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The Relation between Trade Credit Structures and Firm- and Supply Chain Profitability 

Abstract 
Capital tied in Trade Receivables and Trade Payables is denoted Trade Credit which is a component 

of Working Capital. During and following the financial crisis, the access to funding has been 

constrained for many firms and at the same time the costs of the scarce funding have increased.  

The limited access to funding has sparked a need for firms to look elsewhere and Trade Credit has 

thus been increasingly important for firms to consider as a funding source, as a decrease in Trade 

Receivables or an increase in Trade Payables is equivalent to an increase in available funding for 

the firm. As Trade Credit becomes a more important part of a firms funding strategy it inevitable 

becomes more important to understand the drivers of Trade Credit and assess how Trade Credit is 

related to firm Profitability as well as Supply Chain Profitability.  

These factors are my main motivation for my Thesis and I have addressed them in my overall 

research question: What is the relation between Trade Credit and Profitability and can firm- and 

Supply Chain Profitability be improved by changing Trade Credit structures?  

The research question has been elaborated with three sub-questions which have been answered in 

the thesis.  

In section 2 I aimed at answering the first sub-question: Why do firms offer Trade Credit and which 

cost factors are related to Trade Credit? 

The conclusion is that firms offer Trade Credit due to superior credit risk evaluation, to promote 

sales, to signal product quality, to promote company reputation, to use Trade Credit as a 

competitive parameter or to save administration costs by bundling invoices.  

In section 2 and 3 I have hypothesised that the cost factors of Trade Credit can be described using 

the concept of carrying costs and shortage costs which combined represents a non-linear relation 

between Trade Credit and firm Profitability as there are both costs and benefits associated with 

granting and receiving Trade Credit.  

This relation is covered by the second sub-question: What is the relation between Trade Credit and 

firm Profitability? The hypothesised non-linear relation based on carrying costs and shortage costs 

has been confirmed in section 4 which is a quantitative multivariate regression analysis using cross-

sectional data from Scandinavian wholesale firms. 

In section 2 and 3 I also hypothesised that for a Supply Chain, the overall cost of Trade Credit can 

be lowered if the Trade Credit is provided by the firm with the lowest carrying costs.  

This relation is covered by the third sub-question: What is the relation between Trade Credit and 

Supply Chain Profitability? That the total cost of Trade Credit in a Supply Chain can be lowered by 

collaborative finance where the Trade Credit is provided by the firm with the lowest cost of Trade 

Credit, has been confirmed in section 5 which is a qualitative analysis using data from two sample 

Supply Chains within the bunker oil wholesale industry. 

  

The final conclusion is that the relation between Trade Credit and Profitability is non-linear for both 

Trade Receivables and Trade Payables and that the impact on Profitability is determined by the 

carrying costs and shortage costs of each component. Furthermore, the overall Profitability in 

Supply Chains can be improved by implementing collaborative finance where the Trade Credit is 

provided by the firm with the lowest costs of Trade Credit.  
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The Relation between Trade Credit Structures and Firm- and Supply Chain Profitability 

1 Introduction 
In this section I will describe my motivation for my thesis, introduce my research question and 

related sub-questions. Furthermore I will describe my research methodology, delimitate my area of 

research as well as define key concepts- and terms used in the thesis. 

 

1.1 Motivation 

In this section I aim at addressing the subject of why I want to research; simply my motivation. 

 

Since the impact from the financial crisis, many companies have been faced with capital constraints 

in the form of limited access to funding as well as increased funding costs. The limited access to 

funding was a result of the frozen bank market following the financial crisis and an overall lack of 

appetite from banks, as well as other investors, to increase their exposure to firms with an 

unpredictable future.  

Interest rates rose in the period 2005-2008
1
 making the limited available funding even more 

expensive for firms.  

 

To make things worse, the slowdown in economic activity meant for many firms lower sales and 

Profitability
2
 and thus lower available cash flow for serving debt obligations.  

Less available cash flow has in turn lead to lack of liquidity for many firms and several defaults 

have been the outcome.  

 

The overall limited access to funding, the increased cost of funding and cash flows under pressure 

have forced firms to look elsewhere for funding as well as seeking ways of improving firm 

Profitability.  

 

Firms have made restructurings, staff cuttings and outsourced non-core competencies as means of 

reducing the cost base, thus improving Profitability.  

Other firms have had a primary focus on finding funding sources to improve their liquidity position 

have therefore increasingly considered Working Capital
3
as a funding source.  

 

Working Capital is both a funding use and a funding source as there are components of funding in-

flow from Trade Payables and funding out-flow from Trade Receivables and Inventory. An overall 

reduction in Working Capital will thus improve firm liquidity position and related cost of funding.  

This has also been reflected by firm behaviour in the sense that firms have significantly decreased 

their NWC/Sales
4
 ratio and at the same time significantly reduced their ND/EBITDA ratio

5
. 

                                                 
1
 Please refer to appendix section II.I fig. II.I.I 

2
Profitability: Please refer to section 1.5.1 for clarification and definition 

3
Working Capital: Please refer to section 1.5.2 for clarification and definition 

4
 Net Working Capital / Sales 

5
 Net Debt / Earnings Before Interest, Taxes, Depreciations and Amortizations 
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This is illustrated in fig. 1.1.1: 

In the same pace as Working Capital 

becomes a more important funding 

source as well as a way of optimizing 

firm liquidity position, it also 

becomes more relevant to understand 

how and why Working Capital 

influences firm capital structure and 

thereby also firm Profitability.  

 

The components of Working Capital 

are inventory, Trade Receivables
6
 and 

Trade Payables
7
. Inventory is 

influenced by the type of product or 

service sold by the firm, shipment 

structures, valuation methods and a 

whole lot of other factors which make 

inventory management and inventory 

optimization a whole field of research 

on its own.  

The two other components of Working Capital, Trade Payables and Trade Receivables, are a result 

of the payment terms arranged between the Buyer
8
 and Supplier

9
 in every link of a Supply Chain

10
. 

The sum of Trade Payables and Trade Receivables is the total Trade Credit
11

for a firm.  

How the Trade Credit is determined by the payment terms between Buyers and Suppliers in a 

Supply Chain, is called the Trade Credit structure.  

As Trade Credit is a funding use or -source depending on the Trade Credit structure, Trade Credit 

will also imply funding costs- or income influencing firm Profitability.  

 

Changing the payments terms either up- or downstream in a Supply Chain will either increase or 

decrease the Trade Credit for the Buyer or the Supplier respectively as well as their respective 

Profitability. This makes payment terms an integral part of the relationship between Buyers and 

Suppliers in a Supply Chain, as the change in payment terms made by one firm in the Supply Chain 

would also change the payment terms and Profitability, with opposite sign, for the other firms in the 

Supply Chain.  

 

This interdependence between firms in a Supply Chain also raises the question as to what extend the 

optimal Trade Credit structure for the individual firm is also the optimal Trade Credit structure for 

                                                 
6
Trade Receivables: Please refer to section 1.5.2 for clarification and definition 

7
Trade Payables: Please refer to section 1.5.2 for clarification and definition 

8
Buyer: Please refer to section 1.5.1 for clarification and definition 

9
Supplier: Please refer to section 1.5.1 for clarification and definition 

10
Supply Chain: Please refer to section 1.5.1 for clarification and definition 

11
Trade Credit: Please refer to section 1.5.1 for clarification and definition 

Fig. 1.1.1 Working Capital and leverage development 

 
Source: Own creation, data from FactSet 
Data from public companies from Denmark, Sweden and Norway 
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the entire Supply Chain and how one firms pursuit of increased Profitability will impact the overall 

Profitability in a Supply Chain.  

 

The increased focus on using Trade Credit as a funding source and how Trade Credit structures 

influence firm- and Supply Chain Profitability is my main motivation for looking into this area of 

research. The Supply Chain interdependence and how actions of one firm, in relation to Trade 

Credit structures, influences other firms in the Supply Chain, makes it inevitable to look into the 

relation between Trade Credit structures and Profitability from both the individual firms as well as 

the Supply Chain as a whole.  

 

Previous studies and research have examined how the level of Working Capital influences firm 

Profitability. Also literature on theory behind the drivers and determinants of Trade Credit is 

numerous.  

However, I believe that the findings in the previous studies and researches are not sufficiently 

coherent and lack exact focus, as Working Capital is looked upon as a whole, without individually 

examining the single components making up Working Capital. 

As my thesis will focus on the individual components of Trade Credit rather than Working Capital 

as an aggregated measure, my analysis will be substantially different than the previous studies and 

therefore also add a new dimension to the existing body of research.   

Furthermore none of the previous studies and researches addresses the relation between the Trade 

Credit structure and the overall Profitability of Supply Chains which in my view is very important if 

Trade Credit structures are to be fully understood and optimized.  

 

I therefore see a need for further research within this area and I believe that my contribution to the 

field is relevant as it addresses the fundamental relation between Trade Credit structures and 

Profitability from both the perspective of the individual firm and the Supply Chain as a whole.  

 

1.2 Problem field 

In the following section I will encompass my motivation into an overall research question which I 

will aim to answer in my thesis. To support my research question I will formulate three sub-

questions which in unity will help to answer all facets of my research question.  

 

1.2.1 Area of research 

Thinking of my motivations as why to research, the following section should explain in greater 

detail what I want to research.  

The overall area of research for my thesis will be the relation between Trade Credit structures and 

Profitability. 

To ensure that my research will contribute to additional knowledge and understanding, my starting 

point will be existing literature and research done within this field. Specifically I want to research 

the relation between Trade Credit and Profitability as well as research if Trade Credit structures can 

be arranged to improve the Profitability of both individual firms and Supply Chains.  



 4 The Relation between Trade Credit Structures and Firm- and Supply Chain Profitability 

1.2.2 Research question 

What is the relation between Trade Credit and Profitability and can firm- and Supply Chain 

Profitability be improved by changing Trade Credit structures?  

 

1.2.3 Sub-questions 

In order to answer my overall research question, I have formulated a set of sub-questions which will 

add to my understanding of the research area and help me answer my overall research question. 

 

I will use existing literature and research to get a more thorough understanding of the underlying 

business considerations and drivers which influence the level of Trade Credit Suppliers want to 

offer to their Buyers.  

 

1) Why do firms offer Trade Credit and which cost factors are related to Trade Credit? 

 

Answering the first sub-question will provide me with useful insight of the factors involved when 

deciding on levels of Trade Credit and help me formulate relevant hypotheses which will add to my 

understanding of the field of research.  

I will use a quantitative analysis to answer my hypotheses related to Trade Credit and firm 

Profitability. The quantitative analysis relates to the second sub-question: 

 

2) What is the relation between Trade Credit and firm Profitability? 

 

Answering the second sub-question will help me establish if and how the level of Trade Credit 

influence firm Profitability as well as provide more insight as to how Trade Credit should be 

structured if firm Profitability is to be maximised.  

 

The last sub-question is very much related to the second, but whereas the second sub-question only 

addresses the Profitability as viewed by a single firm, the third sub-questions addresses the relation 

between Trade Credit and Profitability of multiple firms, namely a Supply Chain.  

 

3) What is the relation between Trade Credit and Supply Chain Profitability? 

 

Answering the third sub-question will give insight to the possibility of altering Trade Credit 

structures for the mutual benefit of several firms being a part of a Supply Chain.  

 

1.2.4 Structure of thesis 

In this section I will give an illustrative overview of the thesis and the methodological 

considerations I have used for each section of the thesis.  

The thesis can be divided into 6 sections, visualized in figure 1.2.1: 
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Fig. 1.2.1 Structure of thesis 
 
Part I: Introductory 
 
Section 1: Introduction 
 
 
 
 
 
 
 
 

 
Part II: Analytical 
 
Section 2: Existing theory and literature 
Section 3: Models and hypotheses 
 
 
 
 

 
 
Part II: Empirical 
 
Section 4: Quantitative analysis 
Section 5: Qualitative analysis 
 
 
 
 
 
 
 
 
 
 

 
 

 
Part III: Conclusive 
 
Section 6: Conclusion, limitations and further research 
 
 
 
 
 
 
 
 
 

Source: Own creation 
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Fig. 1.2.1 shows the structural approach to the thesis. The figure only gives an overview of the main 

sections and does not include sub-sections and sub-conclusions made in every main section.  

The intended purpose is to illustrate the overall research structure of the thesis.  

 

The introductory part contains the motivation and introduction, the research methodology, 

delimitation and description of key concepts. The aim is to introduce the reader to the overall topic 

of the thesis and the areas of research I want to pursue.  

Furthermore this part describes some of the key methodological choices I have made regarding the 

research design and overall structure of the thesis.  

 

The analytical part aims at introducing the existing research and literature within the field of Trade 

Credit and the relation to company Profitability as well as the mathematical models describing this 

relation. The analytical part is covered by section 2 and 3.  

Section 2 covers the existing theory, research and literature where the main sources are other 

quantitative research papers which all contribute to the overall level of understanding of this area of 

research.  

In section 2 I formulate a set of hypotheses regarding the relation between firm Profitability and the 

level of Trade Credit based on the existing theory and literature.  

In section 3 I quantify the hypotheses formulated in section 2, by establishing a set of mathematical 

models describing the hypotheses. This is done with the purpose of having some exact expected 

relations which can be tested in the empirical part of the thesis.  

Both section 2 and 3 will be summarized with sub-conclusions at the end of each section. This is 

done to provide coherency throughout the thesis where the link between each section is clearly 

stated.  

 

The empirical part aims at testing the hypotheses formulated and quantified in section 2 and 3 by 

making both a quantitative and qualitative analysis which is split into section 4 and 5 respectively.  

The quantitative analysis in section 4 is a multivariate regression analysis on cross sectional data 

which is intended to test the hypotheses related to the relation between Profitability and Trade 

Credit of a single firm.  

The qualitative analysis in section 5 is a case study where I look into two specific Supply Chains 

and examine how the Trade Credit structures can be organized when trying to optimize the 

Profitability of multiple firms in a Supply Chain rather than a single firm.  

Section 4 and 5 will also be summarized with sub-conclusions in the end of each section for the 

purpose of coherency.  

 

The conclusive part sums up all the findings from my analytical and empirical part and answers my 

overall research question as well as the sub-questions. 

The conclusive part will also covers the shortcomings of the thesis and suggest further topics which 

could be researched to add to the knowledge base of this area of research.  
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1.3 Research Methodology 

Section 1.1 and 1.2 address why and what I wanted to research and in the following section I will 

address the subject of how to research.  

My research methodology is the framework for the thesis. The term research methodology covers 

the research philosophy, research approach, research strategy, time horizon and data collection 

methods. In this section I have also included a critical literature review as I believe that my research 

methodology is strongly linked to the existing knowledge within this area.  

 

1.3.1 Critical literature review 

My thesis is the result of a continuous 

process where initial ideas, thoughts 

and questions have been shaped and 

redefined as my own knowledge base 

have increased as illustrated by figure 

1.3.1. As a result, finding literature 

has been a multi-step task and this 

section aims at reviewing the most 

important literature I have used in my 

thesis and addressing strengths, 

weaknesses, bias or omissions in 

relation to my thesis. Not all of the 

literature listed in section I is a part of the literature review, which only cover the most important 

literature used in my thesis.  

 

Trade Credit: Theories and Evidence (R. G. Rajan and M. A. Petersen 1996) is an important work 

in the contribution to the knowledge base of the research area of Trade Credit and much other 

research uses the findings from Rajan and Petersen as a starting point. The paper tries to answer 

why Trade Credit exists and which parameters influence the Trade Credit structures. One of their 

main conclusions about why firms use Trade Credit as a funding source instead of solely using 

external funding is the superior access to information flows between the Buyer and Supplier which 

makes Trade Credit a cheaper source of funding due to the reduced transaction costs. This was also 

the main conclusion from the article A Pure Financial Explanation for Trade Credit (Gary W. 

Emery 1984).  

