA model used in this 

research, were set at a probability of the 'F' statistic being five and ten per cent 

respectively. The W statistic refers to potential variables being included in the final 

MDA analysis being tested to observe if they contribute statistically significantly 

towards classifying the dependent variable (Klecka, 1987 pp. 57-8). 
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The fundamental concept of MDA is to identify and quantify the linear association 

between independent variables, thereby classifying them into 'groups' of the 

dependent variables. MDA can subsequently classify (new) cases into said groups 

based on the derived MDA functions (models). Linear association is measured via 

four main statistics: 

The eigenvalue: this is the ratio of the between-groups sum of squares, to within- 

groups sum of squares. 'Good' functions have large eigenvalues. The eigenvalue is 

calculated from: 

k 

2ý Ng(x-g, - 5ýj ) (x-g 
j 

xi 
SSb g=l 

SSW k Ng 
II (Xgi" 

- xgi ) (Xgln Xgi 

g=l n=l 

(Formula 8.1) 

Where k= the number of samples of size Ng; xgi = the ith element of Xg; xi = mean 

of xj; Y 
9f 

the jth element of Xg; and A= the eigenvalue for the derived MDA 

function. 

Wilks'Lambda: this is the multi-variative measure of group differences over several 

variables (Klecka, 1987 p. 38). When Wilks' Lambda is zero it denotes the group 

centroids are greatly separated and there are distinct differences between the derived 

groupings. The formula to derive Wilks' Lambda is: 

IqI-I 
i=k+l + Ai 

(Fonnula 8.2) 
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Where: A= Wilks' Lambda; k= the number of functions derived for the MDA in 

question; Ai = the value of the eigenvalue for each derived respective function i; rl = 

the individual terms are multiplied together to yield the final product of q terms 

(Klecka, 1987 p. 39). 

The chi-square statistic: which is the transformation of Wilks' lambda. The chi- 

square statistic tests the null hypothesis that there is no difference between derived 

group means. The formula to derive the chi-square statistic for the respective 

discriminant functions is: 

P+9 
-I log, Ak 

21 

(Formula 8.3) 

Where: j= the obtained chi-squared statistic for the derived MDA function; p= the 

number of discriminating variables; g= the number of groups / leagues the 

dependent variable is segregated into; and Ak: ":::::: Wilks' Lambda for k number of 

discriminant functions already derived; and n= the total number of cases. 

The canonical correlation: this measure considers the utility of the derived 

discriminant function. The canonical correlation is similar to the Pearson correlation, 

and details the association between the groups and the discriminant function. The 

canonical correlation ranges from zero to one; one representing one hundred per cent 

of the total variance being accounted for by the function. It is calculated from: 
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ri 
(Fon-nula 8.4) 

Where: ri* = the canonical correlation for the i discriminant function; Aj = the 

eigenvalue for the i th discriminant function. 

To group a supplier into a particular category of the dependent variable, the 

following fonnula is used: 

Dk, '-": CIyIkx + Qy2lbc +C3y3lcc +---+ Cnynlcc (Formula 8.5) 

Where: Dkx = the dependent variable; i. e. the discriminant score from the canonical 

discriminant function for case x in group k; Y,,,, = discriminating variable Y, for case 

x in group k; and c, = discriminating coefficients (Klecka, 1987 p. 15). 

8.2.1 Discriminant analysis assumptions 

There are presently two lines of thought regarding the nature of those data that MDA 

can accurately utilise. Statisticians (e. g. Goldstein and Dillon, 1978; Lachenbruch 

and Goldstein, 1979; Hand, 1981; Noru'sis, 1993) insist that the data to be analysed 

have normal (0,1) characteristics and equal covariances (covariance is an observation 

involving the relationship between two data sets, in terms of their mean and 

respective actual observations [Huberty, 1994 p. 6]). However, pragmatists (e. g. 

Klecka, 1987; Manley, 1991), having realised that to obtain such data can have 

practical limitations, substantiate the method's use by proving the accuracy of any 

derived MDA model by its application to an additional, independent set of data. This 

Modelling suppliers' characteristics 

290 



Chapter 8 Modelling suppliers' characteristics 

is performed as a means of reviewing the model's predictive ability. However, it is 

acknowledged (ibid. ) that hypothesis testing loses some degree of accuracy when 

normality and equal covariances are not present in those data analysed. In the context 

of construction management (and 'other' research domains), discriminant analysis 

has been extensively used (e. g. Mason and Harris, 1979; Altman, 1983; Taffler, 

1983; Skitmore and Marsden, 1988; Russell and Jaselski, 1992; Shash and Abdul- 

Hadi, 1993; Tam and Harris, 1996). These latter pragmatists tested their models' 

predictive abilities by applying them to the original 'problem' and / either looking for 

'logical' conclusions and the percentages of cases correctly classified. This proven 

approach to the application and validation of the technique is adopted throughout this 

chapter. 

The data that was to be modelled emanated from a survey of materials suppliers' 

credit control and debt collection procedures, as detailed in Chapters 6 and 7 of this 

thesis. Transformations on the survey data were performed (as detailed in Chapter 4) 

with the aim of achieving normal, or near normal distributions with equal 

covariances. Unfortunately, transpositions failed to produce such characteristics. 

When removing those data from analysis that were prejudicing these statistical 

characteristics (i. e. outliers), the size of the sample was unacceptably reduced. A 

further attempt was made to segregate suppliers into two groups; i. e. those with 

characteristics to either the left or right tails of the overall distribution. 

Transformations that were tried, but failed to produce the required statistical 

characteristics were removed from future consideration. However, Z-scores were 

calculated for all response categories using Formula 8.6: 
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Zi - 
xi -x 

(Fonnula 8.6) 

Where: Xi denotes the value of observation j; X is the mean of distribution X; S is the 

standard deviation of Xs distribution; and Zi is the Z-score for the ith variable. While 

Z-scored data did not produce normality in the data or provide equal covariances, the 

transformation was used in future analysis because it did provide stepwise MDA 

another potential avenue of investigation to be taken. That is, stepwise MDA could 

choose to either accept or reject this additional data when discriminating for the 

dependent variable. 

8.2.2 Survey response coding 

To transfonn survey response categories into a fort-nat suitable for MDA, a coding 

procedure was used. This procedure categorised responses to survey questions 

nominally, and wherever possible, ordinally. 

For distinct identification purposes questionnaire numbers were used, along with a 

suffix of either 'N' or '0' depending on the 'type' of data being described (i. e. 

nominal or ordinal respectively). A prefix of Z denoted a Z-scored variable. For 

example, question 3 was nominally and Z-score categorised, so it was coded ZQ3N. 

For readability, only those variables found to be significant in successfully 

classifying the dependent variables are detailed in this chapter. 

8.2.3 Dependent variable 'grouping' 

To establish the number of 'leagues' that the dependent variables should be 

segregated into, Oltman and Lackritz (1991 pp. 34-35) suggest: 

Modelling suppliers' characteristics 

292 



Chapter 8 

k 

-: 5N 

Modelling suppliers' characteristics 

(Fonnula 8.7) 

Where: k denotes the number of leagues (classes); and N is the number of 

observations. There were 55 sets of independent observations in the survey, so five 

'leagues' (2 5 
-<55) are recommended. Though Formula 8.7 does provide a definitive 

number of leagues for segregating data into; the formula is only a recommendation 

and guide: it has no statistical underpinning. Because of this, some of the MDA 

presented in this chapter do follow Oltman and Lackritz's recommendation. 

However, additional MDA presented utilise a different number of leagues for the 

dependent variable. This is so that the optimal MDA analysis is obtained, in relation 

to the stratification of survey responses and the subsequent results of the MDA. 

8.2.4 MDA model validation 

To validate the derived MDA models, the MDA functions were subsequently applied 

to an independent set of ten suppliers' characteristics. The ten suppliers used for this 

'hold-out' sample had characteristics that were suitable for them to be included in the 

survey sample (detailed in Chapter 6). That is, the ten suppliers being used for the 

hold out sample had not replied to the original survey, however, when contacted by 

telephone these suppliers did agree to complete and return the questionnaire. Having 

applied the respective MDA functions to the 'hold-out' sample, the number of K_ 

suppliers whose characteristics were correctly classified were noted as a measure of 

the model's ability. A comparison was then made between the percentage of 

suppliers who had their characteristics correctly classified (and on which the MDA 
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function was derived), and the 'hold-out' sample. If similarities in classification 

accuracy were shown, then it was accepted that the MDA function was validated. 

Having presented the fundamental mathematical concepts of MDA, the following 

four main sections of this chapter apply the statistical procedure to model four 

different supplier characteristics. 

8.3 PREDICTING SUPPLIERS' FINANCIAL TURNOVER 

Materials suppliers play a very important role within the construction industry supply 

chain, as evidenced by the research in this thesis. Due to the materials market being 

essentially monopoly free, suppliers provide contractors with materials at as keen 

prices as market conditions permit. Because of these facts, healthy financial turnover 

is requisite to suppliers' ongoing survival. It is this issue of financial turnover that is 

focussed upon in this section of the chapter. 

This section of the chapter does not aim to define what characteristics 'good' 

materials suppliers exhibit (in comparison to 'bad' suppliers). Instead, it concentrates 

upon identifying discriminating characteristics between different (financial turnover) 

size suppliers. Another reason for investigating supplier turnover is because, on a 

macro level, larger turnover suppliers provide the construction industry with a 

greater amount of working capital (i. e. furnished credit), than do smaller turnover 

suppliers (Chapter 7). 

The theory of economies of scale reinforce the need for suppliers to achieve the 

largest turnover that market conditions (and e. g. management skills) allow. In part, 
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this is because large suppliers will be able to better negotiate discounts from their 

product-manufacturers. This results in large suppliers (potentially) being able to offer 

materials at a lower price than do smaller suppliers. The long-term result of this is 

that construction materials costs remain keen. Managerial skill as well as their 

characteristics also impact upon supplier turnover. This is because managers make 

the ultimate decision of whether to trade with a certain contractor (or not). 

Management also make strategic decisions regarding desired turnover growth, 

targeted profit margins and so forth. 

8.3.1 Results of data analysis regarding suppliers' financial turnover 

Multivariate discriminant analysis identified that suppliers' turnover could be 

classified with a significant degree of accuracy, using the following variables: 

i. the suppliers' attitude towards insuring themselves against bad debt; 

ii. the number of credit accounts furnished; 

iii. the percentage of (creditworthy) contractors that have credit limits imposed 

upon them; 

iv. whether guarantees of payment are sought for substantial orders; and 

V. the percentage growth or contraction, that a supplier experienced in the last 

three trading years. 

The overall accuracy of the MDA model was 56.4 per cent. Using an independent 

hold-out-sample of ten suppliers, the derived MDA model correctly classified five 

out of these ten suppliers. Hence, the robustness of the model was confirmed. 
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When reviewing the statistics obtained for the MDA model (see Table 8.1), it is 

evident that the variables and associated coefficients for Function I discriminate 

better than any of the other functions. This statement is based on the knowledge that 

'large' eigenvalues have better discriminating power than 'small' eigenvalues 

(Klecka, 1987 p. 35). Indeed, Function I discriminates nearly four times better than 

Function 2 (4.168 / 1.067 = 3.91). Functions 3,4,5 and 6 of the same MDA model 

(Table 8.1) have much lower discriminating power, and are not therefore worthy of 

further consideration. Eigenvalues are a non-scalar statistic, so they can be 

transformed to percentage of variance statistics. From this, it is shown that Function 

1 accounts for nearly two thirds of the total variance of the six functions. That is, 

though Function I does discriminate for dependent variable, Functions 2 to 6 (in this 

particular example) also have degrees of discriminating 'power', though these are 

less than that exhibited by Function 1. 

The canonical correlation figures reflect the degree of discriminating power of the 

derived functions. Again, Function 1, having a figure close to one reinforces its 

discriminating power. The Wilks' Lambda value for Function 1 also confirms this. In 

turn, the statistics associated with Functions 2 to 6 inclusively fail to discriminate as 

well as Function 1. Therefore, Function I is now discussed in greater detail. 
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Table 8.1 
Canonical discriminant function coefficients and MIDA results for LyrouDin2 sum3liers' turnover 

Variable Function 
2 3 4 5 6 

Q19N 0.756 -0.315 3.352 -1.834 0.267 -0.033 
Q5N 0.849 -4.357 -1.901 -3.565 -1.118 2.349 
Q50 0.001 0.014 0.007 0.016 0.003 -0.010 
Q8N 0.490 0.512 -0.183 -0.044 0.633 0.316 
ZQ24N -0.526 -0.158 0.300 0.541 0.076 0.764 
ZQ4N 0.548 0.798 -0.103 -0.155 -0.616 0.447 
Constant -7.687 8.908 1.527 8.890 -0.419 -6.104 
56.4 % of original groups correctly classified 

Function Eigenvalue Percentage of 
variance 

Canonical 

correlation 

Wilks' 
Lambda 

Chi-square 

1 4.168 65.9 0.898 0.038 150.025 
2 1.067 16.9 0.719 0.198 74.470 
3 0.604 9.6 0.614 0.410 41.065 
4 0.379 6.0 0.524 0.657 19.342 
5 0.075 1.2 0.265 0.906 4.547 
6 0.026 0.4 0.160 0.974 1.199 

Standardised Canonical Discriminant Function Coefficients 
Variable Function 

1 

Q19N 0.195 -0.081 0.863 -0.472 0.069 -0.009 
Q5N 0.641 -3.286 -1.433 -2.689 -0.843 1.771 
Q50 0.120 2.802 1.417 3.116 0.618 -2.012 
Q8N 0.528 0.552 -0.197 -0.048 0.683 0.340 
ZQ24N -0.494 -0.148 0.282 0.508 0.071 0.718 
Z04N 0.476 0.693 -0.089 -0.134 -0.534 0.388 

Dependent variable Q3N 

Based on observations of the standardised variables, it deduced that the best 

discriminating factor is: the number of credit accounts furnished (Q5N). Whilst the 

remaining factors discriminating power reduces in the following order: the 

percentage of credit accounts that have credit limits imposed on them (Q8N); 

whether suppliers would ask for guarantees of payment if a substantial order was 

placed (ZQ24N); the percentage growth / contraction the supplier experienced 

between 1995 and 1998 (ZQ4N); whether the supplier insured against bad debt, or 

not (Q I 9N); and the number of credit accounts famished (Q50). 
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The discriminating power of variables was deduced by observing factors 

standardised variables coefficients and ranking them (regardless of whether positive 

or negative): the greater the number size the greater the discriminating power. 

8.3.2 Discussion of MDA results on suppliers' financial turnover 

The overall accuracy of the MDA model was 56.4 per cent. Though this percentage 

identifies that there is a degree of error within the model, this has to be put in 

context. The dependent variable had eight classifications of turnover (see Appendix 

8.1), meaning that the probability of correctly classifying a supplier's turnover was 

12.5 per cent (100 /8= 12.5). Hence, the MDA model improved the accuracy of 

correctly classifying the dependent variable by over four times (56.4 / 12.5 = 4.51). 

When modelling the dependent variable with five leagues (as recommended by 

Oltman and Lackritz [op. cit. ]) the overall accuracy of the model was relatively less 

than that achieved when using eight leagues. Hence, the eight-leagued model was 

given greater thought and analysis than the five-leagued model because greater detail 

could be inferred from it. 

When considering the discriminating factors in isolation (see Appendix 8.1 for 

details of respective discriminating variable numerics), some interesting observations 

can be made. Suppliers who insure against bad debt (Q19N) are more likely to be in 

the higher turnover categories (compared to suppliers who do not insure). This 

statement is based on the knowledge that the positive function of Q19N, combined 

with the positive value of the MDA coefficient for this factor produce a figure that 

does not allow a supplier to be classified into a low turnover category. This indicates 

that suppliers who realise that bad debt can have a potentially catastrophic effect on 
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their organisation's financial standing, are willing to pay a premium for this risk 

protection. In turn, insured suppliers tend to have 'larger' turnovers than compared to 

6 smaller' turnover suppliers, which may indicate that 'smaller' turnover suppliers are 

less risk aware than their 'larger' counterparts. 

Regarding the number of credit accounts furnished (Q5N and Q50), it is a logical 

finding that suppliers with a 'large' turnover interact with more contractors than 

compared to 'smaller' turnover suppliers. It may be argued that incorporating two 

factors into an MDA model that are perfectly correlated with one another is 

mathematically incorrect. However, since the MDA model is designed for 

practitioners 5 usage, which is constrained in terms of time and resources (Chapter 7), 

it has been decided to retain these discriminating factors, because they are easily and 

economically available. 

The percentage of contractors that have credit limits imposed upon them (Q8N) 

discriminates well for classifying suppliers' turnover. Suppliers who impose credit 

limits on the majority of contractors defined as being 'creditworthy' tend to be those 

organisations with 'large' turnovers. Conversely, 'small' turnover organisations tend 

only to impose credit limits on a small percentage of creditworthy contractors. As 

with QI 9N (suppliers who insure against bad debt), this finding indicates that 'large' 

turnover suppliers realise the risk they are exposing themselves to when they furnish 

credit and subsequently want to retain this risk within acceptable tolerances. 'Small' 

turnover suppliers are apparently more willing to expose themselves to greater risk 

than 'large' suppliers. Maybe, Q8N and Q19N highlight that 'small' tumover 

suppliers have to take on more risky situations, if they are to remain competitive with 
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'large' turnover suppliers? or, that this is a function of their accepting higher risk 

levels as a means of trying to expand their turnover? The latter seems a perfectly 

logical inference associated with this finding. 