Other findings are that firms with easier access to funding will often be more inclined to offer Trade 

Credit and that offering Trade Credit to Buyers can promote sales and also be used to price 

discriminate. The view that firms with easier access to funding will often offer more Trade Credit is 

also called the redistributive effect.  

The strength of the paper is the conclusion that firms can offer Trade Credit at a generally lower 

cost which is very useful for further research as it differentiates Trade Credit funding and funding 

from financial institutions. The major weakness of the paper is that is only uses data from smaller 

Fig. 1.3.1 Thesis process 

 
Source: Own creation 

Literature 

Questions Analysis 

Questions 
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firms, which implies that the conclusions might not be valid for larger firms with easier access to 

other external funding than Trade Credit. 

 

Another article which aims at addressing the reasons for offering Trade Credit is: A Pure Financial 

Explanation for Trade Credit (Gary W. Emery 1984). The article is a theoretical study which 

examines the financial incentives and disincentives to offer Trade Credit. The conclusion is that 

financial market imperfections can help explain why Trade Credit is offered and how differences in 

lending and borrowing rates in the market act as a credit market tariff. Furthermore they argue that 

the familiarity between Buyers and Suppliers reduce transaction costs and thus decrease market 

imperfections similarly to the conclusions reached by Petersen and Rajan (1996).   

 

Another study on the topic for the reasons for offering Trade Credit is: Trade Credit, Product 

Quality, and Intragroup Trade: Some European Evidence (Marc Deloof and Marc Jegers 1996). 

Their starting point is that granting Trade Credit to Buyers allows the Buyers to assess product 

quality before paying which is called the product quality theory. The study is a cross-sectional data 

study of Belgian firms from various non-financial industries. The data is analyzed using a 

multivariate regression analysis.  

Their findings support the product quality theory which implies that firms with longer production 

cycles extend more Trade Credit than firms with shorter production cycles in order to signal product 

quality. They also find that smaller firms offer more Trade Credit than larger firms and if the cost of 

Trade Credit increases, the incentive to cheat on product quality becomes weaker. Finally they also 

conclude that firms with products where the quality is difficult to assess will offer more Trade 

Credit in general. The strength of the study is that it addresses other theories of Trade Credit apart 

from the reduction in transaction costs which is addressed by both Petersen and Rajan (1996) and 

Emery (1984). The weakness of the study is that the geographic coverage is limited to Belgian 

firms.  

 

In summary, the research done by Petersen and Rajan (1994), Emery (1984) and Deloof and Jegers 

(1996) all contribute to the knowledge base regarding the reasons and drivers for offering and 

receiving Trade Credit. I use their findings as well as short-comings as background knowledge for 

my hypotheses in section 2.  

 

The first research I have found which addresses the relation between firm Profitability and Working 

Capital is the article Corporate Returns and Cash Conversion Cycles (M. L. Jose, C. Lancaster and 

J. L. Stevens 1996). The article is based on a multivariate regression analysis which uses cross-

sectional data from various industries. Jose and Lancaster measure Working Capital as the Cash 

Conversion Cycle
12

 and Profitability as ROA
13

 and ROE
14

. Their conclusion is that for some 

industries there is a significant inverse relationship between Working Capital and firm Profitability 

and that this relationship is not driven by size.  

                                                 
12

Cash Conversion Cycle: Please refer to section 1.5.3 for clarification and definition 
13

ROA (Return on Assets): In this study it is defined as 
    

            
 

14
ROE (Return on Equity) is another profitability measure which in this study is defined as EBT / Equity 
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A similar conclusion is reached by the study: The Relationship Between Working Capital 

Management And Firm’s Profitability: An Empirical Investigation For An Emerging Asian Country 

(Melita Charitou, Petros Lois and Halim Budi Santoso 2012). The study also examines the relation 

between Working Capital and firm Profitability. They use a multivariate regression analysis on 

cross-sectional data based on information from Indonesian firms. Working Capital is measured as 

the Cash Conversion Cycle and the Net Trade Cycle
15

 and Profitability is measured as ROA
16

The 

regression model is linear and their main conclusions are that lower levels of Working Capital 

increases firm Profitability and that higher risk (measured as the debt- and current ratio) decrease 

firm Profitability. The strength of both papers is that they establish that firm Profitability is 

influenced by Trade Credit and that they together cover different industries and geographies. The 

main weaknesses of the research are that they both investigate a linear relationship which in turn 

implies that the optimal level of Working Capital is 0 or even negative. There is no differentiation 

between the different components of Working Capital which implies that they are all 

interchangeable measures.  

 

The article: How does working capital management affect the Profitability of Spanish 

SME’s?(Sonia Baños-Caballero, Pedro J. García-Teruel and Pedro Martínez-Solano 2011) is a 

study of the relationship between Working Capital and Profitability of small and medium sized 

firms in Spain within various non-financial industries. The study looks into a quadratic relation 

between Working Capital and firm Profitability using cross-sectional data in a multivariate 

regression analysis. Working Capital is measured as the Cash Conversion Cycle in days. The main 

conclusion is that there is a risk effect of having too low Working Capital which decreases 

Profitability and also that a higher level of Working Capital decreases Profitability due to carrying 

costs. This implies that there exists an optimal level of Working Capital and having either more or 

less Working Capital than the optimal level will decrease Profitability. The strength of the study is 

the offset in a quadratic rather than linear relation between Working Capital and Profitability as it 

indicates that other factors apart from the carrying costs of the Working Capital will influence firm 

profitability. The weakness is the same as the studies by Jose, Lancaster and Stevens (1996) and 

Charitou, Lois and Santoso (2012) which is the aggregation of the components of Working Capital 

which implies that they are interchangeable.  

 

The article Trade Credit and company performance during the 2008 financial crisis (Katrien 

Kestens, Philippe Van Cauwenberge and Heidi Vander Bauwhede 2012) addresses both the relation 

between Trade Credit and Profitability as well as some of the drivers for offering and receiving 

Trade Credit. The context is the 2008 financial crisis and how the changes in the macroeconomic 

environment impacted the Trade Credit structures. The article tests hypotheses using a multivariate 

regression analysis. The key findings are that the level of Trade Credit (both Trade Payables and 

Trade Receivables) decreased during the financial crisis reflecting lack of access to funding for 

firms. They also found that firms which have relatively easier access to funding offered more Trade 

                                                 
15

Net Trade Cycle is in this study defined as 
               

         
     

16
ROA (Return on Assets) is in this study defined as 
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Credit than firms with less access to capital which supports the view of Rajan and Petersen (1996) 

and Emery (1984) that Trade Credit can be used to promote sales and can have a cost advantage 

over other funding sources as well as a redistributive effect.  

The strength of the article is the different approach to analyzing Trade Credit and how it is linked to 

the macroeconomic development. The testing of hypotheses under extreme macroeconomic periods 

such as the 2008 financial crisis further supports the conclusions from previous studies. Another 

strength is the differentiation between the components of Trade Credit, ensuring that the empirical 

analysis is performed with values of both Trade Payables and Trade Receivables.  

 

The research done by Jose, Lancaster and Stevens (1996), Charitou, Lois and Santoso (2012), 

Baños-Caballero, García-Teruel and Martínez-Solano (2011) and Kestens, Van Cauwenberge and 

Vander Bauwhede (2012) all contribute to the understanding of how Trade Credit is related to firm 

Profitability. Apart from the research done by Kestens, Van Cauwenberge and Vander Bauwhede 

(2012) the relation between Trade Credit and firm Profitability is measured using aggregated 

figures such as Cash Conversion Cycle and Working Capital. I will use their findings to formulate 

hypotheses in section 2 relating to Trade Credit as viewed by the single firm, but I believe that 

using aggregated figures is a serious short-coming which I will address by analysing the single 

components of Trade Credit individually.  

 

The final articles which I have chosen to include in my critical literature review deals with topic of 

optimization of Trade Credit in Supply Chains. From the articles previously discussed it can be 

concluded that Trade Credit influence firm Profitability and plays an important role to the 

relationship between firms. However the optimal structure of Trade Credit has not been addressed.  

 

Study on Supplier-Led Supply Chain Finance (Yang Wang, Yunlu Ma and Yuhe Zhan 2012) is a 

theoretical study on a simple Supply Chain with a Supplier, a manufacturer and a retailer where the 

Supplier is a large firm and the manufacturer and retailer are smaller firms. The study is based on 

two scenarios for financing. Either the firms use a bank for financing their operations or the large 

Supplier, which has better credit terms then the other firms, obtains the credit which is then 

distributed in the Supply Chain using Trade Credit. The conclusion is that commercial banks would 

prefer a model where only the largest firms have direct funding which is then distributed in the 

Supply Chain, and that this scenario would also be more beneficial to the Supply Chain as a whole. 

This article supports the redistributive effect of Trade Credit and suggests that this is an optimal 

Trade Credit structure for a Supply Chain. 

 

Financing The Chain (Ralf W. Seifert and Daniel Seifert 2011) is an article related to different 

Trade Credit strategies and the topic of Reverse Factoring (equivalent to Supply Chain Finance). 

Their main argument is that a Win-Win Trade Credit strategy is more efficient for both Buyers and 

Suppliers compared to Follow or Squeeze strategies. Win-Win strategies are strategies where the  

Trade Credit structure is coordinated along the Supply Chain for the mutual benefit of the Buyers 

and Suppliers in the Chain. They highlight reverse factoring as a financial tool to optimize the 
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Trade Credit terms between Buyer and Supplier and give a qualitative assessment of the impact and 

key aspects to be considered in the process.   

 

The articles by Wang, Ma and Zhan (2012) and Seifert and Seifert (2011) both address the topic of 

optimal Trade Credit structures as viewed by the entire Supply Chain. I will use their findings to 

support my hypotheses formulated in section 2 relating to Trade Credit as viewed by a Supply 

Chain, but I will aim at making a more direct link with the considerations made by the individual 

firm, ensuring that the two views take outset in the same theories about Trade Credit.  

 

1.3.2 Research philosophy 

The research philosophy of my thesis addresses the philosophical stance on how I believe 

knowledge is developed. My philosophical stance is that of a positivist which implies that I believe 

I am working “...with an observable social reality and that the end product of such research can be 

law-like generalizations….”
17

 

In other words, I believe that there is an objective reality which with the right research methods can 

be described and generalised.  

The typical criticism of positivism is that the world and the social relations being an integral part of 

a business environment is“…far too complex to lend itself to theorising by definite laws…”
18

 

I will agree that business environments and managerial decisions are extremely complex matters, 

but if the purpose is to describe how and not why certain decisions influence firms in easily 

quantifiable measures such as Profitability or the amount of Trade Credit on the balance sheet, then 

a positivistic research philosophy can be greatly appropriate.  

I also consider the relation between Profitability and Trade Credit structures to be relatively simple 

as both measures can be quantified using financial information.  

These arguments are the main reasons why I have adopted a positivistic research philosophy for the 

purpose of writing this thesis.  

 

1.3.3 Research approach 

The research approach is my approach of developing knowledge in my thesis and I have chosen a 

deductive approach. A deductive approach is often used when the research philosophy is 

positivistic.  

A deductive approach to developing knowledge implies that I “…develop a theory and hypothesis 

(or hypotheses) and design a research strategy to test the hypothesis…”
19

 

The overall aim of the deductive approach is to “…explain casual relationships between 

variables…”
20

which relates to my aim of studying the relation between Trade Credit and 

Profitability.  

                                                 
17

Doing Research in Business and Management: p. 32 
18

Research Methods for Business Students: p. 84 
19

Research Methods for Business Students: p. 85 
20

Research Methods for Business Students: p- 86 
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Other relevant characteristics of the deductive approach are control of variables, structured 

methodology to facilitate replication, quantifiable measures and generalization (Mark. S., Philip L. 

and Adrian T. 2003). 

These characteristics are all covered in section 2 to 5 to ensure that the thesis will truly add to the 

body of knowledge within this area of research.  

In section 2 I will use existing theory and literature to form my working hypotheses to answer my 

research question.  

In section 3 I will define the structure methodology and the quantifiable measures by expressing the 

hypotheses from section 2 into testable mathematical relationships.  

The hypotheses are then tested in section 4 and 5 with the aim of making general inference to add to 

the body of knowledge.  

 

1.3.4 Research strategy, time horizon and data collection methods 

My considerations towards the research strategy must be made with the research question in mind.  

As my research questions addresses the relation between Trade Credit and firm Profitability as well 

as how possible changes in Trade Credit structures might affect firm- and Supply Chain 

Profitability, the best research approach would be a cross-sectional research where a multitude of 

data relating to a specific point in time is researched.  

Cross-sectional research “...examines how something is done at the time of the research study and 

will generally seek to identify and understand differences between various members of the study 

population.”
21

 

This is opposed to longitudinal research where the focus is on development and trends over time.  

 

My research question covers both the relation between Trade Credit and firm Profitability as well as 

Trade Credit and Supply Chain Profitability.  

For the single firm I have chosen to collect quantitative data in the form of financial figures from a 

large sample. This is done in section 4 where data is collected from the financial database Orbis. 

The data is used in a multivariate regression analysis where I aim at answering the hypotheses 

related to the individual firm.  

For the Supply Chain I have chosen to focus on two sample Supply Chains from the bunker oil 

wholesale industry. This industry is characterized by homogeneous products and almost the entire 

asset base of the Suppliers is Trade Credit (Trade Receivables). The data is financial figures from 

company annual reports and I model the data to test how changes in the Trade Credit structures will 

influence the Profitability of the Supply Chains.  

 

 

 

                                                 
21

Doing Research in Business and Management: p. 47 
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1.4 Delimitation 

In the following section I will comment on the topics that are often associated with the research area 

of Trade Credit, but which I have chosen not to include in my thesis. This will include both topics 

which I consider to be less relevant and topics I will have to omit due to the limited nature of the 

thesis.  

 

1.4.1 Game theory 

Deciding on the level of Trade Credit in a Supply Chain can be described using game theory. 

Buyers and Suppliers will have to bargain about payment terms and the outcome for the Buyer and 

Supplier as well as the Supply Chain can be formalised as a theoretic game. This could make 

inference regarding the factors influencing Trade Credit structures and why certain Trade Credit 

structures exist. However, my thesis does not aim at covering how the structures of Trade Credit are 

formed, but rather the financial implications of the given structure and how changes in the structure 

will impact Profitability. Therefore I will not use game theory to describe the topic of Trade Credit.  

 

1.4.2 Collection methods and insurance structures 

There are several ways that collection methods can be structured to ensure that payments from 

Buyers materialise as quickly as possible. This includes billing systems, procedures for late 

payment etc.  

Similarly a large variety of precautions can be made to ensure that payments are actually received if 

the Supplier suspects that the Buyer might not honour the payment obligation. This could be in the 

form of collaterals, pre-payments, selling the receivables to a third-party etc.  

However my thesis will not deal with collection methods and insurance structures as it does not aim 

at describing optimal operational decisions but rather the optimal strategic decisions regarding 

Trade Credit.  

 

1.4.3 Agent-principal theory and incentive structures 

Agent-principal relationships between procurement divisions and shareholders of a firm could 

create incentive structures which are not necessarily optimal for the firm.  

Given that the objective for a firm is to create shareholder value, wrong ways of measuring 

performance within the company could be value destructive.  

If for example a procurement division is measured on their ability to reduce overall Trade Credit, 

then they could achieve this objective by offering discounts to Buyers or, in the opposite direction 

in the Supply Chain, ask for longer credit terms by paying a higher price.  

The same problem could arise in management teams if they are measured on key figures such as 

ROIC or ROCE which would be greatly improved by reducing Working Capital, even though 

reducing Working Capital might not be the most optimal decision for the firm.  

Both cases are examples of incentive structures implemented to fight agent-principal problems, but 

which might have a negative effect on firm Profitability.  
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I will briefly mention agent-principal problems in section 5, but I will not make a complete analysos 

of the topic and how it related to Trade Credit.  

 

1.4.4 Industries 

I have limited my research to only cover wholesale industries. This choice has been made to limit 

the number of explanatory variables by focussing on an industry where Trade Credit is a significant 

part of assets and liabilities. Examples of industries with many more explanatory variables are 

heavily regulated industries as it is clear that it is a completely different set of parameters which 

influence the Profitability of firms operating in these industries.  

This could be utility industries, financial industries, healthcare and similar industries. Industries 

with government owned firms are in addition not very interesting to look into, as they are not 

directly measured by creating shareholder value.  

 

1.4.5 Inventory management 

Even though inventory is an integral part of a firm’s Working Capital, I will not discuss it in my 

thesis. The reason is that I will focus on the Trade Credit and how the structures of Trade Credit 

affects firm Profitability.  

I believe that an effective inventory management can increase firm Profitability, but improving 

inventory management is to a much greater extend a question of management skills and internal 

systems for each firm. 

 

1.5 Key concepts 

In the following section I will describe and define some of the most used terms and expressions 

throughout the thesis. When a key concept is first introduced in the thesis it would be in italic 

followed by a reference to the definition and meaning used throughout the thesis. To avoid 

confusion, as many economic concepts can be derived and calculated in numerous ways; key 

concepts defined in the following section will be written with the first letter in capital when used 

throughout the thesis. 

 

1.5.1 Key terms 

Key terms are concepts of non-financial nature and simply reflect common terms I will use 

throughout my thesis for the purpose of consistency.  

 

Buyer 

A Buyer lies downstream of a Supplier in the Supply Chain. In my thesis I will often look at simple 

Supply Chains consisting of two or three firms. A Supply Chain with two firms will thus consist of 

a Buyer and a Supplier. A Supply Chain of three firms would thus consist of two Suppliers and two 

Buyers as the firm in the middle of the Supply Chain would both be a Buyer and a Supplier.  
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Supplier 

Basically a Supplier is a firm which provides the input material for another firm which then adds 

value to it. In relation to my thesis I will categorise all purchases from external firms to be 

purchases from Suppliers. External firms should however also include Suppliers which are 

subsidiaries or mother companies. Just as long as the input material or service can be considered to 

be bought at fair market prices and terms.  The importance of the term Supplier is that a Supplier is 

upstream in the Supply Chain and thus lies before the Buyer. 

 

Supply Chain 

The term Supply Chain will in my thesis refer to a series of Buyers and Suppliers which are linked 

by the purchase and sale of goods. A supply Chain can be viewed in sections or in its full length. I 

will in section 5 look at simple Supply Chains with only 2 firms consisting of a bunker oil Supplier 

and a bunker oil Buyer. If this Supply Chain were to be extended, upstream firms in the Supply 

Chain could include oil producing firms, oil refineries, storage firms and physical supply firms. 

Downstream firms in the Supply Chain could include wholesale distributors, retail distributors and 

private consumers.  

 

Fig. 1.5.1 Sample Supply Chain 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Own creation 

 

1.5.2 Financial measures 

Financial measures are financial terms which are quantifiable using monetary terms or percentage 

ratios.   

 

Profitability 

Throughout my thesis I will work with the concept of Profitability. However Profitability can be 

perceived and calculated in numerous ways such as EBITDA margin, EBIT margin, ROIC, ROA, 

II: Trade 

Payables 

I: Trade Receivables for firm B- Trade 

Credit given to firm C by firm B. 

 

II: Trade Payables for firm B - Trade 

Credit received by firm B from firm A 

 

III: Net Trade Credit for firm B – The 

difference between Trade Credit given 

to firm C and Trade Credit received by 

firm A  

I: Trade Receivables 

III: Net Trade Credit 

Firm A 

Supplier 

Firm B 

Buyer and Supplier 

Firm C 

Buyer 
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ROE, and ROCE etc. The major problem with margins such as EBITDA, EBIT and EBT is that 

they do not reflect the nature of the underlying asset base which generates the revenue.  

If the asset base is not taken into consideration, measures including depreciations and amortizations 

such as EBIT and EBT will differ depending on the rates of depreciation, the valuation methods of 

the assets etc. Measures as EBITDA or Gross Margin which does not include depreciations will on 

the other hand not take into account the cost of the asset base, interest costs or tax costs. Problems 

with using ROA, ROE and other ratios which combine the income statement and balance is that 

they can be manipulated in various ways. This includes changing the reporting period to take 

advantage of seasonal fluctuations, to make sale-and-lease-back agreement, selling receivables or 

payables to reduce the asset base.   

Even though most profitability measures have flaws and should be used with precaution, I have 

chosen to use ROIC as a quantitative measure of profitability in my thesis as I believe this measure 

does reflect the majority of operations of a firm. 

ROIC is measured as: 

 

                    
                        

                
   [1.5.1] 

 

Where                                                 [1.5.2] 

 

Trade Receivables 

Trade Receivables are the receivables from Buyers. Trade Receivables differ from other receivables 

in the sense that it is Trade Credit granted to Buyers. Other kinds of receivables could be 

receivables from associated companies, tax receivables or similar short-term assets.  

 

Trade Payables 

Trade Payables are the payables a firm has to its Suppliers. Trade Payables are not to be confused 

with Accounts Payables which includes all short term payables including Tax Payable, Payables to 

Associates etc.  Trade Payables are used in order to have a balance sheet item representing the total 

outstanding debt to Suppliers i.e. the total credit granted from the Suppliers.  

 

Trade Credit 

Trade Credit is simply a term for credit provided or received when trading with Suppliers and 

Buyers. The aggregated value of Trade Payables and Trade Receivables is referred to as Net Trade 

Credit. In other words it is the total outstanding credit in relation to purchase and sales of goods. A 

positive value of Trade Credit would indicate that more Trade Credit is offered to Buyers than 

Trade Credit granted from Suppliers and vice versa. Trade Credit is a component of Working 

Capital which is the total capital used for the recurring part of operations.  

 

Working Capital 

Working Capital is the capital used for recurring operations. In my thesis I will define Working 

Capital as: 
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                                                           [1.5.3] 

 

1.5.3 Key figures 

Key figures are measures using other than monetary terms or percentage.  

 

DTRO 

The average credit terms granted to Buyers (measured in days), DTRO (Days Trade Receivables 

Outstanding) over a year (approximated to 365 days) are calculated as: 

 

      
                 

       
        [1.5.4] 

 

DTPO 

The average credit terms received from a Supplier (measured in days), or DTPO (Days Trade 

Payables Outstanding) over a year (approximated to 365 days) are calculated as:  

 

      
              

    
        [1.5.5] 

     

Where TP is Trade Payables and CoGS is Cost of Goods Sold.  

CoGS represent the total value of purchases from the Suppliers and thus, do not include any internal 

costs such as wages, depreciations or amortizations.  

 

DNTC 

DNTC (Days Net Trade Credit) is simply the difference between DTRO and DTPO and is thus an 

expression for the total days for which Trade Credit is held in the firm. Positive DNTC means that 

the company offers longer payment terms to their Buyers than they receive from their Suppliers. 

The opposite would be the case for a firm with negative DNTC. 

 

                   [1.5.6] 

 

Cash Conversion Cycle 

Cash Conversion Cycle, abbreviated CCC is the cycle measured in days from when purchased 

goods are paid (cash outlay) and until payments for sold goods are received (cash received). This 

measure, as opposed to the DNTC does also include the days the goods are held in inventory. It is 

measured as: 

 

                                          [1.5.7] 

 

Where                           
       

    
      [1.5.8] 
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2 Trade Credit drivers and cost factors 
In this section I will analyse the existing literature and research done within the research field of 

Trade Credit in order to answer my first sub-question:  Why do firms offer Trade Credit and which 

cost factors are related to Trade Credit? 

The answer to the first sub-question will be the background for the development of a set of 

hypotheses which I will further add to in section 3 and test in section 4 and 5. 

 

2.1 Why do firms offer Trade Credit? 

The reason why firms offer Trade Credit has been extensively researched and the findings can 

generally be classified as either supply-side theories or demand-side theories.  

The most common supply-side theories as to why firms supply Trade Credit are superior 

evaluations of credit risk, sales promotion, price discrimination and competitive pressure.  

The most common demand-side theories as to why firms demand Trade Credit are transaction 

pooling and lack of other external funding sources. The theories are described in the following 

section.  

 

2.1.1 Better at evaluating credit risk than banks 

Suppliers would generally be better at evaluating the credit risk associated with offering credit to 

their Buyer than financial institutions. Since they are better at evaluating the risk, they may also be 

more inclined to provide funding for their Buyers than financial institutions or other sources of 

external funding. 

 

The primary reasons as to why Suppliers might be better at evaluating the associated risk 

concerning Trade Credit offered to Buyers, is their easier access to information, possible strong 

bargaining power towards the Buyer and the possibility of liquidating goods (Rajan R. G. and 

Petersen M. A. 1996). 

 

A Supplier might often have a tighter relationship to their Buyers than financial institutions for a 

variety of reasons. They would visit their Buyers more frequently, have access to detailed order 

information, have a better understanding of the state of business and so forth.  

A Supplier would also have a more immediate view on the prospects of their Buyers. A decline in 

goods ordered or any delay in payment of invoices could indicate financial or operational 

difficulties for the Buyer and a Supplier would be able to put sales on hold immediately.  

A financial institution might be able to gain access to the same information, but they should invest 

time and money in obtaining the information whereas a Supplier would have the information from 

their daily business contact (Rajan R. G. and Petersen M. A. 1996). 

 

In addition to superior access to information, a Supplier could potentially have a strong bargaining 

power towards its Buyers if the Supplier is one in a few companies supplying a specific resource. 
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Being a key Supplier of a resource would enable the Supplier to impose a threat of cutting the 

supply if the Buyer does not pay invoices on due date or in any other way breaks trade terms.  

If at the same time the Buyer only accounts for a small share of the total sales of the Supplier, the 

threat from a Supplier would be even more credible, as cutting of supply could be harmful to a 

Supplier if the Buyer is a major source of revenue.  

A financial institution would have a hard time imposing the same threat of cutting future finance as 

there are often other alternative funding sources. In addition already committed finance cannot be 

terminated before the tenor, as long as the company make no breaches of covenants (Rajan R. G. 

and Petersen M. A. 1996). 

 

Furthermore, in the case of default of the Buyer, the Supplier can in some cases claim the supplied 

goods and the more durable the goods are; the better they serve as collateral for Trade Credit. 

Financial institutions also have the ability of backing loans and other credit with collateral but this 

would typically be in assets easily liquidated such as cars and real-estate (Rajan R. G. and Petersen 

M. A. 1996). 

 

2.1.2 Product quality 

Offering Trade Credit can be argued to signal product quality or company reputation (M. Deloof 

and M. Jegers, 1996). This implies that large companies with a good reputation or a known product 

quality would be less inclined to offer Trade Credit as they won’t benefit from signalling this value 

to Buyers.  

In reverse, smaller firms or firms in a growth stage have often less reputation, so they might be 

more inclined to offer Trade Credit in order to promote sales. 

This could be seen as a direct opposition to the redistributive effect where firms with easier access 

to capital often offers more Trade Credit (section 2.2.3), but this is not necessarily the case.  

A firm with better access to capital does not necessarily have a good reputation, and would thus in 

addition to the redistributive effect, use Trade Credit as a tool to promote sales and increase 

reputation.  

 

2.1.3 Price discrimination through Trade Credit 

In the case were Suppliers do not have an information advantage compared to financial institutions, 

Trade Credit is also often offered to Buyers.  

Payment terms are often not differentiated according to their Buyer’s credit quality and thus Trade 

Credit lower the effective price for Buyers with low credit quality. This could increase their demand 

for goods from the Suppliers as they are typically more price elastic due to their liquidity 

constraints. In other words, it would be possible to use Trade Credit to price discriminate towards 

the more risky Buyers.  

 

Another aspect of providing Trade Credit to risky Buyers is to ensure their long term survival. This 

is especially important if the Buyer accounts for a large share of the Supplier’s sale, as the Supplier 
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would be more inclined to provide Trade Credit in order to protect their own implicit equity stake in 

their Buyers (Rajan R. G. and Petersen M. A. 1996). 

 

2.1.4 Competitive pressure 

The last major supply-side theory as to why Suppliers offer Trade Credit to their Buyers is 

competitive pressure.  

If the good produced by the Supplier is a homogeneous good, a competitive parameter could be the 

offering of Trade Credit to Buyers.  

If other Suppliers of the same good are offering Trade Credit to their Buyers, other Suppliers could 

be forced to offer Trade Credit as well in order to keep market shares.  

 

2.1.5 Lack of external funding 

The first demand-side theory is that capital constrained firms would have difficulties obtaining 

funding from financial institutions and other external funding sources and they would therefore be 

more inclined to try to get funding from their Suppliers in terms of Trade Credit. If they account for 

a large portion of their Suppliers sales they would also have a more significant bargaining power 

which could be used for negotiating more favourable payment terms.  

This has become even more relevant during the financial crisis where the access to funding sources 

have been limited.  

 

2.1.6 Transaction pooling 

The second demand-side theory as to why Buyers want to receive Trade Credit from Suppliers is 

the reduction in costs as portions of invoices could be bundled and paid less frequently which could 

reduce administration costs for the Buyer (Rajan R. G. and Petersen M. A. 1996). 

 

2.2 Cost factors of Trade Credit 

There have been several studies on the relation between working capital and Profitability and the 

general finding has been that “...more aggressive liquidity management [...] is associated with 

higher Profitability.”
22

 

However, factors which influence firm Profitability rely on a number of often opposing effects 

which are described in further detail in the following section.  

In general I will distinguish between two costs relating to Trade Credit. The first cost is carrying 

costs which are “...costs that rise with increases in the level of investments in... [Trade Credit].”
23

 

Thus an increase in Trade Receivables (higher Trade Credit) would mean more carrying costs while 

an increase in Trade Payables (less Trade Credit) would mean less carrying costs.  

The other cost is called shortage costs which are “...costs that fall with increases in the level of 

investment in... [Trade Credit].”
24

 

                                                 
22
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Thus an increase in Trade Receivables would mean lower shortage costs (a benefit) and in reverse, 

an increase in Trade Payables would mean higher shortage costs.  

 

2.2.1 Cost factors of Trade Receivables 

Offering Trade Credit to Buyers is associated with a financial cost, also called carrying costs. The 

carrying costs of Trade Receivables are the interest paid by the Supplier on the offered credit. The 

credit could either be from other external funding sources such as an overdraft facility used to 

finance firm Working Capital or excess liquidity from operations which the firm is not able to 

invest in more profitable projects. In either case, the Supplier will have to pay interest or 

opportunity cost when the credit is offered to Buyers.  

In addition, offering a large amount of Trade Credit to Buyers would expose a Supplier with 

additional credit risk which could be expected to have a negative impact on firm Profitability.  

If a firm provides a large amount of Trade Credit to Buyers and thus is exposed to a significant 

credit risk, this could be mitigated using debtor insurance. However insurance likewise impose the 

firm with additional costs, and hence reducing Trade Receivables, could reduce the possible debtor 

insurance cost and increase firm Profitability.  

Taken together, it could be expected that Trade Credit offered to Buyers are associated with 

additional costs for the firm which leads to the first hypothesis: 

 

Hypothesis 1: There is a negative relation between Trade Receivables and firm Profitability due to 

carrying costs. 

 

An opposite positive effect of the hypothesised negative relation between Trade Receivables and 

firm Profitability is that an increase in offered Trade Credit could increase sales by signalling 

product quality or by price discriminating Buyers as argued in section 2.1.2 

Another aspect is that in economic downturns, overall demand in the economy can be expected to 

decrease which imply that firms with a significant inventory of finished goods will accumulate the 

need for storage facilities and thus increase the associated costs.  

Offering Trade Credit to Buyers could increase sales and thereby decrease inventory costs. 

Therefore an increase in Trade Receivables could mitigate loss of sales and Profitability during 

recessions (Kestens K, Cauwenberge P. and Bauwhede H. 2012). 