When considering the importance of whether suppliers would ask for guarantees of 

payment (if a contractor places a substantial order [ZQ24N]), the MDA model 

implies that those suppliers who do not, have larger turnovers. Since it has been 

identified that 'large' turnover suppliers tend to protect themselves with insurance 

against bad debt, and impose credit limits on the majority of their creditworthy 

contractors, then this later finding implies that 'large' turnover suppliers are still 

exposed to nsk when large orders are placed. Ultimately, this insinuates that even 

'large' tumover suppliers have to expose themselves to some risk, if they are to 

maintain the turnover level they desire. The opposing side of this argument is that if 

'large' suppliers do not allow contractors to exceed their set credit limits, then there 

is no need for guarantees if a substantial order is placed. The caveat associated with 

credit limits is that organisations who suggest such limits (Credit registers, Banks 

etc. ) fail to agree on a consensus figure of allowed credit for any given organisation, 

at a given point in time (Chapter 5). Hence, future research is required to determine 

which procedure classifies the risk more accurately; insurance and credit limits, or 

guarantees of payment? 

There are caveats associated with the derived MDA model. For instance, no 

consideration has been given to the time duration that the suppliers (in the survey) 

have been trading. It may be the case that there is a time related characteristic of 

suppliers' existence that could help discriminate for turnover size. However, because 
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this chapter represents only a small section of research aiming to define how to 

evaluate contractors' creditworthiness, factors relating only to suppliers' credit 

control and debt collection procedures have been modelled. 

8.3.3 Interim conclusion: observations relating to suppliers' fluancial turnover 

This section of the chapter has presented an MDA model for predicting the financial 

turnover class of materials suppliers. Using stepwise MDA it has identified that 

suppliers with a 'large' financial turnover tend to: 

i. insure against bad debt; 

ii. furnish credit to a large number of contractors; 

iii. impose credit limits on as many contractors as they can; 

iv. do not ask for guarantees of payment; and 

V. have shown financial growth over their last three years' trading. 

Conversely, suppliers with smaller financial turnover tend to exhibit the opposite 

characteristics. It is therefore possible to conclude that different (financial) sized 

suppliers do have significantly different characteristics. It should however be bome 

in mind, that large turnover suppliers are not immune to insolvency and reduced 

turnover, if continual bad business decisions are made. Similarly, small turnover 

suppliers could (potentially) evolve over time into large turnover suppliers. 

Smaller turnover suppliers are exposed to greater amounts of risk (bad debt) than 

large organisations. This is because 'small' turnover suppliers tend only to protect 

themselves from incurring bad debt by, asking for guarantees of payment if a 
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contractor places a large order. Suppliers with 'big' turnover tend to protect their 

interests by insuring against bad debt and imposing credit limits (on creditworthy 

contractors). This possibly implies that 'small' turnover suppliers 'know' the 

contractors they trade with, and thereby consider this knowledge as sufficient for 

them to make good decisions in this respect. 

This section of the research has shown that 'small' turnover suppliers have to take on 

more risky business propositions, if they are to compete against 'large' turnover 

suppliers. In turn, this 'hunger' for winning contractors' trade means that materials 

pnces are kept competitive. The findings also show that turnover class can be 

predicted with a degree of accuracy. 

Having identified discriminating factors for suppliers' size of financial turnover, 

consideration is now given to the 'movement' (i. e. growth, contraction, sterility) of 

suppliers' tumover. 

8.4 FORECASTING SUPPLIERS' FINANCIA-L TURNOVER 

MOVEMENT 

The underlying demand of business activity maintains that a 'good' return on capital 

employed be achieved, if investors are to maintain confidence (Smith, 1998). This 

implies that suppliers are encouraged to take risks, in order to try and achieve such 

return. If suppliers were to stop granting credit, then this would present them 

immediate problems, and, cause trading difficulties for the industry. Contractors 

would in particular be unable to raise sufficient working capital to finance the 

projects they are working on (or tendering for). Subsequently, the need for a model 
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that could predict future movement of suppliers' financial turnover is evident. Given 

such a model, suppliers could more accurately mon1tor their financial 'support' to 

contractors; and minimise their risks associated with the same. Considering this one 

aspect alone, any model that could identify suppliers' key impacts on their turnover 

movement would be useful. 

This section of the chapter presents two MDA models for the same dependent 

variable. The first MDA model classifies surveyed suppliers' growth / contraction 

over a three year period (1995-6,1996-7 and 1997-8). The supplier growth / 

contraction groupings are of equal 'width' but the number of suppliers in each group 

is found to be unequal. The code used for this variable's identification is Q4CLGD- 

The second MDA model uses groupings with approximately equal numbers of 

suppliers in each group. That is, the respondent suppliers' compounded financial 

turnover movement was segregated into five leagues with approximately equal 

number of suppliers in each league. The identification coding used Q4CEQLSZ. The 

reasons these codings are detailed later. 

8.4.1 Classification of suppliers' financial growth / contraction 

From the survey conducted (Chapters 6 and 7) respondent suppliers detailed their 

organisation's percentage growth or contraction in turnover over three financial years 

(1995-96,1996-97 and 1997-98). For each supplier, this data was transposed into a 

percentage for each year i. e. five per cent growth becomes 1.05; eight per cent 

contraction becomes 0.92 and so on. These three yearly figures were then multiplied 

together to give an indication of overall 'movement' in suppliers' financial 

characteristics. For example, five percent contraction, three percent growth and 12 
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percent growth over the three year duration represented an overall growth / 

contraction figure of. 0.95 x 1.03 x 1.12 = 1.096. Figures greater than one indicated 

that, on average over the time period considered, the supplier had increased their 

turnover; the integer I indicated no movement in turnover; and a figure less than one 

indicated turnover contraction (inflation ignored in these observations). For the 

example given, the supplier would be classified as having experienced 9.6 per cent 

financial growth for the period. 

Having calculated this three-year consolidated figure for all respondent suppliers, 

they were then assigned a ranking depending upon their 'financial turnover 

characteristic' as detailed in Table 8.2. The first analysis (classification) used leagues 

of equal 'width'; that is, the growth / contraction groupings were equally spaced over 

the range observed (but no consideration was given regarding the number of 

suppliers in each league). The 'coding' for this classification is 'CLGD' suffixing the 

question number (4). The 'C' denotes suppliers' compounded three-year financial 

characteristic and 'LGD' denotes that the respondents' data was leagued. Table 8.2 

shows the actual number of suppliers in each financial growth / contraction league. 

The second MDA categorised growth / contraction of respondents so that there was 

approximately equal numbers of suppliers in each group (code used Q4CEQLSZ). 

By considering both of these analyses together, greater understanding of suppliers' 

financial growth / contraction characteristics is gained, than were the models 

examined in isolation. Further, utilisation of both of these leaguing techniques 

somewhat negates potential criticism of the MDA models having exaggerated 

accuracy (i. e. by only classifying the modal league correctly). 
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Table 8.2 

___Suppliers' 
compounded three year (1995-1998) flnancial characteristics 

Dependent variable 04CLGD 
Supplier three yearfinancial growth Actual Number of Group numberfor MDA 

contraction characteristic r1q) suppliers in group purposes 
56.0 to 79.2 1 1 
79.3 to 102.4 8 2 

102.5 to 125.6 34 3 
125.7 to 148.8 7 4 
148.9 to 172.0 5 5 

TOTAL 55 

Dependent variable Q4CEQLSZ 
Supplier three yearfinancial growth Actual Number of Group numberfor MDA 

contraction characteristic (016) suppliers in group purposes 
56.0 to 104.0 10 1 

104.1 to 112.0 10 2 
114.0 to 118.0 14 3 
120.0 to 133.0 11 4 
135.0 to 172.0 10 5 

TOTAL 55 

The caveat so far with this methodology is that no account is taken for inflation. 

Since money has a time related aspect to its value (Pilcher, 1992; Sizer, 1989), any 

calculations to accurately define movements in organisations' financial turnover 

characteristics needs to incorporate such. During the period 1995 to 1998 the 'time 

value of money' reduced by 9.26 per cent (Office for National Statistics, 1999). To 

take account of this, a second time-dependent variable was calculated by dividing 

each suppliers' summated growth / contraction figure by 1.0926. Group numbers, 

were reassigned to suppliers' three-year financial turnover characteristic using this 

'time related variable'. A discriminant analysis was then carried out. The result of the 

MDA analysis using 'time related data' was a model with an ability to correctly 

classify 3.6 per cent of survey respondents' financial turnover characteristics. This 
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model provided less accuracy than pure guesswork so it was rejected and the 

dependent variable in its 'non-time' related aspect was concentrated upon. 

Supplier financial turnover movement is the dependent variable considered in this 

section of the thesis. This is because traditional wisdom suggests that organisations 

that have financial growth tend to have a reduced probability of insolvency compared 

to those with negative financial movement. Russell and Zhai (1996) investigated the 

relationship between contractor failure and (their) financial characteristics. It was 

found that contractors who had positive growth in their net worth, gross profits and 

net working capital, were significantly less likely to become insolvent than 

contractors with negative movements in these characteristics. Admittedly, suppliers 

are different to contractors, but the lack of previous research into their (suppliers) 

dynamics (Chapter 3) necessitates these comparisons with contractors. Ultimately, 

positive turnover trend indicates that the organisation is capable of keeping 'in tune' 

with market demands. The results of both MDA analyses are now discussed. 

8.4.2 Results of data analysis associated with suppliers' turnover movement 

MDA results for predicting Q4CLGD (equal banding widths of suppliers growth / 

contraction characteristics) are shown in Table 8.3. Insuring against bad debt 

(Q19N); the specialist field of construction that the supplier supplies materials to 

(QlN); the methods used to establish contractor credit limits (Q9N); the geographical 

region of those contractors that are supplied (Q2N); and the maximum acceptable 

percentage of credit sales lost in bad debt (Q210) are all best predictors to Q4CLGD. 

306 



Chapter 8 Modelling suppliers' characteristics 

The eigenvalue results show the order of function importance. The eigenvalue for 

function 1 (0.694) shows that that it has nearly twice as much discriminating power 

than function 2 (0.392) and that function 4 (0.065) is statistically weak compared to 

function 1. By reviewing the statistics for the cumulative percentage of variance 

statistics it is shown that function I has the highest discriminating power of the 

functions listed (52.200). Though function I has only 52.2 per cent discriminating 

power it has to be borne in mind that the data for this analysis is based only on 

suppliers' credit control and debt collection practices. That is, no consideration has 

been given to the suppliers' management attitudes or relationships with their clients. 

The canonical correlation statistic for function 1 (0.640) shows that there is some 

discrepancy between the discriminating function and the dependent variable; for 

perfect discrimination the canonical correlation would be 1. When considered in 

tandem with Wilks' lambda and chi-squared transformation (0.338 and 52.069 

respectively) it can be concluded that function I proves to be relatively accurate in 

predicting supplier turnover movement. The overall accuracy of 58.18 per cent 

indicates that by using the discriminant function, the probability of correctly 

classifying suppliers' financial growth / contraction is nearly trebled (58.18 / 20.00 = 

2.91) than if guesswork had been employed i. e. no prior probability statistics were 

used. As mentioned previously, this analysis ignores the number of suppliers in each 

group, so there is potential for arguing that the MDA functions presented so far are 

flawed i. e. by correctly classifying the modal turnover movement league correctly 

would over exaggerate the accuracy of the model. Therefore, the following analysis 

used groupings that have approximately equal numbers of suppliers in each. 
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Table 8.3 
Discriminant results for predicting suppliers' financial growth characteristics: equal group 
widths of financial Lyrowth 

Canonical Eigenvalue Cumulative Percentage Canonical wilks I Chi- 
Discriminant of Variance Correlation Lambda square 

Function 
1 0.694 52.200 0.640 0.338 52.069 
2 0.392 81.700 0.531 0.573 26.763 
3 0.178 95.100 0.388 0.797 10.892 
4 0.065 100.000 0.248 0.939 3.038 

58.18% of original grouped cases correctly classified 

Canonical Discriminant Function Coefficients 
Variable Function 

1 2 3 4 
Q19N 0.435 -0.310 -2.087 2.452 
QIN -0.182 0.620 0.140 0.374 
Q9N -0.498 0.112 0.293 0.072 
Q2N 0.106 -0.217 0.176 0.201 
Q210 208.977 85.455 12.706 6.453 

Constant -1.117 -0.617 0.454 -4.454 

Standardized Canonical Discriminant Function Coefficients 
Variable Function 

1 2 3 4 
Q19N 0.135 -0.096 -0.648 0.762 
QIN -0.242 0.823 0.186 0.497 
Q9N -0.557 0.126 0.328 0.080 
Q2N 0.300 -0.612 0.496 0.567 

Q210 0.932 0.381 0.057 0.029 
Dependent variable Q4CLGD 

For analysis based upon approximately equal number of suppliers in each group, the 

following variables were found to be the best predictors of turnover movement: the 

average time spent evaluating each contractor's creditworthiness (Q I 1N); the 

percentage of turnover per annum that suppliers' credit control departments cost 

(Q13N); suppliers' standard terms of payment (Q14N); suppliers' percentage of bad 

debt to sales in financial year (1997-8) (Q160); the type of trade that the supplier 

most often interacts with (QlN); and the geographical region that materials are 

supplied to (Q2N) (Table 8.4). 
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Table 8.4 shows that the chi-squared values for discriminant functions I to 3 

inclusive have statistically high levels of discriminating power at the five per cent 

level. Function 4 (only contributing 4.2 percent towards the total percentage 

variance) proves insignificant. Discriminating powers of the functions in Table 8.4 

are confin-ned by 56.4 per cent of suppliers' financial characteristics being correctly 

classified. By comparing the second MDA model to the first, it is found to have a 

similar ratio of 'predictive' accuracy to guesswork (56.4 / 20.0 = 2.82). With the 

knowledge that the cost of suppliers' credit control and debt collection departments 

typically represent less than one per cent of turnover (Chapter 7), this does suggest 

some form of link between this department's activities and those of the supplier's 

turnover movement. 

Application of the derived MDA model to the independent hold-out sample (ten 

suppliers were used in this respect), resulted in six out of the ten suppliers for both 

MDA models relating to suppliers' turnover movement being classified correctly. 

These results closely resemble those obtained by the initial discrimination models' 

results. It is possible to conclude that despite the data not exhibiting normality or 

equal covariances, the models performed with reasonable accuracy. 

8.4.3 Interim summary: results relating to suppliers' turnover movement 

The MDAs fail to produce perfect results; there is an element of 'noise' within each. 

This section of the chapter considers and discusses 'logical' associations between the 

dependent and independent variables. 
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Table 8.4 
Discriminant results for predicting suppliers' financial growth characteristics: approximately 
eaual number Of SUDDliers in each LyroUD 

Canonical Eigenvalue Cumulative Percentage Canonical Wilks' Chi- 
Discriminant of Variance Correlation Lambda square 

Function 
1 0.870 52.7 0.682 0.272 61.774 
2 0.391 76.4 0.530 0.509 32.040 
3 0.320 95.8 0.492 0.708 16.378 
4 0.070 100.0 0.255 0.935 3.196 

56.36% of original grouped cases correctly classified 

Canonical Discriminant Function Coefficients 
Variable Function 

1 2 3 4 
Ql 1N -0.943 -0.030 0.663 0.804 
Q13N 1.524 0.261 0.864 0.272 
Q14N 0.909 0.508 0.502 0.377 
Q160 -80.166 28.971 16.041 52.606 
QIN -0.292 0.705 -0.347 -0.021 
Q2N 0.116 -0.113 -0.272 0.189 

Constant -3.267 -2.549 -2.007 -3.739 

Standardized Canonical Discriminant Function Coefficients 
Variable Function 

1 2 3 4 
QI IN -0.659 -0.021 0.464 0.562 
Q13N 1.041 0.178 0.590 0.186 
Q14N 0.759 0.424 0.419 0.315 
Q160 -0.609 0.220 0.122 0.400 
QIN -0.377 0.909 -0.448 -0.027 
Q2N 0.326 -0.318 -0.763 0.531 

Dependent variable Q4CEQLSZ 

Function 1 for both analyses performs best in discriminating for the dependent 

variable. Consideration is therefore only given to the first functions in the following 

paragraphs. 
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For the MDA analysis with Q4CLGD as the dependent variable it can be seen from 

Table 8.3 that Q21 0 (suppliers' maximum acceptable bad debt to credit sales) has 

the largest amount of discriminating power. The larger this (standardised) variable's 

numeric (regardless of whether positive or negative), the more this variable 

discriminates (Klecka, 1987 p. 29-30). Following from Q210; Q9N (methods used by 

supplier to define contractor credit limit), Q2N (geographical region that materials 

are supplied to), QlN (the construction trade the supplier interacts with) and Q19N 

(suppliers' attitude to insuring against bad debt) are found to possess reducing 

discriminating power, in this same order. 