Other factors such as competitive pressure could have a positive effect on firm Profitability if Trade 

Receivables are offered from very low levels. The effect can be assumed diminishing as doubling 

Trade Credit terms in days would most likely not double the reputation or competitive advantage 

over other firms.  

In summary, positive effects from increasing Trade Receivables from low levels can be called 

positive shortage costs (benefits). This leads to the second hypothesis: 

 

Hypothesis 2: There is a diminishing positive relation between Trade Receivables and firm 

Profitability due to shortage costs. 
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2.2.2 Cost factors of Trade Payables 

A high level of Trade Payables indicates that firms are able to get their operations partly financed 

by their Suppliers and therefore the need for external financing would be reduced. If the firm’s 

Working Capital is short-term financed by external funding, an increase in Trade Payables could 

have a positive effect on firm Profitability in terms of saved interest expenses, also called carrying 

costs.  

This leads to the third hypothesis: 

 

Hypothesis 3: There is a positive relation between Trade Payables and firm Profitability due to 

carrying costs. 

 

However in economic downturns a high level of Trade Payables could also indicate that the 

companies are facing “...financial difficulties [...] and that these companies have a higher 

proportion of Trade Payables because they experience difficulties to pay back their suppliers.”
25

 

 

If the company is in financial distress, they might also not pay their Trade Payables on due date, 

which could result in relatively large Trade Payables. This would however also be associated with 

costs of late payment and other negatives associated with delayed payment such as supply cut-off.  

 

In the same line of argument; relying heavily on Trade Payables to fund daily operations could be a 

risk factor for firms if for some reason their Suppliers are unable or unwilling to continue providing 

Trade Credit. This could in periods with general funding shortage result in inability to re-finance 

their short term debt or re-finance at a high cost, which would have a negative impact on firm 

Profitability (Kesten K., Cauwenberge P. V. and Bauwhede H. V. 2012).  

 

Having too many Trade Payables is comparable to having too few Trade Receivables so I will also 

denote this effect a shortage costs (essentially a surplus cost) to make comparison between Trade 

Receivables and Trade Payables easier.  

This in summary lead to the fourth hypothesis:  

 

Hypothesis 4: There is an increasing negative relation between Trade Payables and firm 

Profitability due to shortage costs. 

 

2.2.3 Difference in cost factors and collaborative finance 

As discussed, Buyers and Suppliers will typically have a tighter relationship than a firm and a 

financial institution. This implies that the cost of providing Trade Credit will most often differ from 

the cost of obtaining external funding.  

Following hypothesis 1 - 4 which addresses the total costs of Trade Credit for the individual firm, it 

is also evident that each firm will face different total as well as marginal costs of Trade Credit 
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depending on their carrying costs and shortage costs of Trade Receivables and Trade Payables 

respectively.  

The total costs of Trade Credit in a Supply Chain will be the summed total costs of Trade Credit for 

each firm in a Supply Chain. Thus, the total costs of Trade Credit in a Supply Chain will depend on 

the portion of the Trade Credit which is funded by each firm and the costs of Trade Credit the 

individual firm is facing.  

Thinking of a simple Supply Chain with one Buyer and one Supplier then if the Supplier has lower 

marginal costs of Trade Credit, extending payment terms, thus increasing Trade Credit, will be an 

overall benefit for the Supply Chain as a whole. If the surplus from the reduced cost of Trade Credit 

is divided between the Buyer and Supplier, it would be for the mutual benefit of the Buyer and 

Supplier.  

The same would be true if the Buyer has lower marginal costs of Trade Credit compared to the 

Supplier. Reducing the amount of Trade Payables offered by the Supplier could reduce the overall 

costs of Trade Credit for the Supply Chain as a whole.  

This leads to the fifth and last hypothesis:  

 

Hypothesis 5: When the cost of Trade Credit differs between a Buyer and a Supplier, the Trade 

Credit structure can be altered to improve overall Supply Chain Profitability.  

 

A holistic approach to Supply Chain Trade Credit is also called collaborative finance where the 

overall Trade Credit in a Supply Chain is coordinated and funded at the lowest possible cost by the 

firm(s) with the cheapest access to capital. The funding cost is then distributed via the Supply Chain 

in exchange for lower or higher product costs respectively.  

 

2.3 Other factors of Trade Credit 

In the following section I will comment on some of the other important factors which influence the 

level of Trade Credit, but of which I will not focus on in the analyses in section 4 and 5 

respectively.  

 

2.3.1 Redistributive effect of Trade Credit 

Larger firms are often more creditworthy than smaller firms and would thus be able to raise more 

capital. This is also covered by the theory of the redistributive effect (Gary W. Emery 1984), where 

the firms with better access to capital is believed to redistribute some of their capital to the rest of 

the Supply Chain via Trade Credit. This would often mean that larger firms would offer more Trade 

Credit downstream than smaller firms, meaning they would have more Trade Receivables (M. 

Petersen and R. Rajan 1996). 

The same is argued to be the case upstream since larger firms have better access to funding, thus 

being less dependent on Trade Credit from Suppliers in the form of Trade Payables (Kesten K., 

Cauwenberge P. V. and Bauwhede H. V. 2012). 
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2.3.2 Firm growth rates and the level of Trade Credit 

As argued in section 2.1.1, firms with known product quality and a good firm reputation could be 

expected to offer less Trade Credit to Buyers as they would not benefit from promoting sales using 

Trade Credit. In opposition, firms which could be smaller, newer or in a general growth stage could 

benefit more from using Trade Credit to promote sales.  

This implies that firms with high growth rates would generally offer more Trade Credit than firms 

in a mature state.  

The same argument could also be applied to firms with excess capital. They would have an easier 

time undertaking new profitable investments, making acquisitions or just offer Trade Credit to 

promote sales, and could therefore be expected to have higher growth rates.  

 

2.3.3 Access to capital 

The redistributive effect theory argues that firms, which are less capital constrained or has better 

access to capital than their Buyers, will pass on some of their excess liquidity in the form of 

extended Trade Credit to their Buyers. The opposite would be true for firms with a capital 

constraint. They would rely more heavily on Supplier finance and would thus often receive more 

Trade Credit (K. Kesten, P. V. Cauwenberge and H. V. Bauwhede).  

 

Since limited access to capital is expected to have a negative impact on the amount of Trade Credit 

companies are willing and able to offer, the total Trade Credit offered will often be lower during 

economic downturns compared to economic upturns. This has been seen during the most recent 

financial crisis where liquidity shortage has “...caused companies to scale down their offered Trade 

Credit...”
26

 

 

2.3.4 Size and Profitability 

If firms experience positive economies of scale, a positive relationship between firm size and 

Profitability can be expected (Kesten K., Cauwenberge P. V. and Bauwhede H. V. 2012). 

In summary this indicates that larger firm will have a higher Profitability.  

 

2.3.5 Leverage and Profitability 

If the firm has a high level of leverage, this could have a negative impact on Profitability if the high 

leverage would impose liquidity constraints preventing the firm from undertaking profitable 

investments (Kesten K., Cauwenberge P. V. and Bauwhede H. V. 2012). 

In addition, firms with a high leverage are often associated with higher risk and will therefore face 

higher costs of capital which will have a negative impact in firm Profitability.  
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2.3.6 The economic cycle and Trade Credit 

The economic cycle is expected to have a positive impact (reduction) on Trade Credit.  

Research shows that: “...countries with the highest increase in GDP have also seen the greatest 

increase in their Working Capital [Trade Credit]. This could indicate that in a growth market, 

banks are more willing to finance these higher levels of Working Capital.”
27

 

 

2.4 Sub conclusion 

This section aims at answering the first sub-question: Why do firms offer Trade Credit and which 

cost factors are related to Trade Credit? 

The starting point for answering the sub-question has been the existing literature within the field of 

research of Trade Credit to examine why firms offer Trade Credit. 

The main conclusions are that there are both supply-side and demand-side factors which are drivers 

for firms to offer Trade Credit.  

The primary supply-side drivers are that suppliers can often provide funding in the form of Trade 

Receivables at a lower cost than financial institutions due to their superior evaluation of credit risk 

when offering Trade Credit to Buyers.  

Trade Receivables can also be offered to Buyers to promote sales or to signal high product quality 

or to improve company reputation.  

Finally, competitive pressure can also be a driver for offering Trade Credit, especially in industries 

where it is hard to differentiate on other parameters if goods or services are homogeneous.  

 

The main demand-side driver is lack of other funding sources which has become even more 

relevant during the financial crisis. When Buyers have a hard time obtaining funding from other 

sources, asking for Trade Credit from Suppliers is an important driver for Trade Credit, especially if 

the Buyer has a strong bargaining power towards the Supplier.  

Another demand-side driver for Trade Credit is that Buyers can save administration costs on 

bundling invoices if they receive Trade Credit.  

 

The conclusion relating to the costs factors of Trade Credit are that the theoretical costs of both 

Trade Receivables and Trade Payables can be described using the concept of carrying costs and 

shortage costs.  

Offering Trade Credit to Buyers in the form of Trade Receivables is will have carrying costs in the 

sense of financial costs or opportunity costs. However, if little or no Trade Credit is offered to 

Buyers, there will be shortage costs which imply that increasing Trade Credit to Buyer would have 

a positive impact as this could increase sales, give a competitive advantage or signal product 

quality. However, the positive impact from offering Trade Credit is diminishing is the sense that the 

positive effect is primarily relevant if the current level of Trade Credit offered is very low and that 

an increase in Trade Credit from a current high level will have little or no further positive impact.   
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Similarly, receiving Trade Credit from Suppliers can also be described using the concepts of 

carrying costs and shortage costs. When a firm receives Trade Credit from its Suppliers, there are 

positive carrying costs in the sense that financial costs on other short-term funding sources can be 

reduced or the Trade Credit can be invested in other projects.  

However, if a firm rely too heavily on Trade Credit from Suppliers as a funding source, there will 

also be shortage costs in the sense that there is a major risk of Suppliers cutting Trade Credit is 

under pressure which could be costly to the Buyer.  

 

Finally, I have addressed the theoretical cost factors in the perspective of an entire Supply Chain. 

The conclusion is that if firms in the Supply Chain have different carrying costs, the overall costs of 

Trade Credit in the Supply Chain can be reduced if the Trade Credit is primarily financed by the 

firm with the lowest overall cost of Trade Credit.  

Thus, if the Supplier has lower marginal cost of Trade Credit, then the overall level of Trade Credit 

should be increased.  

In reverse, if the Buyer has lower marginal cost of Trade Credit, then the overall level of Trade 

Credit should be decreased.  

 

These conclusions are the basis for the formulation of 5 verbal hypotheses summarized in Table 

2.4.1. In section 3 I will add a mathematical dimension to the hypotheses to further clarify the 

relation between Trade Credit and Profitability which I will analyse in section 4 and 5.   

 

Fig. 2.4.1 Summary of hypotheses 

1 There is a negative relation between Trade Receivables and firm Profitability due to carrying costs. 

2 
There is a diminishing positive relation between Trade Receivables and firm Profitability due to 
shortage costs. 

3 There is a positive relation between Trade Payables and firm Profitability due to carrying costs.  

4 
There is an increasing negative relation between Trade Payables and firm Profitability due to shortage 
costs. 

5 
When the cost of Trade Credit differs between a Buyer and a Supplier, the Trade Credit structure can 
be altered to improve overall Supply Chain Profitability. 

Source: Own creation 
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3 Mathematical relation between Trade Credit and Profitability 
In this section I will mathematically express the hypotheses formulated in section 3 in order to be 

able to test specific mathematical relations in the empirical analysis in section 4 and 5.  

Furthermore I will develop models which describe the optimal level of Trade Credit for both the 

individual firm as well as the entire Supply Chain. 

  

3.1 Assumptions used in mathematical models 

In the following section I will comment on some of the assumptions I have used when developing 

the mathematical models which describe the hypothetical relations between Trade Credit and 

Profitability as described in section 3.  

 

“One of the key tenets of positivism is that it takes a reductionist approach to exploring the 

relationships among variables being studied. [...] This reductionist approach should by its very 

nature lead to simplifications of the real world environment in which the variables naturally or 

usually exist. This simplification means that in the result of positivist research some of the 

complicating factors, and possible most interesting factors, have been stripped out.”
28

 

 

This will in practice mean that I will not attempt to develop mathematical models which encompass 

every fine detail regarding firm Profitability, but rather make some relatively simple models with 

intuitively economic implications which I can test empirically. 

 

3.1.1 Effectiveness of capital markets 

As argued in section 3, firms might be more willing to offer Trade Credit to Buyers, than banks or 

other financial institutions might be to lend money to the same firm.  

This is primarily due to information asymmetry which means that financial institutions will assess 

the business risk different than the Suppliers. This implies that I do not assume that capital markets 

are transparent or perfectly efficient.  

 

3.1.2 The financial cost and benefit of Trade Credit 

Receiving Trade Credit can be viewed as a funding source just as any other funding source such as 

bank debt or equity, and offering Trade Credit to Buyers will just be a reduction of funding sources 

(funding use). Therefore as argued in section 3, offering Trade Credit to a Buyer will increase the 

financial costs of the Supplier. In reverse, receiving Trade Credit from a Supplier will decrease the 

financial costs of the Buyer. The question is which rate of financial costs is to be used? 

Since “...firms will normally raise capital in a variety of forms and [...] these different forms of 

capital may have different costs associated with them.”
29

 , the best way to examine the financial 

cost associated with Trade Credit is to look at the funding profile of a company.  
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Below I have illustrated a possible balance sheet composition showing different assets and 

liabilities.  

 

“Most firms attempt to match the 

maturities of assets and liabilities. 

They finance inventories [and Trade 

Receivables] with short-term bank 

loans and fixed assets with long-term 

financing.”
30

 

The main reason for this matching of 

maturities is to enable variance in 

short-term financing to match the 

seasonal changes in Working Capital 

to avoid unnecessary financial costs 

due to overcapitalization.   

Since Working Capital consists of 

inventory and Trade Receivables, 

these current assets are thus ideally 

financed using Trade Payables and short-term debt.  

Short-term debt would often be an overdraft facility where drawings on the credit line can be varied 

across the year to match the need for capital to finance the Working Capital.  

Below I have illustrated how the seasonal variations in Working Capital could look: 

 

If a firm has adopted a flexible 

financial policy with enough 

committed short-term finance to cover 

the seasonal variations in Working 

Capital, they would have an overdraft 

facility with a limit corresponding to 

the maximum anticipated Working 

Capital requirement during the year. 

This is illustrated by the green line.  

Whenever the firm would draw on 

their overdraft facility, they would pay 

interest on the drawn amount, which 

would correspond to the level of 

Working Capital, illustrated by the 

blue area.  
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Fig. 3.1.1 Balance sheet composition 

 
Source: Own creation with illustrative data 

Fig. 3.1.2 Illustration of Working Capital seasonality 

 
Source: Own creation with illustrative data 
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The financial costs each month for the overdraft facility would be a commitment fee on the 

undrawn part and a utilization fee on the drawn amount. The utilization is equal to the drawn 

amount on the overdraft facility and the total cost of the overdraft facility is thus calculated as: 

 

coverdraft  .m. utili ation   utili ation fee   -utili ation   commitment fee  [3.1.1] 

 

For simplicity in further calculations, I will calculate any cost of short-term financing using an 

average of the Working Capital across the year. Also taking into account that short term-financing 

could be structured differently than the above example, the cost of short-term finance is given as: 

 

               [3.1.2] 

 

I will furthermore assume that credit costs are constant.  

Often credit cost is assumed to be variable which means that the marginal credit cost will increase 

for every unit of short-term debt. However I find the assumption of constant credit cost fair as a 

typical short-term debt facility in reality will have a fixed cost as agreed on beforehand between the 

financial institution and the firm.  

 

In summary, in order to take into account the possible seasonal variations in Working Capital, the 

best way to finance the Working Capital is to use flexible short-term finance. I will therefore use the 

cost of short term finance as given by equation [3.1.2] as a proxy for the financial costs associated 

with Working Capital. As Trade Credit is a component of Working Capital, the financial cost of 

Trade Credit can therefore be calculated as: 

 

                      [3.1.3] 

 

3.1.3 Pre-payments 

In previous sections I have not commented on the possible values of Trade Receivables and Trade 

Payables.  