By considering each variable in turn for the MDA analysis of Q4CLDG some 

interesting observations are made. See Appendix 8.2 for the respective 

discriminating variable coefficients. 

The results imply that suppliers who perceive greater amounts of debt as 'acceptable' 

(Q210) are likely have larger financial growth. However, one is mindful that there is 

a fine balance needed between such risk and the rewards associated with increasing 

tumover. 

The methods used for establishing credit limits (Q9N) have a negative canonical 

discriminant function coefficient (see Table 8.3). This suggests that the 

discriminating variables with a 'large' numeric associated with Q9N are not as 

highly associated with suppliers who have experienced financial turnover growth, 

when compared to suppliers who have zero growth or financial turnover contraction. 

Hence, suppliers with financial growth most often use credit reg'sters. However, 
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survey responses from which this analysis emanated showed that over half of 

respondents using credit registers perceived their accuracy as only 'poor' or 

'average' (Chapter 7). 

The discriminating variable code for the region where suppliers' supply materials to 

(Q2N) combined with the canonical discriminant function coefficient suggests that 

those suppliers who interact with contractors in either the Midlands, North East, 

North West or East incurred greater financial turnover growth than suppliers who 

traded in other regions of the LJK (see Appendix 8.2). Within the survey, the criterion 

for being defined as trading on a Nation-wide basis was to do business with two or 

more of the geographical regions listed. Maybe this result suggests that suppliers 

should concentrate their resources on gaining maximum market share in one 

particular geographic region rather than seeking trade from contractors throughout 

the UK? 

Regarding the trade(s) that suppliers most often interact with (QlN), its associated 

statistics suggest that specialising in supplying materials to one particular 

construction trade, assists in increasing supplier financial turnover. Further, if the 

particular trade was one of the low numbered coefficients (as detailed in Appendix 

8.2), then this also assisted financial growth. 

The final variable associated with discriminating for Q4CLGD is whether the 

supplier insured against bad debt (Q19N). Those suppliers who did insure tended to 

have greater financial growth than compared to those that did not insure. When 

considering this finding in tandem with the amount of debt perceived as acceptable 
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(Q21 0), it suggests that those suppliers who perceive larger amounts of debt as 

acceptable, but take out insurance to protect themselves in this respect, were more 

likely to achieve financial growth than had they adopted an alternative viewpoint. 

For the second derived MDA model which had approximately an equal number of 

observations in each group (Q4CEQLSZ) the order of discriminating importance of 

the variables were: QI 3N, Q1 4N, Q 11 N, Q 160, Q1N and Q2N (Table 8.4). 

The cost of suppliers' credit control department (Q13N) is related to their financial 

turnover characteristics. The more a supplier's credit control and debt collection 

department costs to run, the greater that supplier's turnover growth tends to be. This 

is a relatively logical finding because those suppliers who realise the advantages of 

operating an effective credit system can gain competitive advantage and potentially 

reduce the amount of bad debt they incur. This is an important finding per-se. 

Suppliers' standard terms of payment (Q14N) show that by collecting debt quickly, 

then financial growth is assisted. An 'end of the month of delivery' payment term is 

found most conducive to assisting financial growth. 

The negative canonical coefficient associated with Q1 1N (the time-spent evaluating 

a contractor's creditworthiness) implies that those suppliers who spend considerable 

time on this task negatively assist their organisation's financial growth. This is an 

interesting result; it would have been thought that those who spent time evaluating a 

potential debtor would benefit from the extra knowledge gained. The finding 

associated with Q1 IN implies that if little time is spent evaluating contractors' 
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creditworthiness, this results in increased turnover. However, the unknown risk that 

this induces has to be compensated for by spending money on the supplier's credit 

control and debt collection department running costs (Q13N). Maybe it is the case 

that concentrating on 'collection of debt' has benefits that outweigh those associated 

with trying to evaluate contractors' creditworthiness? 

The variable associated with suppliers' percentage of bad debt in financial year 

1997-8 (Q160) identifies that those who suffered less bad debt were more likely to 

experience financial growth. 

The results in the second MDA model (Q4CEQLSZ) for variables QlN and Q2N 

(the trade and region the supplier operates in) imply the same association between 

supplier financial growth / contraction as the first MDA model (Q4CLDG). 

8.4.4 Conclusion relating to suppliers' turnover movement 

The MDA models described so far in this section of the chapter have shown that 

discriminant analysis can retain its 'predictive' accuracy when normality and equal 

covariance is not inherent in the data. Two MDA models have been presented. They 

have shown to contribute significantly towards correctly classifying the turnover 

trend of materials suppliers. Both models are nearly three times more likely to 

correctly classify a supplier's growth / contraction than had guesswork alone been 

utilised. 

The first model allows an equal probability of a supplier's financial characteristics 

being in one of the five leagues derived, which were based on the range of growth / 
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contraction exhibited by survey respondents. The second model complements the 

first, by grouping suppliers into approximately equal groups - depending on their 

financial characteristics. By using both MDA models in tandem, the knowledge of 

supplier financial growth / contraction can be ascertained with relative accuracy. 

The common conclusion between both (derived) models is that financial growth is 

more likely if suppliers are willing to accept greater amounts of financial risk. 

However, one is mindful that if this is taken to an ultimate conclusion, bad debt may 

outweigh the benefits from such increase in turnover, so a careful balance is required. 

Practitioners could use the MDA models to provide an idea of how they can improve 

their tumover. 

It has to be borne in mind that the survey data from which the MDA models derive 

was obtained at a time of general economic prosperity (1998). Because the economic 

enviromnent inevitably influences suppliers' characteristics, research should be 

carried out under different economic 'conditions' to identify if findings produced in 

this chapter remain to hold true. 

The models do have an element of error within their predictive ability, but they 

represent research that has for the first time, proved that suppliers' financial turnover 

can be expanded by increasing the level of risk associated with granting contractors 

credit. Essentially, the MDA models underpin the theory of entrepreneur-ship: with 

risk comes reward. The results presented could inevitably assist entrepreneurs in 

optimising their resources; which in turn has benefits for the entrepreneur as well the 

general UK economy. 
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8.5 PREDICTING SUPPLIERS'BAD DEBT 

Modelling suppliers' characteristics 

Present methods for evaluating contractors' creditworthiness are ad hoc and bespoke 

(Chapter 2). As such, materials suppliers place themselves in a position of 

considerable risk when they furnish contractors with credit. Very often, the result of 

this is bad debt for the supplier. This section of the chapter presents two multivariate 

discriminant analysis models. The first, models suppliers' percentage bad debt 

incurred in financial year 1997-8. The second model complements the first by 

investigating the relationship between suppliers' targeted profit margins minus bad 

debt they incurred in the time period mentioned. 

When materials suppliers furnish contractors with credit, they do so in the hope that 

those contractors will honour their debts. When a contractor fails to make a 

repayment on time, the supplier incurs costs, for example, associated with debt 

collection. In extreme circumstances (i. e. where a debt is outstanding for a long 

period) eight hierarchical levels of debt collection procedure could have been 

initiated by the supplier (Chapter 7). Logically, the longer a debt is outstanding, the 

more costly it becomes for the supplier to collect. Subsequently, in such 

circumstances the benefit from granting credit (targeted profit level and utility gain) 

is eroded and in extreme cases eliminated. It is therefore important from the 

suppliers' standpoint to minimise bad debt, or at least balance bad debt against profit 

generated. 

Stem (1999) suggested that there are tax benefits to be gained when incurring debt. 

This is because under the UK tax system, equity is taxable and debt is not. Thus, 
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there is a sophistic philosophy that debt is cheaper than equity. This is not true. Debts 

should always be minimised, thereby assisting company cash flow and gearing ratios. 

Having justified the need for this specific research into suppliers and bad debt, it is 

helpful to consider the converse side of the issue (i. e. if bad debt were eliminated 

altogether). If such a situation were to occur, then this possibly means that the 

supplier is being overcautious and may be missing out on possible avenues of profit. 

This concept of 'cautiousness' can be considered graphically (see Figure 8.1) from 

which it is possible to segregate cautiousness into three distinct zones. As the degree 

of cautiousness decreases, so the amount of bad debt increases, and vice-versa. At 

present, due to a lack of research in this aspect the lines on Figure 8.1 is conveniently 

expressed in a linear manner. Future research is needed to investigate the function of 

these cautiousness / bad debt gradients to identify their mathematical characteristics. 

Undoubtedly, a factor that will influence their shape and gradient will be the volume 

of trade foregone in not allowing a contractor(s) credit. In Figure 8.1 the opportunity- 

foregone line is shown. If the opportunity-foregone line and the cautiousness lines 

could be accurately placed on identical graph axes, then the intersection of these two 

would indicate the optimum point for decisions to be gauged regarding whether to 

furnish credit, or not. 
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From this conceptual framework, it is evident that the quantification (i. e. prediction) 

of creditors' (suppliers') bad debt would inevitably be beneficial. Two multivariate 

discriminant (MDA) models are now presented to assist in such a task. The first 

model discriminates for suppliers' percentage bad debt incurred in financial year 

1997-8. The second model complements the first and discriminates suppliers' 

targeted percentage profit (minus percentage bad debt incurred) for the same period. 

The survey question relating to bad debt had six categories (leagues) that suppliers 

could offer a response to. Based on the stratification of responses to this question, it 

was decided to retain six leagues for the first MDA analysis. For the second analysis 

(profit minus bad debt), it was decided to league suppliers' responses. 

Tables 8.5 and 8.6 show the number of suppliers in each league for both dependent 

v ables. It can be seen that the majority of suppliers suffered less than one per cent aria D 

bad debt on turnover in financial year 1997-8. This result may suggest that there is 

little need to investigate suppliers' credit control and debt collection procedures. 

However, it should be borne in mind that the survey was undertaken at a time of 

general economic prosperity (1998) and this would have influenced suppliers' 

responses. Further, it may be argued that by correctly classifying the modal bad debt 

category in Table 8.5, this would provide an MDA model with an exaggerated 

accuracy. To counteract such argument, a second MDA model with approximately 

equal numbers of observations in each group for the dependent variable, was 

obtained via observing suppliers' targeted profit margin minis bad debt encountered 

(Table 8.6). 
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Table 8.5 
Dependent variable (Q16N): numbers of observations in each league and MDA code 
Suppliers' percentage bad debt encountered (Q I 6N) Number of Observations NMA code 

1% 43 (79.6) 1 
1.0 1 and under 2% 8 (14.8) 2 

ý: 2.01 and under 3% 2 (3.7) 3 

ý3.01 and under 4% 0 (0.0) 4 

ýA. 01 and under 5% 0 (0.0) 5 

ý: 5.0 1% and over 1 (1.8) 6 
TOTAL 54 

Figures in parenthesis indicate percentage observations 

Table 8.6 
Dependent variable (Ql7N-Ql6N): numbers of observations in each league and MDA code 

Suppliers' targeted percentage profit - bad debt Number of Observations MDA code 
encountered (Q 17N-Q I 6N) 

-0.5 to 2.5% 10 (18.5) 1 
2.51 to 5.5% 10 (18.5) 2 
5.61 to 8.5% 11 (20.3) 3 
8.51 to 11.5% 8 (14.8) 4 
11.51 to 14.5% 15 (27.8) 5 
TOTAL 54 

Figures in parenthesis indicate percentage observations 

Regarding the second dependent variable, i. e. suppliers' targeted percentage profit 

margin minus percentage bad debt incurred (Ql7N-Ql6N), it is interesting to note 

from Table 8.2 that one of the response categories has a negative number. This 

implies that suppliers' percentage bad debt incurred, exceeded that of the targeted 

profit margin. Ultimately, if this scenario continued for any period of time, supplier 

cash flow would become negative and the supplier's survival questionable. The 

second interesting observation with this dependent variable is the approximate equal 
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number of suppliers in each league, whilst the league 'widths' remain constant. 

There are a number of suppositions that can be made from this: 

i. contractors should seek keen materials quotes from a number of suppliers; 

ii. it may be possible to negotiate discounts from some suppliers; 

iii. some suppliers must be either: 

0 be taking advantage of discounts when buying in bulk and keeping 

inventory costs down; 

operating a monopoly; or 

0 not taking advantage of what the market is willing to pay. 

iv. Finally, if the price mechanism is working correctly (supply and demand) it 

means that some suppliers are operating more efficiently than others (if costs of 

materials sold to contractors are approximately equal). 

Evidently, future research is required to answer these questions. 

8.5.1 Results of data analysis associated with suppliers' bad debt 

Having carried out the MDA analysis, models with 70.9 and 47.3 per cent accuracy 

respectively were determined. That is, the 70.9 per cent accurate model used 

suppliers' percentage bad debt incurred in financial year 1997-8 as the dependent 

variable; whilst the 47.3 per cent accurate model used suppliers' targeted percentage 

profit minus percentage bad debt incurred as the dependent variable. The 

independent hold out sample of ten resulted in seven and four of the organisations 

being correctly classified (as to the amount of bad debt they had incurred and 

suppliers' percentage profit minus percentage bad debt respectively). Once again, 
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though the data used for the models was not 'statistically ideal' (regarding normality 

and equal covariances), the results of the MDA models do portray discriminating 

characteristics that closely resemble the hold out sample's attributes. 

Having identified that the MDA models have ability to discriminate for the 

dependent variables, the statistical results are now presented and discussed. 

Concentrating firstly on dependent variable Q16N (suppliers' percentage of bad debt 

incurred in financial year 1997-8). Perfect discrimination is identified by a Wilks' 

lambda of zero; as lambda increases towards a value of 1.0 the value of the 

discriminating function looses its accuracy. Hence, from the results in Table 8.7 it 

can be seen that Function 1 perfonns better than Function 2. To test the significance 

of Wilks's lambda the chi-square statistic is calculated (Table 8.7). The chi-squared 

statistic allows comparisons with statistical tables and thereby induces a greater 

understanding of the significance of the derived MDA functions. From Table 8.7 the 

chi-square statistic for Function 1 is highly significant (sig. 0.004). However, 

Function 2 fails to produce such statistical significance (sig. 0.55). These results 

show that Function I has a better ability to discriminate for the dependent variable 

than compared to Function 2. 

When reviewing the eigenvalues for the two functions it is evident that Function I 

performs 25 times better than Function 2 (0.600 / 0.024). Good discriminating 

functions have large eigenvalues (Klecka, 1987 p. 35). As eigenvalues' importance 

cannot be directly interpreted, they are converted into cumulative percentages of 

variance. From Table 8.7 it can be seen that Function 1 accounts for over 96 per cent 
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of the total variance of the two functions. Subsequently, Function 2 accounts for less 

than four per cent of the variance: again identifying that Function 1 is relatively 

powerful. 

Table 8.7 
MDA results for predicting suppliers' percentage bad debt in financial year 1997-8: Q16N 

Discriminant Eigenvalue Cumulative Canonical Wilks' Lambda Chi-square 
Function Percentage of Correlation 

Variance 
1 0.60 96.10 0.61 0.61 24.69 
2 0.02 100.00 0.15 0.98 1.19 

70.9% of original grouped cases correctly classified 

Canonical discriminant function coefficients 
Variable Function 

1 2 
Q18N 5.10 0.76 
Q7N -2.18 2.13 
Constant -3.63 -8.07 
Dependent variable QI 6N 

Standardised canonical discriminant function coefficients 
Variable Function 

12 
Q18N 1.20 0.18 
Q7N -0.83 0.89 

Considering the canonical correlation results, it can be seen that Function I continues 

to out-perfon-n Function 2. 

8.5.2 Discussion of MDA results associated with suppliers' bad debt 

Having presented the statistics associated with the derived MDA model for Q16N, 

the discriminate variables are now discussed. Appendix 8.3 details the respective 

discriminant variables' numerics. 
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The MDA model suggests that those suppliers who do not employ a standard 

procedure for collecting overdue debt (Q I 8N) incurred less bad debt than those who 

did. Maybe this identifies that contractors who trade with suppliers who have a 

standard debt collection procedure realise this and ignore reminders for repayment! 

Subsequently, contractors are allowed to build up large amounts of bad debt and are 

either declared insolvent or the supplier decides that the expense in collecting the 

debt outweighs the benefits from such recovery? It is hypothesised that this last 

scenario is highly unlikely, especially considering the issues discussed at the outset 

of this chapter. Another option may be that although the supplier carries out debt 

collection according to prescribed procedures, they do not effectively portray to the 

contractor the need for debt repayment. Finally, it has been identified that some 

suppliers employ a standard debt collection procedure that evokes eight hierarchical 

levels (Chapter 7). Maybe this number of levels is too great, and if this were reduced 

to two levels (e. g. telephone calls followed by court summons) contractors would 

honour their contract terms more expediently? The problem with this option is that it 

is not very 'friendly' and may be prejudicial to the building of long term supplier / 

contractor relationships. Regardless of which option is decided upon, the MDA 

model infers that standard debt collection procedures are ineffective. Therefore, 

suppliers need to employ a procedure that is effective but that does not necessarily 

follow a set pattem. 