Often pre-payments to Suppliers would be regarded as negative Trade Receivables and pre-

payments from Buyers would be regarded as negative Trade Payables.  

However the functions I define in the following sections will not return meaningful values if either 

Trade Payables or Trade Receivables can take a negative value which would be the case when large 

pre-payments either way in the Supply Chain are involved.  

 

I will therefore treat pre-payments differently, namely treat pre-payments to Suppliers as Trade 

Receivables and pre-payments from Buyers as Trade Payables.  

This is equivalent to saying that receiving pre-payments from Buyers is a funding source of short-

term finance just as Trade Payables. This also fits very well in the sense that a firm will not take on 

any business risk by receiving pre-payments.  
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Likewise, making pre-payments will give a firm additional business risk and should therefore be 

treated as Trade Receivables. 

 

3.2 Relation between Trade Credit and Profitability for the single firm 

In the following section I will add a mathematical dimension to the hypotheses formulated in 

section 3. This is done in order to quantify the hypotheses so they can be tested empirically.  

In the previous section I have referred to Trade Credit in terms of the numerical size of Trade 

Receivables and Trade Payables but in order to compare the Trade Credit between two firms of very 

different size, it would be more informative to look at a relative size of Trade Credit.  

For comparison purpose, I will measure Trade Receivables and Trade Payables by days rather than 

absolute values.  

For this purpose I will introduce two new measurements called Days Trade Receivables 

Outstanding and Days Trade Payables Outstanding or just DTRO
31

 and DTPO
32

 respectively.  

 

3.2.1 Carrying cost of Trade Receivables 

As argued in section 3.1, granting Trade Receivables to Buyers would be equivalent to an increase 

in short-term debt, and therefore they would also have the same financial cost. The financial costs 

are, as mentioned, assumed to be constant which result in a linear relationship between the carrying 

cost of Trade Receivables and the amount of Trade Receivables.  

This is encompassed in hypothesis 1: 

 

Hypothesis 1: There is a negative relation between Trade Receivables and firm Profitability due to 

carrying costs. 

 

This can be expressed as: 

 

                        [3.2.1] 

 

Where        is the rate of carrying costs of Trade Receivables for firm i, and       is the DTRO 

of firm i.  

However, when Trade Credit is offered to Buyers in the form of Trade Receivables, the credit will 

not only result in financial costs for the firm, there would also be an element of credit risk i.e. the 

risk of the Buyer not paying the Trade Receivable either due to bankruptcy or unwillingness to pay 

which should be added to the total cost of Trade Credit.  

Addressing the credit risk associated with granting Trade Credit I will assume that the credit risk 

will include all risks associated with granting credit to the Buyer, including agency costs, cost of 

default etc. 
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This would mean that [3.2.1] should be rewritten as: 

 

                                    [3.2.2] 

 

For simplicity purpose I will aggregate the cost of risk and the financial cost in one coefficient, and 

thus re-write [3.2.2] as: 

 

                       [3.2.3] 

 

Where      is the total rate of carrying costs for Trade Receivables including credit cost, credit risk 

etc. For the same reason,      is therefore expected to be negative. 

 

3.2.2 Shortage cost of Trade Receivables 

The shortage costs of Trade Receivables are related to hypothesis 2: 

 

Hypothesis 2: There is a diminishing positive relation between Trade Receivables and firm 

Profitability due to shortage costs. 

 

It is not possible to predict the positive impact on Profitability due to shortage costs in an accurate 

mathematical way as it encompasses a large number of factors as described in section 2.  

I will therefore use a mathematical function which has the properties of shortage costs.  

 

For Trade Receivables, an increase should have a positive effect on Profitability, but the effect 

should be diminishing. A mathematical function with that property is the square root of Trade 

Receivables with a positive coefficient.  

Therefore the shortage cost for Trade Receivables can be expressed as:  

 

            √          [3.2.4] 

 

Where      is expected to be positive due to the expected relation between investments in Trade 

Receivables and firm Profitability.  

 

3.2.3 Total cost of Trade Receivables for the individual firm 

Combining [3.2.3] and [3.2.4], the total cost of Trade Receivables for firm i can be expressed as: 

 

                       √          [3.2.5]
33
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             since DTRO can never be negative. Negative DTRO is a pre-payment which is treated as a Trade 

Payables as described in section 3.1.3.  
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The figure below illustrates the intuition behind hypothesis 1 and 2 as expressed by [3.2.5]. 

Offering more Trade Receivables to Buyers from a low level will increase the Profitability. 

However, when the carrying costs are greater than the shortage costs, increasing Trade Receivables 

further will decrease Profitability.  

 

Fig. 3.2.1 Cost of Trade Receivables for the individual firm 

 

Source: Own creation with illustrative data 

 

To find the optimal level of Trade Receivables for the individual firm, the positive impact on 

profitability from offering Trade Receivables should be maximised: 

 

As [3.2.5] is a concave function, the maximum point can be found where the derivative is 0:  
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      [3.2.6] 

 

This also indicates two important properties. The first one is that when the rate of shortage costs is 

decreased, the optimal level of Trade Receivables moves closer to 0: 

 

         (
    

       
)
 

        [3.2.7] 

 

The second important property is that when the rate of shortage costs gets closer to 0, the total costs 

of Trade Receivables gets closer to a linear function: 

 

                               [3.2.8] 

 

In summary, the relation between Trade Receivables and firm Profitability is non-linear and 

determined by the shortage- and carrying costs. The optimal level of Trade Receivables is where the 
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marginal carrying costs are equal to the marginal shortage costs. In other words, a firm should 

continue to increase Trade Receivables until the marginal costs of offering Trade Receivables are 

equivalent to the marginal benefit of offering further Trade Receivables.  

In addition, the lower the rate of shortage cost is, the closer to 0 the optimal level of Trade 

Receivables is and the closer the relation between Trade Receivables and firm Profitability is to 

being linear.  

 

3.2.4 Carrying cost of Trade Payables 

Similarly to Trade Receivables, Trade Payables have carrying costs. However, since receiving 

Trade Payables from Suppliers will have a positive impact on short-term debt, the carrying cost of 

Trade Payables is positive.  

This is expressed in hypothesis 3: 

 

Hypothesis 3: There is a positive relation between Trade Payables and firm Profitability due to 

carrying costs. 

 

There is no risk associated with receiving Trade Credit from Suppliers and therefore the coefficient 

for Trade Payables should only reflect the financial benefit of receiving Trade Credit. Using the 

same notation as previously, the carrying cost of Trade Payables is given as: 

 

                      [3.2.9] 

 

Where       is expected to be positive due to the financial savings on short-term debt when receiving 

Trade Credit from Suppliers.  

 

Here is should be noted that since the carrying costs of Trade Receivables also reflect a risk element 

in addition to the financial costs, the absolute value of carrying costs of Trade Receivables should 

be higher than the absolute value of carrying costs of Trade Payables: 

 

                      [3.2.10] 

 

This is an important property as it implies that Trade Receivables and Trade Payables are not 

interchangeable funding sources as discussed previously. If this expression is always true, 

comparing firms on aggregate measures such as CCC or NTC is thus not valid as argued in section 

1 and 2.  

 

3.2.5 Shortage cost of Trade Payables 

Similarly to Trade Receivables, there are expected to be shortage costs associated with Trade 

Payables. But opposed to the negative effect of having too few Trade Receivables, the shortage cost 

of Trade Payables are related to having too many.  
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This is expressed in hypothesis 4: 

 

Hypothesis 4: There is an increasing negative relation between Trade Payables and firm 

Profitability due to shortage costs. 

 

A mathematical function which has the property of increasing in rate when Trade Payables are 

increased is a quadratic function. This also gives symmetry with the shortage costs of Trade 

Receivables in the sense that they are inverse functions.  

This is expressed as:  

 

                
      [3.2.11] 

 

Where      is expected to be negative due to the nature of shortage costs of Trade Payables.  

 

3.2.6 Total cost of Trade Payables for the individual firm 

Combining [3.2.9] and [3.2.11], the total cost of Trade Payables for firm i can be expressed as: 

 

                           
     [3.2.12]
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The figure below displays the intuition behind hypothesis 3 and 4 as expressed by [3.2.12]. 

Increasing Trade Payables will have a positive effect on Profitability due to the positive carrying 

costs. However, if the amount of Trade Payables becomes too large, it will have a negative impact 

on Profitability due to the negative shortage costs.  

 

Fig. 3.2.2 Cost of Trade Payables for the individual firm 

 
Source: Own creation with illustrative data 
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             since DTPO can never be negative. Negative DTPO is a pre-payment which is treated as a Trade 

Receivables as described in section 3.1.3.  
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The optimal level of Trade Payables is thus when the positive impact is maximised. As [3.2.12] is a 

concave function, the maximum will be where the derivative is 0: 

 

  
      

     
                   ⇔  

 

       
      

     
     [3.2.13] 

 

This also indicates two important properties similarly as with Trade Receivables. The first one is 

that when the rate of shortage costs is decreased, the optimal level of Trade Payables moves closer 

to ∞.  

 

         
      

     
        [3.2.14] 

 

The second important property is that when the rate of shortage costs gets closer to 0, the total costs 

of Trade Payables gets closer to a linear function: 

 

                               [3.2.15] 

 

In summary, the relation between Trade Payables and firm Profitability is non-linear and 

determined by the shortage- and carrying costs. The optimal level of Trade Payables is where the 

marginal carrying costs are equal to the marginal shortage costs. In other words, a firm should 

continue try to increase the amount of Trade Payables until the marginal cost of receiving more 

Trade Payables is equal to the marginal benefit of receiving Trade Payables.  

Furthermore, when the shortage costs of Trade Payables gets closer to 0, the optimal level of Trade 

Payables approaches ∞ and the cost function of Trade Payables approached a linear function.  

 

3.3 Relation between Trade Credit and Profitability for a Supply Chain 

The previous section added a mathematical dimension to hypothesis 1-4 which relates to the 

individual firm. In the following section I will use the functions derived in section 3.2 to also add a 

mathematical dimension to hypothesis 5 which covers the relation between Trade Credit and 

Profitability in Supply Chains.  

 

3.3.1 Total cost of Trade Credit for a Supply Chain 

Recalling hypothesis 5: 

 

Hypothesis 5: When the cost of Trade Credit differs between a Buyer and a Supplier, the Trade 

Credit structure can be altered to improve overall Supply Chain Profitability. 
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In a Supply Chain each firm will have multiple Buyers and Suppliers and hence their payment terms 

as well as shortage- and carrying costs should be considered averages.  

Using function [3.2.5] and [3.2.12] from section 3.2, the overall cost of Trade Credit for a Supply 

Chain can be summarized as: 

 

∑                  √                           
  

     

                 √                           
   

                 √                               
    [3.3.1]
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Where   is the number of firms in the Supply Chain.  

 

Finding the optimal level of Trade Credit for a Supply Chain with multiple firms is thus a complex 

task which will require optimizations for each link in the chain.  

However as the basic optimization problem will be the same in each link of the Supply Chain, 

looking at a single link will contribute with the desired inference.  

Thus for simplicity I have in the following models assumed that the Supply Chain only consist of 

one Buyer and one Supplier. The Buyer will not have any DTRO and the Supplier will not have any 

DTPO as there are not any firms up- or downstream of the Supply Chain. 

The total cost of Trade Credit for this simple Supply Chain can thus be expressed as: 

 

                                √                           
  [3.3.2] 

 

Or in other words, the total cost of Trade Credit in the Supply Chain is equal to the cost of granting 

Trade Receivables for the Supplier less the benefit of receiving Trade Payables for the Buyer. 

This is illustrated in the figure below: 

  

Fig. 3.3.1 Total cost of Trade Credit for the Supply Chain 

 
Source: Own creation with illustrative data 
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 Since the DTRO offered by firm 0 to firm 1, is the same as the DTPO of firm 1, all notations of DTPO for a firm has 

been substituted with the DTRO of its Supplier.  
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Fig. 3.3.1 illustrates the intuition behind the optimal level of Trade Credit in the Supply Chain.  

As derived in the previous section, the individual company will try to optimize the level of Trade 

Credit by finding the optimal relationship between the costs and benefits of granting and receiving 

Trade Credit.  

In the figure above, none of the firms reach their own optimal level of Trade Credit, but the 

combined Supply Chain (the green line) will have an optimal level where the total costs of Trade 

Credit is minimised. This implies that if the current Trade Credit structure in the Supply Chain is 

not at a level where the total cost of Trade Credit is minimized, then the Trade Credit structure can 

be altered to improve the overall profitability of the Supply Chain.  

From function [3.3.2] it is evident, that whenever the cost of the Supplier granting Trade Credit is 

lower than the benefit of the Buyer receiving Trade Credit, Trade Credit should be increased. On 

the other hand, if the cost of the Supplier exceeds the benefits of the Buyer, Trade Credit should be 

decreased. Since the costs and benefits are based on the carrying costs and shortage costs of both 

the Buyer and Supplier, the overall optimal level of Trade Credit as viewed by the entire Supply 

Chain, would be a case where the Trade Credit is financed to the greatest extend by the firm with 

the cheapest cost of capital.  

 

In summary, the optimal level of Trade Credit for the Supply Chain is where the total cost of Trade 

Credit is minimised. Since the firms are interdependent in the sense that the Trade Receivables of 

the Supplier is equal to the Trade Payables of the Buyer, both firms can not have an optimal level of 

Trade Receivables and Trade Payables respectively at the same time. However, the Supply Chain as 

a whole will have lower costs which are more optimal than either the Supplier or Buyer is 

optimizing on its own on the expense of the other part.  

The savings can then be distributed in the chain be changing pricing structures in such a way that 

both the Buyer and Supplier will improve their Profitability.  

 

3.4 Other factors of Trade Credit 

In the following section I will add a mathematical dimension to some of the factors described in 

section 2.3. These factors are important as I will use them as explanatory variables in section 4.  

 

3.4.1 Firm size, Trade Credit and Profitability 

As argued in section 3, firm size is expected to have an impact on the level of Trade Credit both 

received from Suppliers and offered to Buyers.  

Or in other words, there is a positive correlation between firm size and the size of Net Trade Credit. 

This could be expressed as: 

 

                 [3.4.1] 
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I also assume that firm size will influence firm Profitability, and therefore size should be an 

explanatory variable when modelling an overall function for the relation between firm Profitability 

and Trade Credit in section 4.3. 

 

3.4.2 Firm growth, Trade Credit and Profitability 

Similar to the firm size, growth rates are also assumed to influence the level of Trade Credit.  

This can be expressed as:  

 

                  [3.4.2] 

 

Growth rate is also expected to be an explanatory variable, just as firm size.  

 

3.4.3 Firm leverage, Trade Credit and Profitability 

Firm leverage is also expected to have an impact on the level of Trade Credit. 

This can be expressed as: 

 

                    [3.4.3] 

 

I also assume that leverage is an explanatory variable for firm Profitability.  

 

 3.5 Sub-conclusion 

The main conclusion for section 3 is that the theoretical optimal level of Trade Credit for the 

individual firm will require an optimal level of both Trade Receivables and Trade Payables. These 

measures are optimized separately which is a significantly different approach than previous studies.  

 

The theoretical relation between Trade Receivables and firm Profitability is non-linear and 

determined by the shortage- and carrying costs. The optimal level of Trade Receivables is where the 

marginal benefit of offering Trade Receivables is equal to the marginal cost of offering Trade 

Receivables.  

The same relation is valid for Trade Payables. The relationship is non-linear and the optimal level 

of Trade Payables is where the marginal benefit of receiving Trade Payables is equal to the 

marginal costs of receiving Trade Payables.  

Common for both Trade Receivables and Trade Payables is that when the shortage costs approaches 

0, the relation between the Profitability and the cost of Trade Receivables and Trade Payables 

respectively will approach a linear relationship. This implies that when the shortage costs of Trade 

Receivables and Trade Payables approaches 0, the optimal level of Trade Receivables and Trade 

Payables will be 0 and ∞ res ectively.  

 

These properties of the relation between Profitability and the level of Trade Payables and Trade 

Receivables respectively are important when assessing the optimal level of Trade Credit for the 
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Supply Chain. As the Trade Payables of the Buyer is equivalent to the Trade Receivables of the 

Supplier, then when shortage costs are insignificant, it will not be possible to have an optimal level 

of Trade Receivables for the Supplier and at the same time having an optimal level of Trade 

Payables for the Buyer. This indicates that the optimal level of Trade Credit for the Supply Chain 

will be where the overall cost of Trade Credit in the Supply Chain is minimized, which is not 

necessarily the optimal level of Trade Credit for neither the Buyer nor the Supplier.   

 

To summarize the findings from section 3, I have added the expected mathematical relationships to 

the hypotheses formulated in section 2: 

 

Fig. 3.5.1 Summary of hypotheses 

1 

 
There is a negative relation between Trade Receivables and firm Profitability due to carrying costs. 

This can be expressed as:                     
 

2 

 
There is a diminishing positive relation between Trade Receivables and firm Profitability due to 
shortage costs. 

This can be expressed as:              √      
 

3 

 
There is a positive relation between Trade Payables and firm Profitability due to carrying costs.  

This can be expressed as:                    
 

4 

 
There is an increasing negative relation between Trade Payables and firm Profitability due to shortage 
costs. 

This can be expressed as:                 
  

 

5 

 
When the cost of Trade Credit differs between a Buyer and a Supplier, the Trade Credit structure can 
be altered to improve overall Supply Chain Profitability  
This can be expressed as: 

                                 √                           
  

 

Source: Own creation 

 

In the next section I will make a quantitative analysis of the above hypotheses to verify that the 

expected relationships can also be observed empirically.  
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4 Quantitative analysis of Trade Credit and firm Profitability 
In the following section I will make an empirical analysis of the hypotheses formulated and 

quantified in section 2 and 3 respectively in order to answer the second sub-question: What is the 

relation between Trade Credit and firm Profitability? 

The analysis will be a cross-sectional multivariate regression analysis where I can test the 

theoretical relation between the Trade Credit structure and firm Profitability. An analysis of the 

relation between Trade Credit and Supply Chain Profitability will be in section 5. 

 

4.1 Data sample 

All of my empirical data were collected from the Orbis
36

 which is a database with company data 

from all over the world. The data is collected from country specific databases and standardized by 

Orbis to make cross-comparisons possible. In the following section I will describe the choices I 

have made regarding the data I will use for the quantitative analysis. 

 

4.1.1 Overall selection criteria 

As mentioned, the data for the quantitative analysis is taken from the Orbis database.  

This enables me to get a large sample size as I will not have to find all data manually for each firm I 

want to be in the sample.  

When working with the Orbis database, I have to make a set of selection criteria to filter through the 

database and get the desired information for my purpose. In this section I will briefly explain the 

selection criteria and why I have applied them to the data filtering process.  

 

I have chosen that all the companies in my data sample should be active. 

Firstly because I want recent data and secondly because there should be a going concern. I believe 

that if the firm is on the brink of default, other factors will have a much larger impact on firm 

Profitability than Trade Credit.  

Active, simply means that the company is still running as per this date. Effectively, this will only 

exclude firms who had available data from the time period selected, but are no longer active today. 

This will give a slight survivor bias, but since it is a cross sectional data sample, this should be of 

almost no significance.  

 

I have further selected that the sample should contain only public and private companies. Having 

the ownership structure influencing the capital or Trade Credit structures will just add further 

disturbance to my analysis so I have chosen to exclude government owned firms and firms with 

unknown ownership structure. 

 

 

 

                                                 
36

https://orbis-bvdinfo-com.esc-web.lib.cbs.dk:8443/version-

201385/Home.serv?product=orbisneo&loginfromcontext=ipaddress 

https://orbis-bvdinfo-com.esc-web.lib.cbs.dk:8443/version-201385/Home.serv?product=orbisneo&loginfromcontext=ipaddress
https://orbis-bvdinfo-com.esc-web.lib.cbs.dk:8443/version-201385/Home.serv?product=orbisneo&loginfromcontext=ipaddress
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I have limited the geographic region to Scandinavia which includes Denmark, Sweden and Norway.  

I have limited the sample to these countries as I wanted countries which are economic similar to 

avoid country bias.  

I could have limited to sample to only contain firms from Denmark, but that would in my opinion 

give me a too small sample size.  

 

I have chosen to only have companies which operate within the wholesale industry.  

There are very large variations in Trade Credit structures between industries, so in order to limit the 

industry bias I have focused on the wholesale industry. This is also done to avoid problems with 

accounting practices regarding Trade Credit. Examples of this could be construction industries 

where Trade Receivables are accounted for to match works in progress. Estimates of progress or 

other variations on how to quantify Trade Receivables could further distort the data. 

 

The specific accounting principles behind the financial data in Orbis are not available so if pre-

payments are included in the Trade Payables or Trade Receivables, or the Trade Receivables 

contains work-in-progress accounts, and then it would be very hard to make a cross-firm 

comparison.  

Furthermore, wholesale industries are typically very simple in the Trade Credit structure and hence 

it would be a good industry for testing the hypotheses.  

The industry selection is based on the company NAICS 2007 primary code. In this case its 42 - 

Wholesale Trade. 

 

I have further limited the sample to only contain consolidated figures meaning either the absolute 

mother with all subsidiaries fully consolidated or a company with no subsidiaries and thus none 

consolidated figures. This was done to avoid having empty holding companies or having a lot of 

subsidiaries with financial figures not necessarily reflecting a competitive financial structure.  

In Orbis this is done by selecting only Ultimate Owners which imply that it should be the top level 

company, owning at least 50,01% of any subsidiary. Furthermore I selected to only include 

financial figures with consolidation code C1 and U1. Which gives me only fully consolidated 

figures, or figures where only none consolidated figures exists. This is equivalent to consolidated 

group figures or figures for a single firm which is not a subsidiary or has subsidiaries (due to the 

ultimate owner selection criteria).  

 

I have limited the sample to only contain firms with a revenue above EUR 1m and below EUR 

10bn. I did not want to include small firms as the Trade Credit structure will have little or no 

influence on the company performance compared to other variables such at the management skills 

and business environment. This would give me a size bias where the size would be much more 

important in relation to Profitability than the Trade Credit structure.  

I did not want to include very large firms as I believe that they would create the same but opposite 

size bias as the small firms. Furthermore is would also be more likely that the very large firms 

would implement third-party solutions to optimize their Trade Credit structure such as Supply 

Chain finance or Receivables Purchases as discussed in section 5.  
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Having third-party solutions implemented in the Trade Credit structure would distort the relation 

between Trade Credit and Profitability as they do not work as a normal Trade Credit structure and 

are therefore not comparable.  

The last criterion is the all companies should have data for all the financial figures needed from the 

period 2011-2012.  

I have chosen a 2 year period as this is a good compromise between eliminating financial outliers 

by having more than one year, and limiting the time period to eliminate the influence from change 

in practice and tradition regarding Trade Credit structure. I will use an average for the 2-year period 

as I will only need 1 time point as the analysis is a cross-sectional analysis.  

 

4.1.2 Financial figures needed for the quantitative analysis 

For the quantitative analysis I will take offset in function [3.2.5] and [3.2.12] which describes the 

relationship between Trade Credit and the impact on firm Profitability.  

However, the function only includes Trade Receivables and Trade Payables as explanatory 

variables, so in order to be able to say something more general about the level of Trade Credit and 

firm Profitability I will need to include other explanatory variables which is believed to have an 

impact on firm Profitability.  

These factors will be the size, growth and leverage of the company as they are also expected to have 

an impact on either Trade Credit or Profitability as discussed in section 3.4.  

 

In addition I will also have to include the inventory. Inventory differs from Trade Payables and 

Trade Receivables in the sense that it is up to the individual firm to manage the level of inventory to 

reflect an optimal level. However, there is a great deal of resemblance between inventory and Trade 

Receivables as they both have carrying and shortage costs. Inventory is like Trade Receivables 

funded with ST-debt and I will therefore assume that inventory has the same properties of carrying 

costs and shortage costs as the Trade Receivables.  

 

Thus combining [3.2.5] and [3.2.12] as well as the other explanatory variables, the function that I 

use for describing the relation between Trade Credit and firm Profitability will be: 

 

                           √                           
             

      √                                              [4.1.1] 

 

Where DINV
37

 is the average days in inventory for goods, SIZE is the natural logarithm of firm 

sales, GROWTH is the compounded annual growth rate of the firm and LEVERAGE is the 

Debt/Total liabilities ratio. 

 

                                                 
37

 See section 1.5.3 function [1.5.8] for clarification and definition 
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It should be noted that in addition to the selection criteria outlined in section 4.1.1., I added the 

criteria that all firms should have known values for the financial figures. This is to avoid missing 

financial figures and thus wrongly financial figures.  

This will lead to a slight data bias, where some firms with less detailed financial reporting are 

missing from the sample.  

 

As firms report their financial figures under different accounting standards, they are all converted 

into the same format which is the format provided by the Orbis database. This means that some of 

the needed financial figures will have to be calculated on the basis on the Orbis format.  I will 

briefly discuss the rationale behind some of the financial figures.  

The following financial figures were selected from the database in order to calculate the financial 

figures needed for the regression analysis. 

 

Fig. 4.1.4 Abbreviations from Orbis 

Abbreviation Figure Definition 

OPRE Operating revenue (Turnover) Total operating revenues (Net sales + Other operating 
revenues+ Stock variations). The figures do not include VAT.  
 

STAF Costs of employees Detail of all the employees costs of the company (including 
pension costs) 
 

EBTA EBITDA Operating profit + Depreciation  
 

INTE Interest paid Total amount of interest charges paid for shares or loans 
 

STOK Stock (Inventory) Total inventories (raw materials+inprogress+finished goods) 
 

DEBT Debtors (Trade Receivables) Trade Receivables (from Buyers) 
 

CRED Creditors (Trade Payables) Debts to Suppliers and contractors (from Suppliers) 
 

SHFD Shareholders Funds Total equity (Capital + Other shareholders funds) 
 

TOAS Total Assets Total assets (Fixed assets+ Current assets) 
 

Source: Orbis 

 

    is calculated as ROIC described in section 1.5.2 

The reason why I want to relate the earnings to invested capital is to capture the return on capital 

efficiency which is related to the level of Trade Credit. This relationship is missing if a return 

margin where used instead. 

Based on the Orbis notation, the     can thus be calculated as: 

 

    
         

         
 

                    

                           
   [4.1.2] 
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DTRO is the average days of outstanding receivables. Since both revenue and Trade Receivables 

are available directly from the Orbis database, the calculation using Orbis notation is: 

 

      
    

    
      

                 

       
       [4.1.3] 

 

DTRO is the average days of credit on the purchase from Suppliers. In Orbis, Trade Receivables are 

all purchases from external firms, not only the Suppliers of goods used in production. Ideally I 

should distinguish between the goods for the production CoGS (Cost of Goods Sold) and the total 

external purchase (TEP). CoGS is a part of the total external purchase and the remaining purchases 

would typically be distribution, marketing, auditing etc. which are costs which are not added to the 

inventory. 

Orbis does not have a financial figure for either CoGS or TEP which is the same as my definition, 

as the CoGS and TEP of Orbis include staff costs and depreciations.  

I wanted only the costs associated with the purchases in order to have a financial figure directly 

related to the Trade Credit.  

However, Orbis did not have enough information for me to separate CoGS and TEP so instead I just 

used TEP and calculated it by taking the difference between the revenue and EBIT and then adding 

staff costs, depreciations and amortizations to cancel out the costs of staff, depreciations and 

amortizations.  

In Orbis notation DTPO is therefore calculated as: 

 

      
    

              
     

              

                          
     [4.1.4] 

 

DINV should be calculated using CoGS and not the total external purchases as discussed, but since 

this information is not available through Orbis I will use total external purchases instead. This will 

make the DINV shorter than if CoGS where used.  

 

     
    

              
 

         

                          
      [4.1.5] 

 

SIZE is calculated as the natural logarithm of the revenue. I use the natural logarithm to downscale 

the relative differences between the revenues of firms. Thus in Orbis notation, SIZE can be 

calculated as: 

 

                              [4.1.6] 

 

GROWTH as the compounded annual growth rate in revenue and using Orbis notation: 

 

        (
     

     
)

 

 
    (

        

        
)

 

 
     [4.1.7] 
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LEVERAGE is calculated as the total equity to total liabilities. As total assets and total liabilities 

balance, I have used total assets instead to reduce the number of financial figures exported from the 

Orbis database: 

 

         
    

    
 

            

            
    [4.1.8] 

 

Section 4.1.1 and 4.1.2 discusses both the selection criteria and financial figures needed for the 

sample from Orbis. In summary this adds up to my data collection method.   

The data collection method comprises all the selection criteria applied, narrowing down the entire 

Orbis database into a manageable sample for my regression analysis.  

For the purpose of smoothing possible extreme values in the financial figures, I exported data for 2 

years and used an average for the regression analysis. 

A total overview of the selection criteria and their influence on the sample size can be seen in 

appendix II.II 

 

4.1.3 Further data sorting and data quality 

In order to avoid extreme values and outliers I have winsorized the date at the one-percentile in both 

tails for the variables PRO, DTRO, DINV and DTPO. The final sample size is therefore 439 firms.  

 

As mentioned earlier, there is a slight level of survivor bias in the data in the sense that some 

companies have filed for bankruptcy in the data period. Since only firms with data for all of the 

years are included in the sample, the result of the analysis might not apply to the most financial 

troubled firms.   

 

4.2 Data analysis 

In the following section I will analyse the data obtained from Orbis. I will comment on the choice 

of analytical methods and assumptions made.  

 

4.2.1 Sample summary 

In the following table I have summarized the data from Orbis to get an overview:  

 

Fig. 4.2.1 Sample summary 

Variable Minimum Maximum Mean Std. deviation 

PRO -20,9% 46,9% 13,1% 12,3% 

DPRO 0,6 142,9 38,8 22,6 

DTPO 1,8 136,9 36,2 21,0 

DINV 0,0 256,7 66,5 49,7 

SIZE 7,0 10,7 8,3 0,8 

GROWTH -34,9% 61,8% 9,8% 15,6% 

LEVERAGE -3,4% 89,8% 41,4% 20,7% 

Source: Own creation with data from Orbis 
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From fig. 4.2.1 it is evident that the standard deviations of the variables are quite high even though 

the values have been winsorized at the one-percentile in both tails. Since the variables represent a 

large sample of firms, this is also expected, but could however give rise to a discussion of outliers.  

The large variations are also visible from a plot of the two most important explanatory variables, 

namely DTRO and DTPO against the dependent variable PRO: 

 

 Fig. 4.2.2 DTRO and DTPO against PRO  

 

Source: Own creation with data from Orbis 
 

As evident from figure 4.2.1 and 4.2.2 some of the data points are quite far from the other data 

points. These could be considered outliers which indicate that “...there is something wrong with the 

observations or [...] the model is faulty.”
38

 

To identify outliers will be important for the further data analysis as any significant outliers could 

skew the result in either direction.  

 

The scatter plot in fig. 4.2.2 is however hard to interpret as there is a high number of data points. To 

further visually analyse the data I have thus constructed a clustered histogram which shows the 

mean of PRO for certain intervals and their respective standard deviations.  

 

                                                 
38

Regression Analysis  -Theory, Methods and Applications p. 154. 
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Fig. 4.2.3 DTRO and DTPO against PRO in clustered plot 

 
Source: Own creation with data from Orbis 

 

As evident from fig. 4.2.3, when the data is clustered, the relations are more visible. It is evident 

that the averages are not completely smooth but combined with the relatively large sample size and 

the fact that I already winsorized that data, I have chosen not to consider any additional data points 

as outliers. 