Suppliers who always check on the creditworthiness of contractors before granting 

them credit tended to incur under I per cent of bad debt to sales in 1997-8 (Q7N). 

Suppliers who sometimes or never check on the creditworthiness of contractors tend 

to incur greater amounts of bad debt. These results are expected. If a supplier can 
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evaluate a contractor's creditworthiness and make an objective decision as to 

whether they will get paid if credit is allowed, then this inevitably reduces the 

probability of incurring bad debt. 

Of the two discriminating variables, the one that contributes the most towards 

correctly classifying suppliers' bad debt is Q18N (suppliers who have a standard 

procedure for collecting overdue debts). This variable contributes nearly fifty per 

cent more accuracy to the model than Q7N (suppliers' attitude towards checking the 

creditworthiness of contractors before granting them credit). This statement is based 

on observations of the standardised variables. 

8.5.3 Results of data analysis associated with suppliers' targeted profit margin 

minus bad debt incurred 

When considering results obtained for the dependent variable: suppliers' targeted 

profit margin bad debt incurred (Ql7N-Ql6N), it can be seen from Table 8.8 that 

Function I is by far the most powerful discriminator. The order of discriminating 

'power' of the variables is obtained from the standardised coefficients and are in 

descending order: 

i. the method used for establishing credit limits for contractors (Q9N); 

ii. suppliers' three year percentage growth / contraction on turnover (1995-1998) 

(Q4N); 

iii. suppliers' who insure against bad debt (Q I 9N); 

iv. the terms of payment a supplier imposes on credit accounts (Q14N); and, 
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V. whether a supplier would ask for a guarantee of payment if a substantial order 

was placed (Q24N). 

Table 8.8 
MDA results for predicting suppliers' percentage targeted profit - percentage bad debt in 
financial year 1997-8: Q17N-Q16N 

Discriminant Eigenvalue Cumulative Canonical Wilks'Lambda Chi-square 
Function Percentage of Correlation 

Variance 
1 1.000 80.4 0.707 0.399 44.151 
2 0.184 95.2 0.394 0.797 10.855 
3 0.058 99.9 0.235 0.944 2.767 
4 0.001 100.0 0.029 0.999 0.041 

47.27% of original grouped cases correctly classified 

Canonical discrinlinant function coefficients 
Variable Function 

1 

Q14N 0.657 1.104 -0.257 -0.167 
Q19N -1.914 1.406 1.751 0.744 
Q24N 0.622 0.227 0.775 0.550 
Q4N 0.846 -0.280 0.661 -0.817 
Q9N 0.839 -0.182 0.024 0.511 
Constant -5.032 -3.493 -4.656 -0.528 
Dependent variable Q 17N-Q I 6N 

Standardised canonical discriminant function coefficients 
Variable Function 

1 

Q14N 0.514 0.864 0.201 -0.131 
Q19N -0.595 0.437 0.544 0.231 
Q24N 0.428 0.156 0.533 0.379 
Q4N 0.659 -0.219 0.515 -0.636 
Q9N 0.856 -0.185 0.025 0.521 

Considering these variables in isolation, and making a generalisation that suppliers 

having a higher 'coded' dependent variable are 'better' perfonners than those with 

converse characteristics, allows the following suppositions to be made (Appendix 8.3 

details the relative discriminant variables' numerics). 
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Suppliers who impose 'end of the month of delivery' terms of payment onto 

contractors (having credit accounts), tend to aim for 'better' returns on capital 

employed (Q14N). It is interesting to note that the majority of suppliers (67.9 per 

cent) surveyed used 'end of the month after delivery' terms (Chapter 7). 

Insuring against bad debt (Q I 9N) tends not to assist in returning profit after bad debt 

is taken into account. Possibly, this insinuates that those organisations that do insure 

against bad debt have to reconcile this protection against the level of profit aimed for, 

if they are to remain competitive? 

Suppliers who always ask for guarantees of payment when a substantial order is 

placed (Q24N) tend to positively assist their net profit levels. Considered in tandem 

with the observation regarding insuring against bad debt, it is possible to question if 

the financial risk associated with a 'nonnal' (f) size order (placed by a contractor 

with credit), should be accepted as being within a supplier's tolerable risk level. 

However, if the order exceeds the 'normal' quantity (f), then should guarantees of 

repayment be sought? Only future research can answer this question. 

Those suppliers who experienced growth in sales turnover for the period tended to be 

more likely to be associated with larger net profits, than those suppliers who 

experienced turnover contraction. 

Finally, suppliers who used two or more methods to establish credit limits for each 

contractor (furnished credit), assisted the supplier being classified into the higher net 

profitleagues. 
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8.5.4 Conclusion associated with suppliers' bad debt 

This section of the chapter has presented two MDA models. One for predicting the 

degree of bad debt that suppliers incurred (in financial year 1997-8) and a second to 

predict suppliers' targeted profit margin (minus bad debt). The first model identified 

that if suppliers do have a standard procedure for collecting overdue debt then, 

surprisingly, they tend to incur greater debt than if no standard procedure was 

employed. A logical result was obtained regarding suppliers who check the 

creditworthiness of contractors before granting them credit. Those who always carry 

out such checks tend to incur less debt than those who only sometimes or never check 

on the creditworthiness of a potential debtor. The second model identified that those 

suppliers who: 

i. sought fast collection of a debt; 

ii. did not insure against bad debt; 

iii. always asked for guarantees of payment if a substantial order was placed; 

iv. had growth in financial turnover from 1995 to 1998; and 

V. used two or more methods for establishing credit limits, 

had a greater probability of returning larger net profits than those suppliers with 

converse characteristics. 

A conceptual framework has also been presented regarding the incidence of bad debt 

for suppliers. Since the benefits (profit) gained from furnishing a contractor with 
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credit are relatively small in comparison to the value of goods at risk, suppliers need 

to maintain a fine balance between 'worthwhile' risk and excessive risk. 

The underlying theme of this section of the chapter is that bad debt needs to be 

carefully controlled. Excessive bad debt means reduced profit for the supplier, and 

since these organisations provide the industry with a fon-n of working capital, the 

need for their continued survival is paramount. Investigation into nsk associated with 

furnishing contractors with credit can only be beneficial to such organisations. 

8.6 PREDICTING MATERIALS SUPPLIERS' PROFIT MARGINS 

This section of the chapter models suppliers' credit control and debt collection 

practices and characteristics to predict the (average) annual profit that will result 

from purveying credit to a contractor'. Suppliers must obviously generate profit to 

ensure continued survival, so greater understanding of potential profit enhancement 

would be welcomed, particularly, when one considers the volatile environment 

within which construction operates. 

This component of the research identifies and investigates the discriminating 

variables that best model the targeted quantity of profit, from each individual credit 

account furnished by a supplier. Dependent variables that failed to produce 

significantly good discrimination functions are also discussed. The reason for 

' Targeted quantity ofprofit is possibly differentfrom 'actual'profit achieved. However, the variable (target 

profit level) aims to consider suppliers' attitude towardsjurnishing contractors with credit before variables that 
adversely affect thisfactor are considered. 

329 



Chapter 8 Modelling suppliers' characteristics 

inclusion of this gnegative' aspect of the research, is that it provides additional 

insight to those data analysed and hence, the subject domain in general. 

The UK operates under an economic capitalist system, so targeted profit margins are 

important to consider. Essentially, they underpin the economic concept of profit 

maximisation. Bell (1989) confirmed that the ethos of financial management was to 

make profits. Raven (1973) evokes that profit maximisation is 'king' and any 

department that can assist in achieving this, generally, also positively contributes to 

broadening the organisation's trade base and increasing turnover. Peters and 

Watennan (1989) regard profit as a key desire for any business, but revoke it as 

being an elixir, stating: 

'... it's not why you exist' 

More recently, Smith (1998) commented on A. T. Kearney's study (1998) into 

British companies' economic behaviour. It was reported that companies included in 

the FTSE 100 share index have shown impetus to increase profit margins and 

provide bigger returns on capital employed (albeit regardless of the influences this 

has had on any growth in revenue). Having deduced that influences on profit margins 

are worthy of investigation, Sloman (1994) contended that the main problem with 

achieving desired profit levels is a lack of infonnation, regarding how to actually go 

-'-out this. The research contained in this section contributes to rectifying this void in au 

the knowledge domain. 
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8.6.1 Results of data analysis associated with suppliers' targeted profit 

margins 

It can be seen from Table 7.13 that suppliers' targeted profit margins were classified 

into one of eight groupings. When using this variable as the 'dependent' and 

conducting a stepwise MDA, an overall classification accuracy of 3.6 per cent was 

obtained. This degree of accuracy has no practical use, so this model was rejected. 

By subsequently grouping suppliers' targeted profit margins into four groups of 

approximately equal size (i. e. 0-4,4.01-8,8.01-15, and 15 per cent and over) an 

MDA model with an accuracy of 3.6 per cent was again obtained. Similarly, this is 

insufficiently accurate to be useful. 

When investigating the targeted quantity of profit per credit account furnished, a 

model with 78.18 per cent overall accuracy was obtained. This is a good degree of 

accuracy, since, for example, uneducated guesswork would generally classify only 

twenty per cent correctly if five leagues of the dependent variable were used (10015 = 

20 per cent). An independent hold-out-sample of ten suppliers confinned this 

accuracy by correctly classifying nine organisations' (suppliers') targeted profit per 

contractor furnished with credit. This later model is now discussed, and associations 

between discriminating variables considered. 

To obtain the dependent variable the following fonnulae were used: 

Supplier turnover (f) x Percentage of turnover accounted =f credit sales (Formula 8.9) 
for by credit sales 
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f credit sales lNumber of credit accounts furnished = Materials value soldper (Formula 8.10) 

credit account (average) 

Materials value soldper x percentage Mean targetedprofit (Formula 8.11) 
credit account (average) ta rge tp rofi t (. fffirom each credit 

margin accountfurnished 

Having obtained the new dependent variable (Mean targeted profit (f) from each 

credit account furnished) for each supplier, this ranged from f 10.63 to f 3,187.50. 

When leaguing the data into five classes (from Formula 8.11), the majority of 

suppliers aimed to make between f 10.63 and f 646.00 per account, per financial year 

(Table 8.9). By investigating for association between the dependent variable (coded 

pf/ct') and suppliers' turnover, a Speannans rho statistic of 0.70 was obtained 

(P<0.01). It may be argued that this correlation identifies that pf/c" is not totally 

independent when MDA is carried out. However, Graph 8.1 identifies that there are 

17 pennutations associated with these variables and suppliers whose turnover is > 

E25m had greater variance in tenns of pf/c" than any other class of supplier (i. e. 

turnover range). Hence, despite correlation, classifying suppliers into different 

dependent variable leagues (pf. /c") cannot be based solely on supplier turnover 

characteristics. To eliminate any criticism of the model 'only' classifying the modal 

league correctly, a second MDA model was derived. This model used the same 

dependent variable but had five leagues with an approximately equal number of 

observations in each (Table 8.10). The results of this MDA are discussed later. The 

I 
code used for this second dependent variable's identification was '=pf/c 

. 
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Table 8.9 
Suppliers targeted profit M to be made from each furnished credit account (Dj/Ctr 

Targeted Profit Frequency Percentage Frequency MDA Code 
E10.63 - E646.00 33 60.0 1 
E646.01 - fl, 281.38 11 20.0 2 
fl, 281.39 - fl, 916.75 3 5.5 3 
fl)916.75 - E2ý552.13 3 5.5 4 
f 2,552.14 - 3,187-50 5 9.1 5 
TOTAL 55 100.0 

Where suppliersfailed to provide certain information the average response rate has been assumed. 

Table 8.10 
SuDDliers' tar2eted Drofit (9) to be made from each furnished credit account (=Dj/Ctr 

Targeted Profit Frequency Percentage Frequency MDA Code 
f 10.63 to f 168.00 11 20.0 1 
E168.01 to E390.00 12 21.8 2 
E390.01 to E765.00 12 21.8 3 
E765.01 to fl, 487.50 10 18.2 4 
fl, 487.51 to E3,187.50 10 18.2 5 
TOTAL 55 100.0 

Where suppliersfailed to provide certain information the average response rate has been assumed. 

Graph 8.1 
Supplier turnover versus targeted profit per contractor 
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Having detailed the dependent variable, MDA statistics along with significant 

independent variables are now considered. Independent variables, and respective 

ccodings', are detailed in Appendix 8.4. 

8.6.2 Discussion of MDA results associated with suppliers' profit margins 

MDA results are shown in Table 8.11 for average profit (f) made per credit account 

furnished (pf/ctr). The ranked power (descending) order in discriminating for the 

dependent variable is: annual financial turnover of supplier (Q3N); number of credit 

accounts furnished (Q5n); methods used to establish credit limits (Q9N); whether 

suppliers' ask for a guarantee of payment for substantial orders (Q24N); and 

proportion of supplier turnover that the credit control department 'costs' to operate 

(Q13N). The order of the variables' discriminating power is obtained from 

observations in Table 8.11 relating to standardised discriminant function coefficients. 

From the eigenvalues in Table 8.11 it is evident that Function I is significantly larger 

than the other functions. This is also confirmed by the cumulative percentage of 

variance; Function 1 accounts for nearly eighty-seven per cent of total variance. 

Function l's canonical correlation supports the conclusions drawn so far, because the 

figure is closer to one than any of the other functions. A Wilks' Lambda statistic of 

0.216 for Function 1 along with the high significance level of the chi-squared 

statistic reinforces its discriminating power. Function 1 may be used in this context 

with a high degree of confidence. 
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Table 8.11 
NMA results for predictinL) tarLyeted Drofit Der furnished credit account (DE/C tr 

Canonical Eigenvalue Cumulative Canonical Wilks' Chi-square 
Discriminate Percentage of Correlation Lambda 

Function Variance 
1 2.353 86.80 0.838 0.216 73.565 
2 0.276 97.00 0.465 0.724 15.490 
3 0.056 99.10 0.230 0.924 3.773 
4 0.024 100.00 0.154 0.976 1.156 

78.18% of original grouped cases correctly classified 

Canonical discriminant function coefficients 
Variable Function 

1 2 3 4 
Q24N 0.470 1.067 1.089 0.487 
Q3N 1.174 -0.115 -0.044 0.340 
Q5N -0.725 0.192 0.134 -0.975 
Q9N 0.329 0.882 -0.411 -0.204 
Q13N 0.169 0.602 -0.374 0.972 
Constant -4.070 -5.710 0.802 -0.161 

Standardised canonical discriminant function coefficients 
Variable Function 

1 2 3 4 
Q24N 0.312 0.709 0.723 0.324 
Q3N 1.610 -0.158 -0.060 0.467 
Q5N -0.89 0.236 0.164 -0.976 
Q9N 0.352 0.946 -0.441 -0.218 
Q13N 0.122 0.433 -0.269 0.699 
Dependent variable pf/ 

When considering independent discriminating variables in isolation for Function 1, 

the canonical discriminating coefficient for Q5N (number of credit accounts 

furnished) is negative. That is, the smaller the number of credit accounts furnished 

positively contributes towards increased targeted profit. There are many possible 

reasons for this. First, because of bias in the respondent sample stratification. 

However, in the knowledge that only five suppliers were placed in the top category 

of the dependent variable (refer Table 8.9) and, that from the 'prime data' that the 

discriminant function was based on, there were 18 suppliers with 1,001 or more 

credit accounts. This proposition can be discarded. 

335 



Chapter 8 Modelling suppliers' characteristics 

Maybe the result identifies that suppliers who trade with a niche customer base are 

1.1'k able to place a greater mark-up on their products, compared to suppliers having a 

large customer base? Suppliers who do concentrate on a specific customer base can 

place themselves in a position of considerable risk. If one potential debtor defaults on 

repayment then this induces a larger loss than if the supplier had spread their 

potential debt over a larger number of contractors. Increased risk demands that 

increased levels of reward should be sought i. e. larger targeted profit margins. 

Also worthy of consideration is the fact that if suppliers are targeting larger 

quantities of profit, at an inverse rate to the number of credit accounts they furnish, 

then they are also turning-over less volume of materials. Handling and distributing of 

materials induces a cost to the supplier (vehicles, personnel, storage space, security) 

so an obvious 'saving' can be made from such a strategy. The negative aspect here, is 

that manufacturers and suppliers are likely to reduce the discounts offered as a result 

of reduced volume; and costs (savings) relating to economies of scale are to some 

extent foregone. In the long tenn therefore, it is questionable whether furnishing 

fewer credit accounts is good business practice if profit maximisation is the ultimate 

aim. 

Finally, it has been shown that the greater the quantity of credit allowed a contractor, 

has a direct influence on the supplier's utility from such transaction (Chapter 5). 

Ultimately, this and the other points needing consideration identify that: (a) suppliers 

need to quantify the risk they are exposed to and price this accordingly; and (b) 

research is required to allow suppliers to perform (a) effectively. 
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Regarding whether suppliers would ask for guarantees of payment should a 

contractor place a substantial order (Q24N), the positive canonical discriminant 

function coefficient indicates that to gain maximum profit (from a single contractor's 

trade), guarantees should always be asked for. This is logical. After all, if suppliers 

are going to furnish more credit than 'non-nal', they should have some form of 

protection to counteract this risk. Because contractors can only obtain such 

guarantees from other money 'lenders', this suggests that a degree of credit risk 

should be transferred onto these third parties. 

Increasing supplier turnover (Q3N) assists in targeting higher profit margins. This 

implies that suppliers selling a large quantity of materials should be able to negotiate 

larger discounts from their suppliers. Hence, 'large' suppliers can achieve a larger 

mark up on their sales and remain competitive, in contrast to 'smaller' suppliers. 

The model fails to pick out one single method for optimising profit with respect to 

methods used for establishing credit limits (Q9N). Here, it is possible to infer that all 

credit limit methodologies have a degree of inaccuracy and that when using two or 

more of the methods simultaneously, this error element is reduced. 

The cost of a supplier's credit control department (Q13N) exerts influence upon 

targeted profit. Departments that account for a 'large' percentage of turnover tend to 

be associated with larger profit margins. Maybe this is because suppliers with 

6 expensive' credit control procedures realise the importance of increasing returns on 

capital employed to keep shareholders interested. Alternatively, these organisations 
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apparently realise the risk they are exposing themselves to and seek appropriate 

reward. 

For the second MDA profit related model, it is found that the (descending) ranked 

importance order of the discriminating variables for the dependent variable with 

approximately equal numbers of suppliers in each league (=pf/ct) are as follows: 

i. the geographical region where materials are supplied to (Q2N); 

ii. the growth or contraction of suppliers' turnover (Q4EQLSZ); 

iii. the method of establishing credit limits for each contractor (Q9N); 

iv. the average amount of money spent evaluating a contractor's creditworthiness 

(Q120); and 

V. whether suppliers' ask for guarantees of payment when a contractor places a 

substantial order (Q24N) (Table 8.12). 

The canonical correlation coefficients imply that suppliers seeking maximum profit 

per credit account portray the following characteristics: 

i. trade on a nation-wide basis; 

ii. have had positive financial growth over the last three financial years; 

iii. tend to use two or more methods for establishing contractor credit limits; 

iv. spend considerable finances evaluating contractor creditworthiness and; 

V. never ask for guarantees of payment.. 
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Table 8.12 
MDA results for predicting targeted profit per furnished credit account. Equal sized groups 
(=Df/ct, ) 

Canonical Eigenvalue CumulatiVe Canonical Wilks' Chi-square 
Discriminate Percentage of Correlation Lambda 

Function Variance 
1 0.606 57.20 0.614 0.418 41.923 
2 0.345 89.80 0.507 0.671 19.178 
3 0.107 99.90 0.311 0.902 4.946 
4 0.001 100.00 0.034 0.999 0.056 

50.91% of original grouped cases correctly classified 

Canonical discriminant function coefficients 
Variable Function 

1 

Q120 0.006 0.007 0.004 0.008 
Q24N -0.608 0.775 -0.799 0.328 
Q2N -0.235 -0.069 0.200 0.173 
Q4EQLSZ 0.432 -0.492 -0.066 0.284 
Q9N 0.438 0.461 0.350 -0.412 
Constant -0.387 -1.155 -0.238 -1.612 

Standardised canonical discriminant function coefficients 
Variable Function 

1 

Q120 0.473 0.532 0.316 0.614 
Q24N -0.396 0.504 -0.52 0.214 
Q2N -0.656 -0.192 0.558 0.483 
Q4EQLSZ 0.541 -0.616 -0.082 0.356 
09N 0.482 0.508 0.386 -0.454 
Dependent variable =pf/c' 

Suppliers satisfied with smaller profits from each credit account furnished exhibit 

opposing characteristics to these. 

To confirm this second MDA model's predictive accuracy of 50.91 per cent, the 

hold-out-sample was correctly classified in six out of ten cases. 

8.6.3 Interim conclusion: supplier' profit margins 

This section has investigated suppliers' data regarding targeted profit margins, based 

on characteristics of their credit control and debt collection procedures. MDA failed 

to produce good discriminating functions when certain dependent variables were 
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considered in isolation. Therefore, a transposed dependent variable was developed 

which quantified the amount of profit sought (from each contractor furnished with 

credit). It was found that those suppliers who demanded larger quantities of profit per 

credit account furnished (for the most accurate MDA model [i. e. not =p/ct]): 

i. always asked for guarantees of payment; 

ii. had a 'large' financial turnover; 

iii. had a reduced number of credit accounts; 

iv. used two or more methods for establishing credit limits; and 

V. running costs of their credit control department were relatively high. 

In short, 'good' credit control and contractor (risk) evaluation, brings with it reward 

in the way of profit. 

The discriminating variables have identified that those suppliers who have 

recognised that furnishing credit is risky, and subsequently take precautions to 

protect themselves from bad debt, have a greater probability of making 'larger' 

amounts of profit than suppliers who act in a converse manner. 

Though the MDA models presented do perform with predicted accuracy, the element 

of error within them highlights that suppliers' credit control and debt collection 

procedures fail to show uniformity through the industry. This means that statements 

regarding contractor creditworthiness evaluation and debt collection procedures 

being inaccurate, reactive and ad hoc are justified. At present, there appears to be a 
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degree of noise relating to suppliers' credit control and debt collection procedures. 

This identifies the need for further research in these domains. 

8.7 SUMMARY 

The findings in this chapter do not uncover the mystic for ensuring continued 

supplier existence. However, it is hypothesised that should a supplier incorporate the 

discriminating variables identified in this research and 'support' them with a quality 

business structure capable of adjusting to market demands, then their existence and 

prosperity would be significantly greater than had converse actions been undertaken. 

The MDA models have all identified key factors of a supplier's credit control and 

debt collection department that can discriminate one supplier from the next (in 

relation to the dependent variable being considered). Because supplier organisations 

are individual and unique in their characteristics, the findings that a department that 

costs between 0.5 and one per cent of their turnover to operate is interesting to say 

the least. 

To reiterate the findings of this chapter, it has been found that suppliers' financial 

tumover is associated with: 

i. the suppliers' attitude towards insuring themselves against bad debt; 

ii. the number of credit accounts furnished; 

iii. the percentage of (creditworthy) contractors that have credit limits imposed 

upon them; 

iv. whether guarantees of payment are sought for substantial orders; and 
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V. the percentage growth or contraction, that a supplier experienced in the last 

three trading years. 

MDA has also identified that suppliers' financial turnover movement is associated 

with: 

i. the supplier's attitude towards insuring against bad debt; 

ii. the type of trade the supplier trades with; 

iii. the methods used by a supplier to define credit limits for creditworthy 

contractors; 

iv. the UK geographic region that materials are supplied to by the supplier; 

V. the amount of bad debt perceived as 'acceptable' by the supplier; 

vi. the average time spent by a supplier when evaluating a contractor's 

creditworthiness; 

vii. the percentage turnover per annum suppliers' credit control department costs to 

operate; 

viii. suppliers' standard terms of payment; and 

ix. suppliers' percentage of bad debt to sales in last financial year (1997-8). 

When considering suppliers' bad debt and the associated MDA model with this 

variable, the following variables are associated with these factors: 

i. whether the supplier has a standard procedure for collection of overdue 

accounts; 
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ii. the supplier's attitude towards checking the creditworthiness of contractors' 

creditworthiness before offering them credit; 

iii. the supplier's standard terms of payment for goods offered on credit; 

iv. the supplier's attitude towards insuring against bad debt; 

V. whether the supplier would ask for guarantees of payment if a substantial order 

is placed; 

vi. the supplier's financial turnover movement from 1995-1998; and 

vii. the method the supplier uses to determine the credit limit of creditworthy 

contractors. 

MDA identified that the following characteristics were associated with suppliers' 

targeted profit margins: 

i. whether the supplier would ask for guarantees of payment should a contractor 

place a substantial order; 

ii. the financial turnover of the supplier per annum; 

iii. the number of credit accounts that the supplier furnished; 

iv. the methods used to establish credit limits of creditworthy contractors; 

V. the cost of the supplier's credit control department; 

vi. the UK geographic region that materials were supplied to; 

vii. the amount of money spent evaluating a potential debtor's creditworthiness; 

and 

viii. the financial turnover movement of the supplier from 1995-1998. 

Having surnmarised the salient issues and findings of the MDA analysis, the 

following chapter concludes this thesis and suggests potential areas for future 

research. 
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CHAPTER 9 

Conclusions, recommendations andfurther research 

CONCLUSIONS, RECOMMENDATIONS 

AND FURTHER RESEARCH 

9.1 CONCLUSIONS 

Regardless of the nature of materials that suppliers supply to the construction 

industry, there is a need for them to use accurate contractor creditworthiness 

evaluation procedures. Fundamentally, this is because the accuracy of suppliers' 

credit control and debt collection procedures has a direct link with their prosperity 

and hence survival. Furthermore, because the majority of suppliers' financial 

turnover is accounted for by credit sales, the decision to grant credit (or not), is of 

paramount importance not only for suppliers, but contractors alike. 

At present (2000), research has shown that suppliers methods for evaluating the 

creditworthiness of potential debtors tends to be ad hoc, bespoke and reactive 

(Chapter 2). Further, suppliers themselves perceive the accuracy of their present 

credit control and debt collection procedures as having an accuracy no greater then 

f average' (Chapter 7). 

Suppliers are key organisations within the construction supply chain (Proverbs and 

Holt, 2000). This is because they provide contractors with a form of working capital, 

that allows them to tender for and complete construction projects well beyond the 

scope of their own financial resources (op. cit. ). 
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Present failings of methods used for determining the creditworthiness of, and credit 

limits for, potential debtors can be categorised under three main headings: 

i. the reactive, ad hoc and bespoke nature of evaluation measures; 

ii. the isolated nature between the financial standing of the lending institute and 

the potential debtor's borrowing requirements. That is, regardless of the size of 

the supplier's financial turnover and / or the amount of credit that the 

contractor wants, the credit risk is perceived as impacting to equal extent on the 

supplier. And; 

iii. the failure of present creditworthiness evaluation methods to agree on a 

consensus credit limit figure for a potential debtor. 

These three factors justify this research into this particular aspect of the supplier 

contractor financial relationship. To develop, and take the knowledge domain further, 

an alternative contractor creditworthiness evaluation procedure was constructed. This 

evaluation procedure encompassed the following stages of development: 

i. identification of present literature that had an influence upon the supplier / 

contractor relationship; 

ii. construction of a conceptual creditworthiness evaluation model; 

iii. investigation of variables included in (ii. ); 

iv. based on research findings in (iii. ) specific consideration was given to 

suppliers' utility influences from granting credit; 

V. investigation of present methods used by suppliers' credit control and debt 

collection departments; and 
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vi. hypothetical and 'real life' model testing of factors influencing suppliers' 

utility achieved from granting credit. 

Due to contractor creditworthiness evaluation having received minimal prior 

consideration, this thesis provides a significant inroad into the subject's knowledge 

domain. This statement is made in the knowledge that eight academic publications 

have been achieved from this research at time of submitting this thesis for 

examination, whilst another three papers are currently in the refereeing process. 

Further, many of the referees' comments received from submitting papers to journals 

indicated that the subject under consideration was worthy of research resources due 

to its rigour and novelty. 

Considering each of the stages of the research that were undertaken in greater detail, 

the following observations and conclusions are made. 

9.1.1 Identification of literature that had an influence upon the supplier 

contractor business relationship 

The reviewed literature identified that very little previous research had been 

conducted into the business relationship between creditor and debtor. When 

considering the 'wider' business environment and its participants, a similar 

conclusion was also drawn. Predominantly, research had concentrated on the 

prediction of organisation insolvency. This is rather than determining the amount of 

money that a potential debtor is 'justifiably' allowed to borrow. 

The literature review identified: 
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i. the inadequacies of present creditworthiness evaluation methods; 

ii. a number of variables that needed to be considered in any supplier / contractor 

financial business relationship; and 

iii. factors that needed to be considered in a structured survey of suppliers' credit 

control and debt collection procedures. 

Based on these, the respective observations were included in subsequent work 

conducted. 

9.1.2 Construction of a conceptual creditworthiness evaluation model 

Leading on from the literature review, a conceptual contractor creditworthiness 

model was derived (Formula 3.3). The model took into consideration both supplier 

and contractor characteristics that have an influence upon these organisations' 

business relationship. The model consisted of the following generic variables: 

i. Cr: the degree of creditworthiness and associated influence upon the supplier's 

utility achieved from granting credit; 

C: the financial characteristics of the contractor that have influence on their 

ability to repay a debt; 

iii. E: the macroeconomic business environment; 

iv. M. the managerial decision making characteristics of both interacting 

organisations; 

V. D: the quantity of credit that the debtor wants to be allowed on credit, the 

associated efficiency of the supplier's debt collection procedures; and 
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vi. e: the error correction variable. 

Conclusions, recommendations andfurther research 

Because the literature review had identified that the business enviromnent and 

interacting organisations' decision-making traits were key factors influencing credit 

risk, specific subsequent research was conducted into these aspects. 

9.1.2 Specific investigation of variables E and M 

Regression analysis identified that the four point centred moving average of 

insolvency levels of English and Welsh construction contractors could be modelled 

and predicted by using the following 'raw' data and their respective transfonnations: 

i. the four point centred moving average of brick deliveries for the UK; 

ii. the differencing' by four quarters of a year data relating to the UK construction 

materials price index for housing; 

iii. the sand and gravel deliveries, for the UK, differenced by one quarter of a year; 

and 

iv. lagging sand and gravel deliveries, made to UK construction sites, by one 

quarter of a year. 

The variables listed are in descending order of their ability to model the dependent 

variable i. e. variable E of the conceptual model. 

When considering variable M of the conceptual model, three key areas of previous 

research were identified as having an influence upon the decision-making 

1 Differencing is observing the difference between one time period and the next and continuing this process until 
the required number oftlifferences are achieved (see chapter 4 Figure 4.7) 
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characteristics of the supplier and contractor's business relationship. These three 

areas and respective number of sub variables were: 

i. the supplier / contractor business relationship (6 variables); 

ii. the supplier and contractors' decision-making characteristics (5 variables); and 

iii. the managerial personnel of the supplier's and contractor's organisation that 

have an influence upon the supplier and contractor's business relationship (14 

variables). 

These three sections of variable M (Fonnula 3.3) were then modelled using utility 

theory. This allowed the model to be dynamic and take into account the individual 

perceptions of different suppliers. 

A common theme was observed from the research that had been conducted to this 

point. This was that crediting organisations had to perceive the risk of offering a 

contractor credit as 'worthwhile'. That is, suppliers had to perceive themselves as 

gaining in utility for the risk that they exposed themselves to. Because of this 

recurring utility observation a model was used to determine the factors influencing 

utility achieved by a supplier when offering a contractor credit. The model identified 

that suppliers' utility from such an interaction is influenced by: 

i. the profit the supplier will make from allowing the contractor credit. The 

greater the profit margin, the greater the utility experienced. As the targeted 

profit margin is reduced, so the supplier experiences a hyperbolic loss in 

utility; 
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ii. the probability of the debtor defaulting upon repayment. The greater the 

probability of bad debt, the greater the loss in utility is. As the probability of 

bad debt increases there is a linear loss in utility gained; 

iii. the quantity of finances the debtor wants (credit limit) to be allowed. The 

greater the credit amount, the greater the credit risk and potential utility loss via 

a hyperbolic function; and 

iv. a supplier's financial asset base against which bad debt could be counteracted 

with. The greater this resource, the reduced negative influence on utility 

achieved from an interaction. 

To gain greater knowledge regarding Cr and D of the conceptual model, as well as 

the factors that have an influence on suppliers' utility, a UK nation wide structured 

survey of suppliers' credit control and debt collection procedures was conducted. 

The survey found out what methods suppliers used to evaluate potential debtors and 

how credit limits for these organisations were set. Pertinent questions in the survey 

asked suppliers how they perceived the accuracy of the present methods they 

employed in evaluating credit risk and collecting debt. 

9.1.3 Investigation of methods used by suppliers' credit control and debt 

collection departments 

Suppliers who complied with the following criteria were surveyed to gain 

information on their credit control and debt collection practices and how accurate 

they perceived these methods: 

i. had been in business for five or more years; 
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ii. had a minimum annual financial turnover of 
EV2m; 

iii. supplied construction materials only to the industry; 

iv. 'advertised' in the Kompass directory; and 

V. were members of one or more of the following institutes: Builders Merchants 

Federation; Institute of Builders Merchants; and / or the Institute of Logistics. 

A total of 55 completed questionnaires were returned from the 375 dispatched. 