  

In order to find an appropriate 

statistical method for testing my 

hypotheses I have plotted the relative 

observation frequency of the PRO 

variable and compared it to a normal 

distribution with the same mean and 

standard deviation as the sample of 

PRO. This is plotted in fig. 4.2.4:  

 

Given that PRO is a continuous 

variable and that the relative frequency 

of the observations resembles a normal 

distribution, I have assumed that PRO 

in general is normal distributed.  
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Fig. 4.2.4 Observation frequency of PRO 

 
Source: Own creation with data from Orbis 
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I have earlier assumed that the model for describing the relation between the level of Trade Credit 

and firm Profitability can be expressed as: 

 

                           √                           
             

      √                                              [4.1.1] 

 

This is a parametric model
39

 with both multiple explanatory variables and multiple coefficients.  

The explanatory variables are                                    and the 

parameters are given by                              . 

Estimating the parameters and verify the model will help me answer hypothesis 1-4 as they are 

dependent on the value of the parameters as well as the model.  

Therefore the purpose of my analysis is twofold:  

1) To estimate the parameters of my model 

2) Asses how appropriate the model is  

 

I will use the method of least squares to assess the model and estimate the parameters as this 

a  roach is widely recognised as “...the theoretically best solution to all of these objectives.”
40

 

Given that      is the estimated value of PRO from [4.1.1] then this method assumes that      

        where      is the true value of PRO and that    is the error between the estimated and 

true value of PRO.  

My model then further assumed that if the estimated of PRO where to be repeated, the estimation 

error would be normal distributed with an average value of 0. The model also assumes that the error 

terms are not correlated.
41

  

 

4.2.2 Regression analysis 

In the following section I will construct a regression analysis of the cross-sectional data retrieved 

from Orbis.  

The  rimary goal is “...to analyze the influence of the covariates [explanatory variable] on the mean 

value of the response variable [independent variable]”.
42

 

This is important for my further analysis as it will enable me to confirm or reject hypothesis 1-4 

which addresses the relation between the level of Trade Credit and firm Profitability.  

 

I have used the data tool, XLSTAT, which is an add-in to Microsoft Excel, to perform the actual 

regression.  

The output from Excel is made up goodness of fit statistics, model parameters, correlation table 

and residuals. I will comment on the individual parts of the analysis: 

 

                                                 
39

 In the form of                        
40

 Data Analysis Using the Method of Least Squares, Extracting the Most Information from Experiments p. 29 
41

    is not correlated with      
42

 Regression, Models, Methods and Applications p. 21 

http://libsearch.cbs.dk/primo_library/libweb/action/display.do?tabs=detailsTab&ct=display&fn=search&doc=CBS01000606284&indx=5&recIds=CBS01000606284&recIdxs=4&elementId=4&renderMode=poppedOut&displayMode=full&frbrVersion=4&dscnt=0&fctN=facet_tlevel&rfnGrp=1&frbg=&fctV=online_resources&scp.scps=scope%3A%28CBS%29%2Cprimo_central_multiple_fe&tab=default_tab&dstmp=1392361270507&srt=rank&mode=Basic&dum=true&vl(432460814UI0)=any&vl(1UIStartWith0)=contains&rfnGrpCounter=1&vl(804239660UI1)=all_items&vl(freeText0)=non-linear%20regression%20analysis&vid=CBS
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From fig. 4.2.5 it is evident that the R-

squared value is quite low. The R-

squared value is the overall 

assessment of how good the model 

explains variations in PRO, and a 

value of around 0,26 means that only 

26% of the variations in PRO is 

explained by the explanatory 

variables.  

This means that I should make some 

changes to the model if the aim is to enable a perfect prediction of PRO with the included set of 

explanatory variables. However, my main goal is not to be able to explain all variations in PRO, but 

rather to identify how the level of Trade Credit influence firm Profitability so I will use the model 

despite the low value of R-squared.  

 

As discussed earlier, an assumption for the model is that the error terms are normal distributed for 

repeated measures of the true value of PRO and that the error terms average around 0.  

This is important since “...before the positivist’s work will be accepted as a valuable addition to the 

body of knowledge he or she should argue convincingly that the findings are valid and that the 

errors are random.”
43

 

That the errors have an average 0 is also known as homoscedasticity and can be analysed by 

plotting the error residuals which is done in figure 4.2. 

 

Fig. 4.2.6 Residual plot for testing for homoscedasticity 

 
Source: Own creation 

 

                                                 
43
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Fig. 4.2.5 Goodness of fit 

Observations 439 

R² 0,258 

SSE 4,843 

MSE 0,011 

RMSE 0,106 

Iterations 27 

Source: Output from XLSTAT with data from Orbis 
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As evident, there is no pattern in the residual error terms and the average is calculated to be 

           . This shows that there is no heteroscedasticity and thus the assumptions for the 

model are not violated. This further adds to the robustness of the result.  

 

Having established that the model is 

valid and that the errors are not 

random, I will move on the actual 

regression coefficients of the 

explanatory variables. 

The value of the parameters is listed in 

table 4.2.7. 

 

The coefficients are the most 

important output in relation to testing 

the hypotheses formulated and 

quantified in section 2 and 3 

respectively.  

Firstly the hypotheses relates to both the carrying costs and shortage costs of Trade Receivables and 

Trade Payables so the general concept of how the level of Trade Payables and Trade Receivables 

impact firm Profitability can be read from the parameter coefficients.  

Secondly it will also be possible to calculate the optimal level of Trade Credit using the functions 

derived in section 3. 

 

Recalling hypothesis 1: 

 

Hypothesis 1: There is a negative relation between Trade Receivables and firm Profitability due to 

carrying costs. 

This can be expressed as:                     

 

It can be concluded that there is a negative relation between Trade Receivables and firm 

Profitability as the coefficient    is estimated to be -0,00150. Since the coefficient is negative, it 

confirms hypothesis 1 which states that there are negative carrying costs associated with Trade 

Receivables.  

Another important conclusion which can be derived from the value of the coefficient is that the 

absolute value of the carrying costs of Trade Receivables is higher than the absolute value of the 

carrying costs of Trade Payables where the coefficient of is -0,00126. This confirms function 

[3.2.10] which states that the carrying costs of Trade Receivables is higher than the carrying cost (in 

absolute terms) of Trade Payables as there is a receivable risk related to the process of granting 

Trade Credit. In total, this also further supports the assumption made in section 3 that the carrying 

costs of Trade Payables is equivalent to the cost of short-term debt.  

 

 

Fig. 4.2.7 Model parameters 
Parameter Variable Coefficients 

   Intercept -0,17088 

        -0,00150 

   √     0,01844 

        0,00126 

         -0,00001 

        -0,00193 

   √     0,02273 

        0,00849 

          0,26766 

            0,17111 

Source: Output from XLSTAT with data from Orbis 
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Recalling hypothesis 2: 

 

Hypothesis 2: There is a diminishing positive relation between Trade Receivables and firm 

Profitability due to shortage costs. 

This can be expressed as:              √      

 

The value of the coefficient    is 0,01844. Since the coefficient is positive, it indicates that 

Profitability increases when the level of Trade Credit increases, but the positive impact from Trade 

Receivables is diminishing. This confirms hypothesis 2. 

 

In summary, if firms have very low levels of Trade Receivables, firm Profitability can be increased 

if Trade Receivables are offered to Buyers. However since Trade Receivables has negative carrying 

costs, granting too much Trade Credit to Buyers would have a negative impact on firm Profitability. 

 

Since both hypothesis 1 and 2 are confirmed, the optimal level of Trade Receivables can also be 

calculated using function [3.2.6]: 

 

     (
  

     
)
 

  (
       

           
)
 

             [4.2.1] 

 

This is not very far from the sample mean of 38,2 days, but recalling the large standard deviation, 

there is a significant room for improvement for a portion of the sample firms.  

Below I have plotted PRO with varying DTRO while using the mean values for the other 

explanatory variables.  

 

Fig. 4.2.8 DTRO with data from regression analysis 

 
Source: Own creation 
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Moving on to the Trade Payables and recalling hypothesis 3: 

 

Hypothesis 3: There is a positive relation between Trade Payables and firm Profitability due to 

carrying costs.  

This can be expressed as:                    

 

Since the value of the coefficient    is 0,00126, it can be confirmed that the carrying costs of Trade 

Payables are positive and thus hypothesis 3 is also confirmed.  

 

Recalling hypothesis 4: 

 

Hypothesis 4: There is an increasing negative relation between Trade Payables and firm 

Profitability due to shortage costs. 

This can be expressed as:                 
  

 

Since the value of the coefficient    is -0,00001, it can be confirmed that the shortage costs of 

Trade Payables are negative, but however very small.   

In summary this means that increasing DTPO, would have a positive impact on firm Profitability 

due to the positive carrying costs. However, due to the negative shortage costs, receiving too much 

Trade Credit from the Suppliers would have a negative impact on firm Profitability.  

 

Calculating the optimal level of DTPO for the sample using function [3.2.13]: 

 

      
   

   
 

        

         
              [4.2.2] 

 

This quite above the 36,4 days, which indicates that a large portion of the firms in the sample could 

improve firm Profitability by increasing the amount of Trade Credit received from Suppliers.  
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Below I have plotted PRO with varying DTPO while using the mean values for the other 

explanatory variables.  

 

Fig. 4.2.9 DTPO with data from regression analysis 

 
Source: Own creation 

 

In summary, the regression coefficients have confirmed hypothesis 1-4 both in the written and 

quantified version for my sample of firms.   

 

4.2.3 Other factors influencing Trade Credit and firm Profitability 

In the previous section I confirmed hypothesis 1-4 using a regression analysis. However as 

discussed in section 2 and 3, apart from carrying costs and shortage costs, there are other factors 

which might influence the level of Trade Credit or Profitability of a firm. In the following section I 

will look into the other explanatory variables which are size, growth and leverage.  

 

To test if there is a relationship between the other explanatory variables and the level of Trade 

Credit I will use the last output from the regression analysis which is a correlation table: 

 

Fig. 4.2.10 Correlation analysis   

 DINV DTRO DTPO SIZE GROWTH LEVERAGE PRO 

DINV 1,000 0,020 0,119 -0,084 -0,122 0,100 -0,127 

DTRO 0,020 1,000 0,368 -0,126 0,035 -0,008 0,055 

DTPO 0,119 0,368 1,000 -0,139 0,117 -0,232 0,087 

SIZE -0,084 -0,126 -0,139 1,000 0,212 -0,105 0,080 

GROWTH -0,122 0,035 0,117 0,212 1,000 -0,041 0,369 

LEVERAGE 0,100 -0,008 -0,232 -0,105 -0,041 1,000 0,233 

PRO -0,127 0,055 0,087 0,080 0,369 0,233 1,000 

Source: Output from XLSTAT with data from Orbis 
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From the correlation analysis it is evident that the level of Trade Credit is positively correlated with 

firm size. This supports the spill-over theory as discussed in section 2 where the largest firms with 

easier access to capital will often offer Trade Credit both ways in the Supply Chain.  

It also fits very well with the assumption that larger firms often have easier access to capital and 

therefore will have lower carrying costs of Trade Credit which will enable them to offer more Trade 

Credit to Buyers.  

This relation between size and the level of Trade Credit was quantified in [3.4.1] which assumed 

that there would be a positive correlation between the firm size and the overall level of Trade 

Credit:             .  

This relation is confirmed by the correlation analysis but it should be mentioned that the regression 

analysis showed that an increase in firm size will have a negative impact on firm Profitability.  

 

Growth is another explanatory variable used in the regression analysis. I argued in section 2 and 3 

that I expected a positive correlation between firm growth rates and the level Trade Credit which is 

expressed by [3.4.2]:               . 

Firms in a growth stage would often have to offer Trade Credit to Buyers to promote sales or signal 

product quality.  

Other situations could be firms with excess capital which they would then offer to promote sales 

and then gain higher growth rates. The regression analysis shows that higher growth rates will 

decrease firm profitability, which could partly be explained by the positive correlation between high 

growth rates and the level of Trade Credit which indicates that firms with high growth rates has a 

Trade Credit level above the optimal level which has a negative impact on firm Profitability.  

 

The last explanatory variable is leverage which I have expected to have a negative correlation with 

Trade Credit as firms which high leverage is expected to have limited access to capital and thus 

limited ability to offer Trade Credit. This is expressed by [3.4.3] :                . 

The regression analysis shows that high leverage will have a negative impact on firm Profitability.  

The correlation analysis however, shows that there is a positive relation between firm leverage and 

PRO.  

 

4.3 Sub conclusion 

This section aimed at answering the second sub-question: What is the relation between Trade 

Credit and firm Profitability? 

In order to answer this sub-question I have tested the hypotheses from section 2 and 3 using a 

multivariate regression analysis with cross-sectional data from Orbis. The data has been treated by 

XLSTAT with the method of least squares.  

 

The main conclusion is that I can confirm hypothesis 1-4 for my sample of firm from the wholesale 

industry in Denmark, Norway and Sweden.  

This implies that the relation between Trade Credit and firm Profitability is dependent on the 

carrying costs and shortage costs of Trade Receivables and Trade Payables respectively.  
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The relation between Trade Receivables and firm Profitability is non-linear. Offering Trade 

Receivables to Buyers will be associated with a positive impact on firm Profitability due to the 

positive shortage costs. On the other hand, offering Trade Receivables to Buyers will also have 

negative carrying costs. Thus the optimal level of Trade Receivables will be where the marginal 

benefit of offering Trade Receivables is equal to the marginal costs of offering Trade Receivables.  

From my analysis, the optimal level of DTRO for the sample is calculated to be 37,8 days which is 

close to the current average of DTRO for my sample which is 38,2 days.  

In my sample, there are large variations in the level of DTRO between the firms. This indicates that 

several firms could improve their Profitability if they altered their Trade Credit structure.  

 

Similarly, the relation between Trade Payables and firm Profitability is non-linear. Receiving Trade 

Payables from Suppliers will have a positive impact on firm Profitability due to positive carrying 

costs. However, firm Profitability will also be negatively impacted due to the negative shortage 

costs associated with Trade Payables. Like Trade Receivables, the optimal level of Trade Payables 

is where the marginal benefit of receiving Trade Payables is equal to the marginal costs of receiving 

Trade Payables.  

From my analysis, the optimal level of DTPO for the sample is calculated to be 109,7 days, which 

is quite above the current average of DTPO which is 36,1 days for the sample. 

The large difference between the sample mean and the optimal level of Trade Payables indicates 

that several firms could improve their Profitability if they could receive more Trade Payables from 

their Suppliers.  

 

This section has only addressed the optimal level of Trade Credit as viewed by the individual firm. 

As discussed in section 4, it should be possible to improve the overall Profitability in Supply Chains 

by having the Trade Credit structure altered to take into account the difference in total cost of Trade 

Credit between the firms in the Supply Chain.  

In the next section I will use a case study on sample Supply Chains from the bunker oil wholesale 

industry to make a qualitative analysis of the relation between Trade Credit and Supply Chain 

Profitability.  
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5 Qualitative analysis of Trade Credit and Supply Chain Profitability 
In the previous section I made a cross-sectional multivariate regression analysis to make inference 

about the hypotheses 1-4 as formulated in section 2 and 3.  

The regression analysis addressed the relation between the level of Trade Credit and firm 

Profitability. However as discussed in section 3 and formulated in hypothesis 5, the optimal level of 

Trade Credit for the individual firm is not necessarily the optimal level of Trade Credit from the 

point of view of the entire Supply Chain. In this section I will aim at answering the third sub-

question: What is the relation between Trade Credit and Supply Chain Profitability? 

In order to answer the sub-question I will make a qualitative analysis of how the relation between 

the Trade Credit structures in a Supply Chain, influence the overall Profitability of the Supply 

Chain.  