Information gained from the survey indicated: 

i. supplying materials to the industry was a potentially profitable activity: 

average financial turnover growth was 5.85 per cent between 1995 and 1998, 

whilst average targeted profit margin was 8.57 per cent; 

ii. credit sales tended to dominate suppliers' financial turnover: average credit 

sales to turnover ratio was 70.77 per cent; 

iii. credit limits for potential debtors tended to be set based on the business 

relationship between the supplier and contractor; 

iv. suppliers assigned minimum resources to evaluating a contractor's 

creditworthiness (typically less than f 50 and under 1 hour per evaluation); 

V. few suppliers (37.74 per cent) offer discounts as a persuasive force for debtors 

to make repayments on time; 

vi. the majority tended not to insure (88.89 per cent do not insure) or use factors 

(98.15 per cent do not factor debt) for protection against bad debt; 

vii. suppliers reassessed debtors' creditworthiness on an ad hoc basis, based 

predominantly (66.67 per cent) on an 'if and when the need arises'basis . 
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9.1.4 Investigation of factors influencing suppliers': financial turnover; profit 

and bad debt 

Multivariate discriminate analysis (MDA) was used to identify discriminating 

characteristics to investigate specific variables that had an influence on Cr and D of 

Formula 3.3, and which also had an impact upon the utility that suppliers received 

from granting credit. Using an independent sample of ten suppliers, and applying 

their credit control and debt collection departments' characteristics to the derived 

MDA functions the models were validated. This is because similarities were 

observed between the number of suppliers correctly classified by the hold out sample 

and the original sample of suppliers that the MDA model was constructed from. 

For the MDA analysis using supplier's financial turnover as the dependent variable it 

was found that the following variables were associated with this: 

i. the number of credit accounts the supplier furnishes (nominally classified); 

ii. the percentage of contractors who have credit limits imposed on them 

(nominally classified); 

iii. whether suppliers would ask for guarantees of payment should a contractor 

place a substantial order (nominally and Z score classified); 

iv. the percentage of financial turnover movement the supplier experiences 

between 1995-1998 (nominally and Z score classified); 

V. whether suppliers insure against bad debt, or not (nominally classified); and 

vi. the number of credit accounts the supplier furnishes (ordinally classified). 
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These variables are listed in their descending order of discriminating power for the 

dependent variable. 

For suppliers' compounded financial turnover movement between 1995 and 1998, 

(when segregating the dependent variable into equal band widths, based on the range 

of survey responses gathered) the following variables were found to discriminate 

best: 

i. the maximum amount of bad debt suppliers' perceive as 'acceptable' (ordinally 

classified); 

ii. the methods suppliers use to establish credit limits for potential debtors 

(nominally classified); 

iii. the UK geographic region that the supplier supplies materials to (nominally 

classified); 

iv. the type of trade the supplier supplies materials to (nominally classified); and 

V. whether the supplier insures against bad debt, or not (nominally classified). 

These variables are listed in their descending order of discriminating power for the 

dependent variable. 

When conducting an MDA and segregating the range of suppliers' financial turnover 

movement into groups with an approximately equal number of suppliers in each, the 

following variables discriminate best: 
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i. the percentage of suppliers' turnover that it costs to operate their credit control 

department (nominally classified); 

ii. the suppliers' standard terms of payment that they impose on creditworthy 

contractors (nominally classified); 

iii. the average time the supplier spends evaluating a potential debtor's 

creditworthiness (nominally classified); 

iv. the percentage of bad debt that the supplier incurred in financial year 1997-8 

(ordinally classified); 

V. the construction trade that the supplier supplies materials to (nominally 

classified); and 

vi. the UK geographic region that the supplier supplies materials to. 

Once again, these variables are listed in their descending order of discriminating 

power for the dependent variable. 

When discriminating for the percentage of bad debt that suppliers' incurred in 

financial year 1997-8, the following factors were identified as being associated with 

this variable: 

i. whether the supplier has a standard procedure for collecting bad debt, or not 

(nominally classified); and 

ii. the supplier's attitude to checking the creditworthiness of potential debtors 

before granting them credit (nominally classified). 
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Once, again the variables are described in descending discriminating importance 

power. 

When investigating the discriminating variables for suppliers' targeted profit margins 

(minus bad debt incurred), the following variables were identified: 

i. the method the supplier uses to establish credit limits of potential debtors 

(nominally classified); 

the financial turnover of the supplier in 1997-1998 (nominally classified); 

iii. the suppliers' attitude towards insuring against bad debt, or not (nominally 

classified); 

iv. the terms of payment that the supplier imposes onto potential debtors 

(nominally classified); and 

V. whether the supplier would ask for guarantees of payment should a contractor 

place a substantial order (nominally categorised). 

These variables are listed in their descending order of discriminating importance for 

the dependent variable. 

The MDA analysis regarding the targeted profit per credit account fumished 

indicated that the following variables were able to discriminate for the dependent 

variable: 

i. the annual financial turnover of the supplier in 1997-1998 (nominally 

classified); 
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ii. the number of credit accounts that the supplier furnished in 1997-1998 

(nominally classified); 

iii. the method that the supplier uses to establish credit limits for potential debtors 

(nominally classified); 

iv. whether the supplier would ask for guarantees of payment should a contractor 

place a substantial order (nominally classified); and 

V. the percentage of suppliers' turnover that their credit control department costs 

to operate (nominally classified). 

These variables are listed in their descending order of discriminating importance for 

the dependent variable. 

Because the dependent variable in the previous described MDA had a significant 

proportion of the total observations in one league, a complementary MDA was 

constructed. This alternative analysis segregated the dependent variable into leagues 

with an approximately equal number of observations in each. The following 

variables were identified as best discriminators: 

i. the UK geographical region that materials were supplied to (nominally 

categorised); 

ii. the compounded financial turnover movement of suppliers from 1995-1998 

(nominally categorised); 

iii. the method the supplier uses to establish credit limits for potential debtors 

(nominally categonsed); 
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iv. the average amount of money a supplier spends evaluating a potential debtor's 

creditworthiness (ordinally categorised); and 

V. suppliers' attitude towards asking for guarantees of payment if a contractor 

placed a substantial order (nominally categorised). 

These variables are listed in their descending order of discriminating importance for 

the dependent variable. 

In summary, the results obtained using MDA had allowed greater insight to be 

gained into elements Cr and D of the conceptual model (Formula 3.3). 

As a conclusion to the research, the contents of this thesis provide a solid grounding 

upon which future work could build. That is, the foundations have been laid; future 

research needs to build on them. 

9.2 RECOMMENDATIONS AND FURTHER RESEARCH 

The process of defining the credit risk that a contractor imposes onto a supplier when 

granted credit needs to be known. This knowledge could indicate to suppliers 

whether the risk involved in the business transaction is worthwhile, or not. The 

research contained in this thesis has identified a number of avenues for future 

research. 

The following points provide recommendations for further research: 
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0 Suppliers need to be educated to use ratio analysis as a means of gaining an 

insight into the financial characteristics of potential and actual debtors. 

0 Suppliers need to realise that eliminating bad debt is not always the best line of 

action if company financial growth is desired. 

0 Suppliers need to maximise their available resources and have clear 

organisational goals, which all departments can aim to achieve. 

0 Suppliers need to realise that they are of vital importance to the construction 

industry. Because of this, suppliers should invest in research to allow them to 

understand what they are doing and why. 

The following points suggest areas for future research: 

0 Variables identified in the conceptual model, along with their respective sub- 

variables need to be weighted to indicate which are more important than others 

in determining credit risk. 

0 Because the decision to grant credit (or not) is highly individualistic, research 

into what factors contribute towards suppliers' risk taking characteristics needs 

to be identified. 

0 Because, in general, suppliers and contractors operate on a 'lowest tender / 

materials price basis', there is a need to consider what would happen if 

partnering between contractors and suppliers became the 'norm'. Inevitably a 

shift would occur from lowest price to 'better' business relationships. 

However, would this shift be so great that contractors would infonn the 

supplier of an imminent ability of not being able to meet a debt repayment? 
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0 Suppliers need to realise that for any creditworthiness evaluation model to 

operate 'correctly' it can only do so if the input data is correct. If the input data 

is wrong, then the wrong result will be gained. Suppliers need to have a well- 

grounded knowledge of the variables they need to observe to correctly analyse 

the risk associated with granting a contractor credit. 

In summary, what the conclusions, recommendations and points for further research 

indicate is that there remains a significant void in the knowledge domain when trying 

to evaluate a potential debtor's actions when furnished credit. The research contained 

in this thesis has gone some way to analysing the creditor / debtor relationship. 

Inevitably, because the construction industry is now concerned more than ever with 

lean supply and achieving its clients' objectives, the research domain into the 

financial relationship between contractors and their materials suppliers looks set to 

grow in the foreseeable future. 
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Appendix 6.1 
Questionnaire to Materials Suppliers 

CONSTRUCTION MATERIALS SUPPLIERS QUESTIONNAIRE 

This questionnaire is for academic research purposes only. 

1. Please tick the box(es) opposite the classification(s) that best represent the type of 

contractors your organisation suPplies materials to. 

Roofing and insulation contractors ................................................................. El 
Plumbing, heating, ventilation contractors ..................................................... 0 
Electrical contractors ...................................................................................... 0 
Ground work contractors ................................................................................ 0 [Tick box(es)] 
General building contractors .......................................................................... 0 
Painting and Decorating contractors .............................................................. 0 
Specialist contractors e. g. acoustic engineers, lift engineers etc . ................... 0 
Other, please state 

2. Please tick the box(es) next to the region(s) where contractors you supply materials to are 

located. 

Nation-wide 
................... 0 

Scotland 
......................... 

F1 
Ireland 

.......................... 
El 

Wales 
............................. 

F1 

South West 
.................... El 

Home Counties 
................... 0 

Midlands 
............................. El 

North East 
........................... 0 

North West 
......................... 11 

East 
..................................... 0 

[Tick box(es)] 

3. Please tick the box next to the category that best represents the total sales turnover of your 

organisation in the last financial year 

Up to fV2million 
............................................................................................ 

0 
Over fV2million and under f1 million ........................................................... 

0 
Over fI million and under E2 million ............................................................ 

0 
Over E2 million and under E6 million ............................................................ 

0 [Tick box] 
Over E6 million and under f 12 million .......................................................... 

El 
Over f 12 million and under f 16 million ........................................................ 0 
Over f 16 million and under E25 million ........................................................ El 
Over E25 million and over .............................................................................. 

0 

4. Please indicate the percentage growth / contraction in sales turnover your organisation has 

experienced over the last three financial years. Denote growth with a 1+1 and contraction 11 

prior to the percentage figure e. g. 6% growth = +6%. 

Financial Year 
1997-8 1996-7 1995-6 

5. Please tick the category that best represents the number of credit accounts your organisation 

had with contractors in the last financial year 

1-50 ............................. 
0 301-500 

............................. El 
50-100 ......................... 

El 501-1,000 
.......................... 0 [Tick box] 

101-300 ........................ 
0 1,001 and over .................... 0 
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6. What proportion of your total sales is accounted for by contractors using credit offered? 

0-10% 
......................... 

10.1-20% 
.................... 

20.1-30% 
.................... 

30.1-40% 
.................... El 

40.1-50% 
..................... El 

50.1-60% 
......................... El 

60.1-70% 
......................... 0 

70.1-80% 
......................... El [Tick box] 

80.1-90% 
......................... 

90.1-100% 
........................ 

7. Do you check on the creditworthiness of contractors before granting them credit? 

Yes, always .................... 
El 

Yes, sometimes .............. 
0 

No 
.................................. 

11 
If sometimes, when does this apply? 

[Tick box] 

8. What percentage of those contractors allowed credit, do you establish credit limits for? 

None 
.............................. 

El 
1-20% 

......................... 
El 

20.1-40% 
.................... 

0 

40.1-60% 
......................... 0 

60.1-80% 
......................... 0 

80.1-100% 
........................ 11 

[Tick box] 

9. How do you establish the credit limit for each contractor? 

From credit registers or organisations e. g. Dun and Bradstreet 
...................... 0 

From Bank supplied information 
................................................................... 0 [Tick box] 

Based on duration of relationship between the organisations ......................... 0 
Other, please state 

10. What sources and methods do you use for checking the creditworthiness of contractors? 

Please tick the appropriate box. 

In the ranked accuracy column identify the source / method that you find most effective. I= first 
choice, 2= second choice etc. For example, if you consider a Bankers reference as first priority, and 
its accuracy as being average then this is indicated as shown in the table. Your second choice 
evaluation procedure should be identified by 2 and third by 3 and so on. 

Please remember to tick the appropriate box regarding your perception as to how accurate each source 
/ method is for evaluating contractors' creditworthiness. 

Source / method Ranked 

accuracy 

How accurate do you consider 
this source / method? 

Poor Average Good 
Example: Bankers reference I 
Altman's Z score 
Altman's ZETA model 
Bankers reference 
Contact with company concerned 
Credit registers e. g. Dun and Bradstreet, ACS etc. 
Other sources e. g. report from salesmen 
Ratio analysis 
Trade reference 
Your trade protection association 
Other, please specify 
None 
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11. How much time on average (operative hours) does your company spend evaluating each 

contractor's creditworthiness? 

0- 1 hour 
........................... El 

1.01 -3 hours 
...................... P 

3.01 -6 hours 
..................... 0 

6.01 - 12 hours 
......................... D 

Over 12.01 hours 
...................... El [Tick box] 

12. How much money (on average) does your company spend when evaluating a contractor's 

creditworthiness? (you should include costs of employee's time and overhead costs) 

Under E20 
........................... 

El 
E21 - f50 

............................ 
0 

f5l -f 100 
.......................... 

El 

E101 - E200 
.............................. El 

f201-E400 
............................... 0 

Over E400 
................................. 0 

[Tick box] 

13. Do you have a separate credit control department? If yes, what does this department cost 

your organisation in terms of percentage turnover per annum? Costs should include 

overheads, stationary, expenses, training etc. 

Under 0.5% 
........................ 0 3.01-4% 

................................. 0 
0.51-1% 

........................... 
1.01-2% 

........................... 
2.01-3% 

........................... 0 

4.01-5% 
................................. 0 [Tick box] 

5% and over .............................. 0 

14. What are your organisation's standard terms of payment? 

Thirty days 
........................................................................................................... 0 

End of month after delivery 
.................................................................................. 0 [Tick box] 

End of month of delivery 
...................................................................................... 0 

Other, please state 

15. Does your organisation offer discounts for prompt payment? 

Yes 
...................................... 11 [Tick box] 

No 
....................................... 0 

If Yes, what are the tenns of this discount, please state 

16. What was the percentage of bad debt to sales in your last financial year? 

Under 1% 
........................... 

El 3.01 and under 4% 
.................... 0 

1.0 1 and under 2% 
.............. 0 4.01 and under 5% 

.................... 0 [Tick box] 
2.01 and under 3% 

.............. 0 5.0 1% and over ......................... 0 

17. What percentage profit do you aim to make before bad debt is allowed for? 

Under 2% 
........................... 

2.01-4% 
........................... 

4.01-6% 
........................... 

6.01-8% ........................... 
El 

8.01-10% 
............................... 

0 
10.01- 12.5% 

............................ 
0 [Tick box] 

12.51-15% 
............................... 

0 
15% and over ............................ 0 
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18. Do you have a standard procedure for collecting overdue accounts? 

Yes 
...................................... El 

No 
....................................... El [Tick box] 

IfNo go to question 19 

If ves what Drocedure is used? 
Procedure used Action 

taken 
(tick 

No. of times 
used 
in last 

After how 

many days 

overdue 

Debtor's normal 
response to action 
taken (tick b x) 

boxes) fmancial 

year 

Good Average Poor 

Further statements 
Reminding letter 
Contact by salesman 
Telephoned by credit department 
Visited by credit department 
Account taken to collection agency 
Trade protection association 
Summons issued by credit section 
Summons issued by legal 
department 
Summons issued by solicitor 
Court action 
Other, please state 

19. Do you insure against bad debt? 

Yes 
............................................................................................................. 

0 
No 

.............................................................................................................. 
0 

Ifyes is your policy: 

[Tick box(es)] 

A specific debt policy ................................................................................ 
0 

A whole tumover policy ............................................................................ 
El 

If whole turnover, for what percentage of debts are you insured? 

Under 75% 
.................... 

0 
75.1-85% 

.................... 
0 

85.1-95% 
.................... 

0 
95.1-100% 

................... 
0 

20. Do you factor any or all of your debts? 

Yes 
................................. 

0 
No 

.................................. 
0 

Ifyes what percentage of theface value of the debt does thefactor pay at once? 

Under 75% 
.................... 

El 85.1-95% 
.................... 

0 
75.1-85% 

.................... 
El 95.1-100% 

................... 
El 

[Tick box] 

21. As a percentage of CREDIT sales, what do you consider the maximum acceptable 
percentage lost on bad debts? 

Under 1%...................... El 4.01-6% 
...................... 

El 
1.01-2% ...................... 

0 6% and over ................... 
[Tick box] 

2.01-4% ...................... 
0 

Other, please state 
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22. Is it your policy to reassess the creditworthiness of contractors? 

Yes 
............................................................................................ 0 

No 
............................................................................................. 11 

Ifyes, at what intervals? 

Weekly 
..................................................................................... 

0 
Monthly 

.................................................................................... 
El 

Quarterly 
.................................................................................. 

0 
Half yearly ................................................................................ 

0 
Yearly 

....................................................................................... El 
If and when the need arises ...................................................... 

El 
Never 

........................................................................................ 0 

[Tick box(es)] 
If No go to question 23. 

23. What would be the reasons for reassessing contractor creditworthiness? 

If payments have slowed down 
................................................ [I 

If contractor's turnover has increased dramatically 
.................. El [Tick box(es)] 

If contractor under new management ....................................... 0 
If economy in a recession ......................................................... 

El 

24. If a contractor placed a substantial order would your organisation ask for guarantees of 

payment? 

Yes 
........................... 0 

No 
............................ 0 

Sometimes 
............. 11 [Tick box] 

25. Do you consider your present creditworthiness evaluation procedure to be acceptable? 

Yes 
........................... 0 

No 
............................ 0 

Do not know 0 [Tick box] 

26. Would your organisation consider providing (in confidence) data on contractors payment 

behaviour for materials on credit? 

Yes 
........................... 0 

No 
............................ 0 

[Tick box] 

If yes, please give your details below. If your organisation wishes to submit this questionnaire and 
remain anonymous please offer your interest in this research by way of separate letter. 

Organisation name: 
Contact name: 
Address: 

Telephone number: 
E-mail: 

Fax number: 

All returned questionnaires will be treated in the strictest of confidence. 

Thankyoufor completing this questionnaire. 

Please return the questionnaire (and any other correspondence) to: John Nicholas, Built Environment 
Research Unit, University of Wolverhampton, West Midlands. ATVI ISB. 
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Appendix 6.2 
Accompanying Letter to Targeted Pilot Materials Suppliers 

THIS WAS ON LETTER HEADED PAPER 

Dear Sir / Madam, 

The Built Envirom-nent Research Unit at the University of Wolverhampton is presently carrying out 

research into the evaluation of risk to materials suppliers, when considering contractors' 

creditworthiness. As a first step towards a structured nation-wide independent survey of contractors' 

creditworthiness we have developed a 'pilot' questionnaire, covering letter and brief overview of the 

research. We would be grateful for your assistance in answering and indeed assessing this 'pilot' 

questionnaire and associated literature, adding comments and observations where appropriate that may 

aid in the development and refinement of the 'final' documents. 

I would be grateful if you could return the completed documents by Monday 27 April 1998. A 

stamped addressed envelope is enclosed. 

In hesitation of your assistance, thank you. 

Yours faithfully, 

John Nicholas (Doctoral Research Student). 
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Appendix 6.3 
Letter and Accompanying Brief to Suppliers Targeted by Questionnaire 

THIS WAS ON LETTER HEADED PAPER 

For the attention of the Credit Control Manage 

XY Materials Suppliers 

00 Wolverhampton Road 

Wolverhampton 

WWI WW2 

23 February 1998 

Dear Sir / Madam 

The Built Environment Research Unit at the University of Wolverhampton is presently carrying out 

research into the evaluation of risk to materials suppliers, when considering contractors' 

creditworthiness. It has been identified that generally, present methods of evaluation could be 

improved upon. Subsequently, it would seem that creditworthiness evaluation can sometimes allow 

unacceptably high levels of risk for crediting organisations. 

To address this issue, your co-operation in kind is welcomed by completing and returning the 

enclosed questionnaire. The survey will facilitate identification of key influencing factors in 

minimising bad debt to crediting organisations. From identification of these factors a model will be 

developed to calculate contractors' creditworthiness with greater accuracy than is presently the case. 

We would point out that all information will be treated in strict confidence. Further, by taking part in 

this research your organisation will be given open access to all of the research findings. 

An overview of the research is enclosed. It details the reasons and the aims of the research and 

advantages for organisations completing and returning the questionnaire. 

It would be helpful if you could return your questionnaire as soon as possible. Please do not hesitate to 

contact me with any queries. Alternatively, you may contact my Director of PhD studies Dr. Gary 

Holt on 01902 322263. 

Yours faithftilly, 

John Nicholas (Doctoral Research Student). 
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Overview of Research Project: Evaluating Contractors' Creditworthiness 

The UK construction industry, when considered with peripheral inputs such as materials Suppliers, 

manufacturers etc., accounts for approximately ten per cent of GDP. This high volume of trade 

inevitably carries with it varying degrees of risk. In that construction work is an amalgam of the four 

cin's (men, money, machinery, materials); there is a need for accurate methods of assessing risk for 

those companies (particularly suppliers) considering business interaction with any other construction 

organisation. Surprisingly, in terms of suppliers being able to assess potential debtors' 

creditworthiness, this is not always the case. Further, academic research in the field of potential 

(construction) debtor assessment is scarce also. Research at the Built Environment Unit, University of 

Wolverhampton, is addressing this situation. 

To date, a literature review has suggested that methods for assessing contractors' creditworthiness 

utilise bespoke principles and 'ad hoc' procedures. Furthermore, most assessment models in this 

respect fail to consider the cyclical nature of the construction industry (and the UK economy), or the 

dynamic management theories utilised in today's modem construction environment. 

Financial risk (exposure) to any institute offering credit to construction contractors is arguably high. 

Hence, there is a need for a macro model(s) to be developed, with an ability to evaluate holistically the 

present and future creditworthiness of potential debting construction contractors. This research aims to 

design such a model for 'everyday' use by materials suppliers; to consider contractors' credit 

suitability, their future ability to repay debt and take account of the management philosophy of 

'financial reimbursement for credit terms utilised' i. e. wait until court proceedings are threatened to 

make payment! 

By developing an accurate creditworthiness evaluation model(s) the risk element to supplier 

organisations will be more easily identified and hence costed. 

Any organisation returning a completed questionnaire will of course be given full access to the 

research findings. 

All returned questionnaires will be treated in strict confidence. No references will be made directly to 

any organisation in any future work. 

John Nicholas (Doctoral Research Student) 

Director of Studies: Dr. Gary D. Holt BSc (Hons), PhD, FCIOB, MASCE (USA), FFB. 

Contact Details: Telephone: 01902 322263 

Fax : 01902 322743 

E-mail: e9671105@wlv. ac. uk (for John Nicholas) 

G. D. Holt@wlv. ac. uk (for Gary Holt) 
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Appendix 6.4 
Feedback Supplied to Materials Suppliers Participating in Survey 

INVESTIGATION INTO CONSTRUCTION 

SUPPLIERS' DEBT COLLECTION AND 

CONTRACTOR CREDITWORTHINESS 

EVALUATION PROCEDURES 

INTERIM S UMHA RY AND FEEDBA CK To SUR VEY 

RESPONDENTS 

Researcher: J. Nicholas 

Supervision Team: G. D. Holt (Reader in Construction Management) 

P. T. Harris (Senior Lecturer) 

M. Mihsein (Dean of School) 

Contact Details 

Telephone: 01902 322156 

Facsimile: 01902 322743 

E-mail: i. nicholas(&, wlv. ac. uk 

Postal Address: John Nicholas 

Built Environment Research Unit 

School of Engineering and the Built Environment 

University of Wolverhampton 

Research Suite 2, MA 167 

Wulfruna Street 

Wolverhampton 

West Midlands WV II SB 
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INVESTIGATION INTO CONSTRUCTION SUPPLIERS' DEBT COLLECTION AND CONTRACTOR 

CREDITWORTHINESS EVALUATION PROCEDURES 

INTRODUCTION 

Results on the first ever survey of UK materials suppliers' credit control and debt collection 

procedures are presented. The survey was undertaken during August 1998, as part of an initial 

investigation for a PhD research programme into the risk associated with granting construction 

contractors credit facilities. The analyses perforined upon responding suppliers' data identified key 

methods and trends associated with: construction contractor creditworthiness evaluation; suppliers' 

methods of debt collection; and the efficiency, or otherwise, of these techniques. Responses identified 

a number of surprising results, including the minimal amount of resources consumed on evaluating 

potential debtors, the questionable methods by which credit limits are established, and the minimal 

use of insurance and factoring for protection against bad debt. Responses highlight that construction 

contractor creditworthiness evaluation and debt collection procedures are typically bespoke, ad-hoc 

and have received minimal research to date. 

SUMMARY OF RESULTS 

0 Of 375 questionnaires dispatched a total of 55 were returned completed: a response rate of 15 per 

cent. 

Supplier Characteristics 

0 Respondent materials suppliers furnish goods on credit to a wide spectrum of construction trades 

(Table 1). 

Table 1. SuDDliers: Customer Base bv Contractor Activitv Classification. 

Contractor Classification Number ofMaterials 
Suppliers Interacting with 

Classification 9f Contractor 

Percentage of Materials 
Suppliers Interacting with 

Classification of Contractor 
Roofing and Insulation 33 19.30 
Plumbing, heating and ventilation 29 16.96 
Electrical 10 5.85 
Ground work 27 15.79 
General building 40 23.39 
Painting and decorating 22 12.87 
Specialist 4 2.34 
Other 6 3.51 
TOTALS 171 100.00 

0 Table 2 shows that the sample captured a large cumulative amount of all construction materIals 

suppliers' trade. Based on the median value for each turnover category given in Table 2, and 

taking E25m as optimum turnover for the final category; respondents' total turnover is 

conservatively estimated at f466.25m. 

Sales Turnover 

* Average respondent percentage turnover growth for the periods 1995-6,1996-7 and 1997-8 was 

3.5 8,6.10 and 7.8 8 per cent respectively. 
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Respondents reporting annual turnover contraction reduced in number from II suppliers in 1995- 

6, to five in 1996-7 and four in 1997-8. 

Table 2. Suppliers' Financial Turnover Characteristics. 
Turnover Number of Materials 

uppliers 

Percentage of 
Materials 4ýqppliers 

Cumulative Percentage 
of Materials Suppliers 

Up to fV2million 2 3.70 3.70 
Over V/2and under 7 12.96 16.66 
fI million 
Over f1 million and 5 9.26 25.92 
under f2 million 
Over E2 million and 20 37.04 62.96 
under E6 million 
Over E6 million and 6 11.11 74.07 
under f 12 million 
Over f 12 million and 2 3.70 77.77 
under f 16 million 
Over f 16 million and 2 3.70 81.47 
under f25 million 
Over E25 million 10 18.52 100.00 
TOTALS 54 100.00 100.00 

Number of Credit Accounts 

0 One-third (18) of respondents had over 1,00 1 credit accounts (Table 3). 

0 For each contractor serviced, this credit ranged from approximately f 1,800 to over f 25 thousand 

per year. 

Table 3. Number of Credit Accounts. 
Number of Credit Number of Credit Percentage of Credit Cumulative Percentage of 

Accounts Accounts Materials Accounts Materials Credit Accounts 
Suppliers Offered to Suppliers Offered to Materials Suppliers 

Contractors Contractors Offered to Contractors 

1-50 0 0.00 0.00 
51-100 4 7.41 7.41 
101-300 9 16.67 24.08 
301-500 10 18.52 42.60 
501-1,000 13 24.07 66.67 
1 
ý00 

I and over 18 33.33 100.00 

TOTALS 54 100.00 100.00 

Credit Sales to Turnover Ratio 

9 On a cumulative percentage basis, more than 60 per cent of respondents' credit sales accounted 

for over 70 per cent of their turnover (Table 4). 

Table 4. Suppliers Proportion of Credit Sales to Turnover. 

Proportion of 
Turnover to Credit 

Sales 

Number ofMaterials 
Suppliers 

Percentage of Materials 
Suppliers 

Cumulative Percentage of 
Materials Suppliers 

30.1-40% 4 7.69 7.69 

40.1-50% 4 7.69 15.38 

50.1-60% 6 11.54 26.92 

60.1-70% 6 11.54 38.46 

70.1-80% 12 23.08 61.54 

80.1-90% 17 32.69 94.23 

90.1-100% 3 5.77 100.00 

TOTALS 52 100.00 100.00 
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Analysing Creditworthiness 

0 Over 80 per cent of respondents always checked the creditworthiness of contractors before 

offering credit facilities. 

Reasons cited for conducting a creditworthiness check on a 'sometimes' basis included: 

only if the credit amount required is in excess of one thousand pounds; 

only if the organisation is unknown to the supplier; and 

only if 'deemed'necessary e. g. for new companies who do not have a previous credit 

track record. 

Credit Limit Imposition 

Credit limits were imposed by over two thirds of respondents (36) on eighty to one hundred per 

cent of 'creditworthy' contractors (Table 5). 

Of those suppliers that only imposed limits on one to twenty per cent of their credit contractors, 

these tended to be smaller organisations with turnovers :! ý f2m per year. 

Table 5. Credit Limit Imposition. 
Credit Limits Imposed on Number ofResponses Percentage ofResponses 

Contractors 
None 0 0.00 
1-20% 7 13.21 
20.1-40% 0 0.00 
40.1-60% 3 5.66 
60.1-80% 7 13.21 
80.1-100% 36 67.92 
TOTALS 53 100.00 

Credit Limit Evaluation 

0 Credit registers, Bank references and the duration of the relationship between contractor and 

supplier were the most common sources used for determining credit limits (Table 6). 

Table 6. Methods ofEstablishing Credit Limits. 
Methods of Establishing Credit Number ofResponses Percentage ofResponses 

Limits 
Credit Registers 27 40.30 
Bank Infonnation 14 20.90 
Duration of Relationship 26 38.81 
(Between Organisations) 
TOTALS 67 100.00 

Creditworthiness Procedures 

Specific procedures for evaluating creditworthiness were numerous in nature (Table 7). 

'Other' methods that respondents cited were 'local information about the contractor' (8 users), 

'judgement and knowledge of contractors' ability to repay debts' (8 users) and six respondents 

asked other suppliers for their opinion as to the creditworthiness of a contractor. 

Resources for Creditworthiness Analysis 

The majority of respondents (43) spend no longer than one hour on contractor creditworthiness 

evaluation; and a mean weighted cost of f46.93 is consumed per contractor evaluated (Table 8). 

The costs of credit control departments represented less than 0.5 per cent of turnover for half of 
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the sample. Credit control departments costing between 0.51 and one per cent of suppliers' 

turnover, represented nearly 40 per cent of responses. 

Table 7. Source and Methods Used for Evaluatinz Creditworthiness. 
SourcelMethod Number of Users Percentage of 

Users 
Overall Ranked 

Accuracy 

Altman's Z score 0 0.00 
Altman's ZETA model 0 0.00 - 
Bankers Reference 29 13.56 3 
Contact with Company Concerned 26 12.15 5 
Credit Registers 38 17.76 2 
Report from Salesman 31 14.49 4 
Ratio Analysis 8 3.74 7= 
Trade Reference 47 21.96 1 
Trade Protection Association 13 6.07 6 
Other 22 10.28 7= 
None 0 0.00 - 
TOTALS 214 100.00 
Number of contributing respondents 52 

Table 8. Resources Consumed Evaluatino Each Contractor's Creditworthiness 
Time Consumed Number ofResponse Percentage ofResponses 

0-I Hour 43 79.63 
1.01 -3 Hours 8 14.81 
3.01 -6 Hours 2 3.70 
6.01 - 12 Hours 0 0.00 
Over 12.01 Hours 1 1.85 
TOTALS 54 100.00 

Finances Consumed Number of Responses Percentage of Responses 

Under E20 24 44.44 
E21 - f. 50 23 42.59 
E51 - 100 3 5.56 
E101 - E200 1 1.85 
E201-E400 1 1.85 
Over E400 2 3.70 

TOTALS 54 100.00 

Terms Of Payment 

The majority of respondents (36) allow credit until the end of the month after delivery. Some (12) 

offered thirty days credit. Only one supplier made sixty-day accounts available, this facility only 

being available to certain contractors (Table 9). 

The majority (33) do not offer discounts for prompt payment. Of those respondents who do offer 

discounts, 94 per cent of them give two and a half per cent for settlement by the end of the month; 

and one supplier offered the incentive of five per cent discount if payment is received by the 

fifteenth day of the month. 

Table 9. Suppliers Standard Terms 0 Payment and Discountsfor Prompt Payment. 

Terms OfLered Number ofResponses Percentage of Responses 

Thirty days 12 22.64 

End of month after delivery 36 67.92 

End of month of delivery 5 9.43 

TOTALS 53 100.00 

Discounts Offered Number of Responses Percentage ofResponses 

Yes 17 34.00 

No 33 66.00 

TO TA IN 50 100.00 
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Suppliers' Financial Characteristics 

0 The majority of respondents (43) incurred less than one per cent (of turnover) bad debt in the 

financial year 1997-8 (Table 10). 

Nearly fifteen per cent of respondents (8) admitted to bad debt accounting for between 1.01 and 2 

per cent of turnover. 

Table 10. Bad Debt to Sales. 
Bad Debt To Sales Number of Responses Percentage ofResponses 

Under 1% 43 79.63 
1.01 and under 2% 8 14.81 
2.01 and under 3% 2 3.70 
3.01 and under 4% 0 0.00 
4.01 and under 5% 0 0.00 
5.01 and over 1 1.85 
TOTALS 54 100.00 

Suppliers' Targeted Profit Margin 

0 When asked what profit margin is sought before bad debt is considered, a spread of answers is 

supplied (Table 11). 

0 The modal profit margin amongst the sample was fifteen per cent and over. 

Table IL Tar-aeted Profit Mar-ains. 
Targeted Profit Margin Before Bad 

Debt Lmplications 
Number ofResponses Percentage of Responses 

Under 2% 4 8.51 
2.01-4% 7 14.89 
4.01-6% 9 19.15 
6.01-8% 4 8.51 
8.01-10% 4 8.51 

10.01 - 12.5% 4 8.51 

12.51-15% 0 0.00 

15% and over 15 31.91 

TOTALS 47 100.00 

Collection of Overdue Accounts 

The majority of respondents (50) have a standard procedure for collecting overdue accounts. 

Reminding letters are by far the most used procedure. However, contractors' responses to these 

only tend to be 'average' (Table 12). 

Trade protection associations are identified as the optimal method for collection of overdue 

accounts by two respondents. Visits by the supplier's credit department personnel also seem to 

have good responses for debt collection purposes. 

The more 'formal' collection methods (summons issued by solicitors and court action) seem to 

offer a response not greater than 'average'. 

Insurance and Factoring 

Only six respondents took out insurance to offset bad debt. Of those that did, the type of policy 

most used was a whole turnover policy (5). The turnover policies used by suppliers varied in the 

percentage of debt that they could claim for. Only one supplier used factoring (Table 13). 
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Table 12. Collection Procedures. 

Standard Procedurefor Number of Responses Percentage ofResponses Collection of Overdue Accounts 
Yes 50 92.59 
No 4 7.41 
TOTALS 54 100.00 
Procedure Used Number of Average After how Debtor's Response 

Suppliers Number of many days (A verage) 
taking Times Used Per overdue 
Action Year (Average) 

Good Average Poor 
Further statements 25 450.00 10.60 2 16 3 

(9.52) (76.19) (14.29) 
Reminding Letter 47 1405.00 16.74 17 24 1 

(40.48) (57.14) (2.38) 
Contact by 28 209.00 14.86 13 11 2 
salesman (50.00) (42.31) (7.69) 
Telephoned by 42 567.00 18.17 26 14 1 
Credit Dept. (63.42) (34.15) (2.43) 
Visited by Credit 9 29.00 26.00 5 2 0 
Dept. (71.43) (28.57) (0-00) 
Account taken to 17 48.00 27.11 8 6 2 
collection agency (50.00) (37.50) (12.50) 
Trade protection 2 2.50 30.00 2 0 0 
association (100.00) (0.00) (0-00) 
intervention 
Summons issued 15 16.47 41.47 9 3 1 
by credit section (69.23) (23.08) (7.69) 
Summons issued 6 21.00 38.17 2 2 0 
by legal (50.00) (50.00) (0.00) 
department 
Summons issued 30 12.80 44.13 12 10 4 
by solicitor (46.15) (38.46) (15.38) 
Court action 30 6.43 51.07 13 9 6 

(46.43) (32.14) (21.43) 
Figures in parenthesis indicate percentage observations. 

Table 13. Insurance and Factoring against Bad Debt Statistics. 
Insurance Against Bad Debt Number ofResponses Percentage ofResponses 

Yes 6 11.11 
No 48 88.89 
TOTALS 54 100.00 

If insurance policy used 
Type of Policy Number ofResponses Percentage ofResponses 

Specific Debt 1 16.67 
Whole turnover policy 5_ 83.33 
TOTALS 6 100.00 

If whole turnover policy used, percentage of debt insured against 
Type of Policy Number ofResponses Percentage ofResponses 

Under 75% 1 20.00 
75.1-85% 1 20.00 
85.1-95% 2 40.00 
95.1-100% 1 20.00 

TOTALS 5 100.00 

Factor Against Bad Debt Number ofResponses Percentage of Responses 
Yes 1 1.85 
No 53 98.15 

TOTALS 54 100.00 

If Factor policy used 
Type of Policy Number ofResponses Percentage of Responses 

Under 75% 0 0.00 

75.1-85% 1 100.00 

85.1-95% 0 0.00 

95.1-100% 0 0.00 
TOTALS 1 100.00 
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The amount of bad debt considered 'acceptable' was below one per cent of turnover for the majonty of 
respondents (40) (Table 14). Twelve suppliers stated that bad debt could account for between one and two per cent. 

Table 14. Acceptable Bad Debt on Credit Sales 

_Acceptable 
Bad Debt Number of Responses Percentage of Responses 

Under 1% 40 75.47 
1.01-2% 12 22.64 
2.01-4% 1 1.89 
4.01-6% 0 0.00 
6% and over 0 0.00 
TOTALS 53 100.00 

Creditworthiness Reassessment 

0 Over eighty-five per cent of respondents reassess contractor creditworthiness (Table 15). 

0 Only 16 respondents stated that they would reassess the creditworthiness of contractors when the economy was in 

recession in addition to the re-evaluation policy that they already operated. 

0 The majority reassessed creditworthiness when changes in contractors' characteristics occur (such as slowing down 

of payments, an increase in contractor turnover and the contractor being under new management). 

0 Twenty-two respondents who do not reassess in times of recession and only reassess on an 'if and when the need 

arises basis' all considered changes in contractor characteristics as sufficiently important to carry out a 

reassessment. 

Table 15 shows that over one quarter of respondents (14) would not ask for guarantees of payment if a contractor 

placed a 'substantial' order. 

Table 15. Creditworthiness Reassessment Policy and Guaranteesfor Substantial Order 
Reassessment Number qf Responses Percentage of Responses 

Yes 47 87.03 
No 7 12.93 
TOTALS 54 100.00 

Reassessment Intervals Number of Responses Percentage of Responses 
Weekly 2 3.33 
Monthly 1 1.67 
Quarterly 2 3.33 
Half Yearly 5 8.33 
Yearly 10 16.67 
If and when the need arises 40 66.67 
Never 0 0.00 
TOTALS 60 100.00 

Reason For Reassessment Number of Responses Percentage of Responses 
Payments slowed down 46 30.67 
Contractor's turnover increased 49 32.67 
dramatically 
Contractor under new management 39 26.00 
Economy in recession 16 10.67 

TOTALS 150 100.00 

Substantial Order Placed; Number o Responses Percentage of Responses tf 
Guarantee Asked For 
Yes 10 18.52 

No 14 25.93 

Sometimes 30 55.56 

TOTALS 54 100.00 
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Appendix 8.1 
Discriminant factors associated with Dredictim! SUDDliers' turnover 
Code Description Factor 
Q3N Supplier turnover up to f '/2m per annum I 

Supplier turnover over EV2m per annum. and under fI in 2 
Supplier turnover over fIm per annurn and under f2m 3 
Supplier turnover over f2m per annurn and under f 6m 4 
Supplier turnover over f6m per annurn and under f1 2m 5 
Supplier turnover over fI 2m per annum and under fI 6m 6 
Supplier turnover over E16m per annum and under E25m 7 
Supplier turnover over f 25m per annum and over 8 

Q19N Supplier does not insure against bad debt I 
Supplier does insure against bad debt 2 

Q5N Supplier furnished 1-50 credit accounts in last financial year (1997-8) 1 
Supplier furnished 51-100 credit accounts in last financial year (1997-8) 2 
Supplier furnished 101-300 credit accounts in last financial year (1997-8) 3 
Supplier furnished 301-500 credit accounts in last financial year (1997-8) 4 
Supplier furnished 501-1,000 credit accounts in last financial year (1997-8) 5 
Supplier furnished 1,000 and over credit accounts in last financial year (1997-8) 6 

Q50 Supplier furnished 1-50 credit accounts in last financial year (1997-8) 25 
Supplier fumished 5 1-100 credit accounts in last financial year (1997-8) 75 
Supplier furnished 101-300 credit accounts in last financial year (1997-8) 200 
Supplier furnished 301-500 credit accounts in last financial year (1997-8) 400 
Supplier fumished 501-1,000 credit accounts in last financial year (1997-8) 750 
Supplier furnished 1,000 and over credit accounts in last financial year (1997-8) 1,000 

Q8N Percentage of creditworthy contractors suppliers' impose credit limits on: None I 
Percentage of creditworthy contractors suppliers' impose credit limits on: 1- 2 
20% 
Percentage of creditworthy contractors suppliers' impose credit limits on: 21- 3 
40% 
Percentage of creditworthy contractors suppliers' impose credit limits on: 41- 4 
60% 
Percentage of creditworthy contractors suppliers' impose credit limits on: 61- 5 
80% 
Percentage of creditworthy contractors suppliers' impose credit limits on: 81- 6 
100% 

ZQ24N Supplier would never ask for guarantees of payment if a contractor placed a -1.385 
substantial order 
Supplier would sometimes ask for guarantees of payment if a contractor placed 0.111 

a substantial order 
Supplier would always ask for guarantees of payment if a contractor placed a 1.606 

substantial order 
ZQ4N Negative financial turnover contraction over last three years -2.150 

Financial turnover sterility over last three years -0.888 
Positive financial turnover contraction over last three years 0.374 

ZQ4N calculated using 1995-6,1996-7, and 199 7-8s financial turnover growth I contraction figures. 

For example, an organisation with five per cent growth in 1995-6, eight per cent contraction in 1996- 

7, and two per cent growth in 199 7-8s would be classified as having growth characteristics (L 05 x 
0.92 x 1.02 = 1.0135). Inflation has been ignoredfor thisfactor. 
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Appendix 8.2 
Discriminant factors associated with supDliers' turnover movement 
Discriminant Factors 
Classification Category Factor 
Q19N Supplier does not insure against bad debt 1 

Supplier insures against bad debt 2 
QlN Supplier supplies materials to roofing and insulation contractors I 

Supplier supplies materials to plumbing, heating and ventilation contractors 2 
Supplier supplies materials to electrical contractors 3 
Supplier supplies materials to ground work contractors 4 
Supplier supplies materials to general building contractors 5 
Supplier supplies materials to painting and decorating contractors 6 
Supplier supplies materials to specialist contractors (e. g. acoustic engineers, lift 
engineers etc. ) 7 
Supplier supplies materials to two or more of the above trades 8 

Q9N Supplier uses credit registers to define credit limits for each contractor I 
Supplier uses Bank supplied information to define credit limits for each 
contractor 2 
Supplier uses duration of supplier / contractor relationship define credit limits 
for each contractor 3 
Supplier uses two or more of the above methods for defining credit limits 4 

Q2N Supplier supplies materials to contractors on a Nation-wide basis I 
Supplier supplies materials to contractors in Scotland 2 
Supplier supplies materials to contractors in Ireland 3 
Supplier supplies materials to contractors in Wales 4 
Supplier supplies materials to contractors in the South West of England 5 
Supplier supplies materials to contractors in the Home Counties of England 6 
Supplier supplies materials to contractors in the Midlands 7 
Supplier supplies materials to contractors in the North East of England 8 
Supplier supplies materials to contractors in the North West of England 9 
Supplier supplies materials to contractors in the East of England 10 

Q210 Supplier's maximum acceptable bad debt to credit sales: Under I% 0.005 
Supplier's maximum acceptable bad debt to credit sales: 1.0 1 to 2% 0.015 
Supplier's maximum acceptable bad debt to credit sales: 2.01 to 4% 0.030 

Supplier's maximum acceptable bad debt to credit sales: 4.01 to 6% 0.050 

Supplier's maximum acceptable bad debt to credit sales: 6% and over 0.060 

Ql 1N Average time supplier spends evaluating each contractors' creditworthiness: 

underl hour I 

1.01 to 3 hours 2 

3.01 to 6 hours 3 

6.01 to 12 hours 4 

12.01 hours and over 5 

Q13N Percentage turnover per annum suppliers' credit control department costs to run: 
Under 0.5 % 1 

0.51 to 1% 2 

0.01 to 2% 3 

2.01 to 3% 4 

3.01 to 4% 5 

4.01 to 5% 6 

5.01% and over 7 

Q14N Suppliers' standard terms of payment: 
Thirty days I 

End of month after delivery 2 

End of month of delivery 
_ 

3 
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Q160 Suppliers' percentage of bad debt to sales in last financial year (1997-8): 
0.005 Under I% 

1.01 to 2% 0.015 
2.01 to 3% 0.025 
3.01 to 4% 0.035 
4.01 to 5% 0.045 
5% and over 0.050 

410 



Appendices 

Appendix 8.3. 
Discriminant factors associated with SUDDliers' bad debt 
Code Description Factor 

Q18N Supplier does not have a standard procedure for collecting overdue accounts I 
Supplier has a standard procedure for collecting overdue accounts 2 

Q7N Supplier never checks on the creditworthiness of contractors before granting them I 

credit 
Supplier sometimes checks on the creditworthiness of contractors before granting 2 
them credit 
Supplier always checks on the creditworthiness of contractors before granting 3 
them credit 

Q14N Suppliers' standard terms of payment: thirty days 
Suppliers' standard terms of payment: end of month after delivery 2 
Suppliers' standard terms of payment: end of month of delivery 3 

Q19N Supplier does not insure against bad debt I 
Supplier does insure against bad debt 2 

Q24N Supplier would not ask for guarantees of payment if substantial order placed 1 
Supplier would sometimes ask for guarantees of payment if substantial order 2 

placed 
Supplier would always ask for guarantees of payment if substantial order placed 3 

Q4N Supplier had overall contraction in sales turnover from 1995 - 1998 1 

Supplier had no movement in sales turnover from 1995 - 1998 2 

Supplier had overall growth in sales turnover from 1995 - 1998 3 

Q9N Supplier uses credit registers to establish credit limits for each contractor I 

Supplier uses Bank supplied information to establish credit limits for each 2 

contractor 
Supplier evaluates credit limits for each contractor based on the duration of 3 

relationship between the organisations 
Supplier uses two or more of the above methods to establish credit limits for each 4 

contractor 
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Appendix 8.4 
Discriminant factors associated with vredictinj! sul)Wiers' vrofit mar2ins 
Code Description Factor 

Q24N Supplier would never ask for guarantees of payment if contractor placed I 

substantial order 
Supplier would sometimes ask for guarantees of payment if contractor placed 2 

substantial order 
Supplier would always ask for guarantees of payment if contractor placed 3 

substantial order 
Q3N Supplier financial turnover up to EV2million I 

Supplier financial turnover V/2million and under fIm 2 
Supplier financial turnover f1 million and under f2m 3 
Supplier financial turnover E2 million and under f 6m 4 
Supplier financial turnover L6 million and under f 12m 5 
Supplier financial turnover f 12 million and under f 16m 6 
Supplier financial turnover f 16 million and under f25m 7 
Supplier financial turnover f 25 million and over 8 

Q5N Number of credit accounts furnished 1- 50 1 

Number of credit accounts ftimished 51 - 100 2 

Number of credit accounts furnished 101 - 300 3 

Number of credit accounts furnished 301 - 500 4 

Number of credit accounts furnished 501 - 1,000 5 

Number of credit accounts fumished 1,001 and over 6 

Q9N Establish credit limits using credit registers I 

Establish credit limits using bank supplied information 2 

Establish credit limits based on duration of relationship 3 

Establish credit limits using two or more of the above methods 4 

Q13N Percentage of turnover credit control department costs. Under 0.5 per cent I 

Percentage of turnover credit control department costs. 0.51 - 1.00 per cent 2 

Percentage of turnover credit control department costs. 1.01 - 2.00 per cent 3 

Percentage of turnover credit control department costs. 2.01 - 3.00 per cent 4 

Percentage of turnover credit control department costs. 3.01 - 4.00 per cent 5 

Percentage of turnover credit control department costs. 4.01 - 5.00 per cent 6 

Percentage of turnover credit control department costs. 5-01 per cent and over 7 

Q2N Materials are supplied on a Nation-wide basis 1 

Materials are supplied to Scotland 2 

Materials are supplied to Ireland 3 

Materials are supplied to Wales 4 

Materials are supplied to the South West of England 5 

Materials are supplied to the Home Counties 6 

Materials are supplied to the Midlands 7 

Materials are supplied to the North East 8 

Materials are supplied to the North West 9 

Materials are supplied to the East 10 

Q120 Amount supplier spends evaluating a contractor's creditworthiness <E20 10 

Amount supplier spends evaluating a contractor's creditworthiness f-2 1 -f 50 35 

Amount supplier spends evaluating a contractor's creditworthiness f51 -f 100 75 

Amount supplier spends evaluating a contractor's creditworthiness f 10 1 -f 200 150 

Amount supplier spends evaluating a contractor's creditworthiness E2014400 300 

Amount supplier spends evaluating a contractor's creditworthiness over f 400 400 

Q4EQ Percentage growth / contraction in sales turnover the supplier has experienced 

LSZ over financial years 1995-6,1996-7 and 1997-8 (1 denotes constant): 

0.56 to 104 1 

104.1 to 112.0 2 

112.1 to 118.0 3 

118.1 to 133.0 4 

133.1 to 172.0 5 
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Q9N Method used for establishing credit limits: credit registers I 
Method used for establishing credit limits: Bank supplied information 2 
Method used for establishing credit limits: Based on duration of relationship 3 
between supplier and contractor 
Two or more of the above methods 4 
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