 

5.1 Data sample and selection criteria 

As concluded from section 4, there is an optimal level of Trade Credit for the individual firm. Since 

the carrying costs and shortage costs of Trade Credit are different for each firm, I have hypothesised 

that some Supply Chains might be able to alter the structure of Trade Credit by taking into account 

the difference in total costs of Trade Credit between the firms, in order to improve the overall 

Profitability in the Supply Chain. This argument is covered in hypothesis 5 which I will aim at 

answering in this section by making a qualitative analysis on two sample Supply Chains from the 

bunker oil wholesale industry.  

 

5.1.1 The bunker oil wholesale industry 

Following the same arguments for the choice of industry as in section 4, I have chosen to build the 

analysis around the bunker oil wholesale industry. Specifically I have chosen the simple wholesale 

Supply Chain of bunker oil trade firms and bunker oil consuming firms.  

The bunker oil industry is characterized by a very standardized commodity (bunker oil) with large-

volume trade and therefore factors such as on-time delivery and terms of Trade Credit is among the 

most important competitive parameters as opposed to differentiation and branding which 

characterizes other industries. This is equivalent to a reduction in explanatory variables which 

makes the analysis more transparent.  

I have chosen two sample Supply Chains with different characteristics.  

The first sample Supply Chain consists of O. W. Bunker & Trading A/S (abbreviated OWBT) as 

the Supplier and DFDS A/S (abbreviated DFDS) as the buyer. These firms are chosen as the 

supplier OWBT has lower carrying costs compared to DFDS
44

.  

The second sample Supply Chain consists of Bunker Holding A/S (abbreviated BUHO) as the 

Supplier and A. P. Møller-Mærsk A/S (abbreviated APMM) as the Buyer. This Supply Chain has 

the opposite relation such that APMM has lower carrying costs than BUHO.  

                                                 
44

 An analysis of the actual carrying costs is made in section 5.1.3 
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These four firms were chosen firstly because they are all major players within the bunker oil 

industry Supply Chain and secondly because they are all Danish companies so that the geography of 

the qualitative analysis matches the geography of the quantitative analysis in section 4.  

In addition the annual reports of Danish firms are publicly available which makes data sampling 

easier. 

The two Supply Chains can be summarized as: 

 

Supply Chain #1 Supplier Buyer 

Company name O. W. Bunker & Trading A/S DFDS A/S 

Abbreviation OWBT DFDS 

Difference in carrying costs Supplier < Buyer Supplier < Buyer 

   

Supply Chain #2 Supplier Buyer 

Company name Bunker Holding A/S A. P. Møller-Mærsk A/S 

Abbreviation BUHO APMM 

Difference in carrying costs Supplier > Buyer Supplier > Buyer 

Source: Own creation   

 

5.1.2 Data selection 

The overall intuition for hypothesis 5 is that different firms have different total costs of Trade 

Credit, which to a great extend is determined by their relative carrying costs. As demonstrated in 

section 3, carrying costs of Trade Payables are equivalent to the interest rate of short-term debt as 

this is the funding source which would typically be replaced by Trade Payables or in reverse, be 

used to fund Trade Receivables.  

Looking at Trade Receivables, they inherently carry a risk of the Buyer not paying on time or at all, 

which makes the carrying cost of Trade Receivables slightly higher than the carrying cost of Trade 

Payables. This has been confirmed in section 4 which demonstrated that the sample of firms had 

higher carrying costs for Trade Receivables than Trade Payables.  

In addition, different firms will face different interest rates from financial institutions based on their 

assessed credit strengths and weaknesses which in turn translate into different interest rates.  

For the purpose of measuring the carrying costs of Trade Receivables and Trade Payables 

respectively I will use the ratio of interest expenses to interest bearing debt as a proxy for the 

carrying costs. This can be expressed as: 

 

                 
                  

                            
   [5.1.1] 

 

The ideal measurement would be the interest rate of short-term debt as argued, but which interest 

expenses are related to the short-term debt is not publicly available. The long-term interest rate 

Fig. 5.1.1 Supply Chains in sample 
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would often be slightly higher than the short-term interest rate
45

 but since all firms in the sample 

would then have slightly higher estimated carrying costs, the difference between carrying costs of 

firms in the Supply Chain should still be the same. 

It should be mentioned that there are several ways of measuring interest bearing debt, however I 

have chosen to include only typical credit facilities
46

 and not other debt-like obligations such as 

operating leases or pension obligations which also has an interest element such as the lease 

expenses and discount rates of defined-benefit pension plans.  

 

Shortage costs are firm specific but, as demonstrated in section 3 and 4, they have the greatest 

impact on the costs of Trade Credit when either Trade Receivables are very low or Trade Payables 

are very high. This indicates that for a large middle range of Trade Credit structures, the most 

important determinant of the cost of Trade Credit is the carrying cost.  

From section 4 I derived the average shortage costs for Trade Credit for firms within the wholesale 

industry. Since actual shortage costs are very hard to estimate, I have assumed that the shortage 

costs for OWBT, BUHO, DFDS and APMM are equal to the estimates from section 4.  

 

Apart from the carrying costs and shortage costs I will also need the Profitability (calculated as 

ROIC
47

), DTRO and DTPO of the Suppliers and Buyers respectively. I will calculate these financial 

figures as described in section 1.5.3 and will therefore also need data on revenue, EBIT, External 

Purchases, Total Assets, Trade Receivables and Trade Payables.  

 

The financial data needed for this analysis are all gathered from the firm annual reports which I 

have downloaded for both OWBT, BUHO, DFDS and APMM from Greens
48

 which is a database 

containing public available information such as the annual reports, company structure, ownership 

information etc.  

The Orbis database was used in section 4 as the data source. This was primarily due to pragmatic 

reasons as it would be too time consuming to find all the needed financial information by looking it 

up in annual reports. As this sample is small, I prefer to use data from annual reports, rather than 

financial databases, as I believe this will improve the data quality. In financial databases, analysts 

type in data to the database using typically annual reports. Thus there is another data transfer 

process which inevitable will increase the risk of typing errors (the first transfer process being the 

company producing the annual report). In that sense, using data from annual reports makes the data 

more direct and in addition I will be able to read the accounting principles and other available 

information regarding how the financial figures are treated in the annual report.  

It should be mentioned that I did not find any differences in accounting principles between the firms 

in the sample which is largely due to the fact that they are all Danish and therefore have to report 

                                                 
45

 Interest rates reflect the cost of risk for the lender which ceteris paribus will be higher for a longer tenor on the debt.   
46

 Examples of typical credit facilities would be term-loans, overdrafts, utilized part of revolving credit facilities, 

mortgage loans, corporate bonds etc.  
47

 [1.5.1] in section 1.5 
48
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their financial statements in accordance with either Danish accounting principles or IFRS between 

which there are few differences.  

 

 5.1.3 Data summary  

In order to analyse the current Trade Credit structure in the two sample Supply Chains, I have 

gathered information for the two latest financial years (2011-2012) and calculated averages of the 

financial figures needed for the analysis.  

An average is used to avoid single-year bias as also discussed in section 4.  

As the financial figures used to assess the Trade Credit structure are all ratios, changes in revenue or 

nominal value of Trade Receivables or Trade Payables should not have any effect on the Trade 

Credit structure so the average will simply smooth possible year-on-year fluctuations.  

The data results are displayed below: 

 

Fig. 5.1.2 Financial figures 
  

 Supply Chain #1 Supply Chain #2 

DKKm OWBT DFDS BUHO APMM 

Revenue 72.396,3 11.662,3 64.262,3 332.289,0 

External purchases -71.690,9 -7.884,3 -63.380,3 -221.154,0 

Hereoff bunker oil purchase/sale* 72.396,3 -2.461,0 64.262,3 -38.792,5 

     

EBITDA 454,7 1.293,7 456,2 75.701,5 

     
Trade Receivables 6.473,6 1.733,5 5.537,8 28.043,0 

Trade Payables 4.561,6 1.076,9 3.705,5 36.413,0 

     
Interest expenses -14,9 -151,3 -79,3 -4.411,5 

Interest bearing debt 2.328,2 2.618,1 1.071,6 110.431,0 

     

Total assets 8.420,6 12.547,3 6.243,9 412.717,0 

* The purchased amount of bunker oil in DKKm is disclosed in the annual reports 
Source: Own creation with data from firm annual reports 

 

It should be noted that all of the firms has more than one Buyer and Supplier respectively so in 

order to make inference about the relationship I have made a set of assumptions.  

Firstly I assume that OWBT and BUHO are the sole Suppliers of bunkering oil for DFDS and 

APMM respectively. This assumption could be relaxed as I could analyse the impact from a partial 

change in the Trade Credit structure, but the assumption improves simplicity and thus transparency 

for the analysis.  



 60 The Relation between Trade Credit Structures and Firm- and Supply Chain Profitability 

Secondly I have assumed that the average DTRO of OWBT and BUHO is the best proxy for the 

Trade Credit structure in each Supply Chain respectively. Both DFDS and APMM have a large 

amount of other production costs which are not related to bunker oil. Thus DTPO of DFDS and 

APMM would not reflect the average payment terms with the bunker oil Suppliers, but rather an 

average of payment terms for all purchases made. In reverse, OWBT and BUHO only sells bunker 

oil so their DTRO reflect their average payment terms on bunker oil sales where the assumption is 

that they have the same payment terms with all Buyers.  

 

5.1.4 Data analysis 

The figures from the annual reports are then used to calculate the following figures which are 

calculated as described in section 1: 

 

Fig. 5.1.3 Financial figures 
  

 
Supply Chain #1 Supply Chain #2 

 
OWBT DFDS BUHO APMM 

     32,6 54,3 31,5 30,8 

     23,2 49,9 21,3 60,1 

     

     /      -0,6% 5,8% -7,4% 4,0% 

     /      1,8% -0,0% 1,8% -0,0% 

     

     11,4% 10,0% 14,8% 18,9% 

Source: Own creation with data from firm annual reports summarized in table 5.1.2 

 

From the above figures it can be seen that lower carrying costs than DFDS while BUHO has higher 

carrying costs than APMM.  

This difference between carrying costs in the two sample Supply Chains should, as mentioned 

earlier, give different outcomes when assessing the optimal Trade Credit structure of each Supply 

Chain.  

The very similar DTRO of OWBT and BUHO confirms that there is some sort of industry standard 

of payment terms of around one month (31,5-32,6 days).  

The reason why the DTPO of DFDS and APMM differs from the DTRO of OWBT and BUHO is 

the fact that both DFDS and APMM have several other Suppliers which has different payment 

terms as mentioned earlier.  

 

5.2 Optimal Trade Credit structures in Supply Chains 

The previous section I outlined the current Trade Credit structure of two simple Supply Chains 

within the Bunker Oil industry. In the following section I will analyse how the total profitability of 
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the two sample Supply Chains will change when the Trade Credit structure is changed. From 

Section 4 I demonstrated that individual firms have an optimal Trade Credit structure which is 

dependent on their carrying and shortage costs. In this section I will analyse the factors which are 

important for determining the optimal Trade Credit structure for a Supply Chain and what the 

optimal Trade Credit structure would be. 

  

5.2.1 Scenario analysis of Trade Credit structures 

Low impact from shortage costs and a large impact from carrying costs would as discussed in 

section 3 allow a Supply Chain to alter Trade Credit structures to have the Trade Credit funded by 

the firm in the Supply Chain with overall lowest costs of Trade Credit. This would improve overall 

Profitability in the Supply Chain and the possible gain from the change in Trade Credit structure 

could then be divided accordingly between the firms participating in the Supply Chain by changing 

the pricing structure.  

In the following section I will analyse if this is possible in practice by looking at two simple Supply 

Chains within the bunker oil wholesale industry.  

 

Recalling hypothesis 5: 

 

When the cost of Trade Credit differs between a Buyer and a Supplier, the Trade Credit structure 

can be altered to improve overall Supply Chain Profitability. 

 

In the following section I have modelled the cost of Trade Credit in the Supply Chain when the 

Trade Credit structures changes to see if there is a significant impact on the Supply Chain 

Profitability.  

The cost of Trade Credit is calculated using equation [3.3.2] from section 3 substituting values for 

firm 1 and 2 with values for the Buyer and Supplier in each sample Supply Chain.  

 

                                √                           
  [3.3.2] 

 

The interdependence between firms in a Supply Chain means that the DTRO of the Supplier is 

equal to the DTPO of the Buyer as long as the Supplier and Buyer are the only firms in the Supply 

Chain.   

 

To assess how the total cost of Trade Credit changes with the Trade Credit structure I have 

calculated the total cost of Trade Credit in both sample Supply Chains at various values of     . 

The following figure illustrates the total cost of Trade Credit for sample Supply Chain 1 and 2 

respectively.  
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Fig. 5.2.1 Change in cost of Trade Credit at different Trade Credit structures 

 

Source: Own creation based on formulae [5.2.1] and data from firm annual reports 

 

What is evident from above figure is that both sample Supply Chains have an optimal Trade Credit 

structure which are greatly different.  

 

I have calculated the optimal level of Trade Credit for each Supply Chain in EXCEL using the 

SOLVER function.  

As the optimal level of Trade Credit is a concave relation, it could be calculated by setting the 

derivative of function [3.3.2] to 0
49

. However the derivative is a cubic function which makes the 

calculation less trivial. I have chosen to use the SOLVER function as I did not want to elaborate on 

the mathematical dimension of Trade Credit but rather focus on the economic aspects.  

 

For the Supply Chain of OWBT and DFDS, the optimal Trade Credit structure is payment terms of 

102,2 days which is higher than the current DTRO of 32,6 days. This means that the marginal cost 

of Trade Credit for OWBT is lower than the marginal benefit of Trade Credit for DFDS until 

DTRO exceeds 102,2 days. This indicates that if the current payment terms of 32,6 days are 

extended to 102,2 days, the overall cost of Trade Credit in the Supply Chain will be reduced. This 

would thus improve overall Profitability in the Supply Chain.  

However it should be noted that the improvement in Supply Chain Profitability will only be for the 

benefit of DFDS unless the increase in Profitability is somehow shared by for example changing 

pricing structure for the benefit of OWBT.  

 

For the Supply Chain of BUHO and APMM the optimal Trade Credit structure is payment terms of 

1.5 days which is significantly below from the current payment terms of 31,5 days. This means that 

if DTRO exceeds 1,5 days, the marginal cost of Trade Credit for BUHO will exceed the marginal 

                                                 
49
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benefit for APMM of receiving Trade Credit. This is due to the relatively larger carrying costs of 

BUHO compared to APMM.  

This indicates that the overall Profitability of the Supply Chain could be improved by lowering the 

payment terms from the current 31,5 days to 1,5 days.  

Similar to the conclusion for the Supply Chain of OWBT and DFDS, a decrease in payment terms 

will in this case only benefit BUHO which will have lower cost of Trade Credit due to the lowered 

payment terms.  

The development in the cost of Trade Credit for the Supply Chain of BUHO and APMM is 

illustrated below: 

 

Fig. 5.2.2 Change in cost of Trade Credit at different Trade Credit structures 

 

Source: Own creation based on formulae [5.2.1] and data from firm annual reports 

 

From fig. 5.2.2 it is visible that for all values of DTRO above 1,5 days, the cost of Trade Credit for 

BUHO will exceed the benefit of Trade Credit for APMM. Therefore the overall Profitability in the 

Supply Chain will be optimal when payment terms are 1,5 days.  

In this example shortage costs are very low which, as demonstrated in section 3, gives a closer-to-

linear relation between Trade Credit and firm Profitability. The slope for the cost of Trade Credit 

for BUHO and APMM will thus to a large extend be determined by the carrying costs of each 

respectively.  

  

From both [5.2.1] and the modelled change in Supply Chain Profitability when varying the Trade 

Credit structure, it is evident that the optimal Trade Credit structure of Supply Chains is where the 

total cost of Trade Credit is minimized. As shortage costs are most important when Trade Credit is 

very low or very high in Supply Chains, they will effectively set the upper and lower bounds of the 

Trade Credit structure. The optimal structure between these bounds will thus be determined by the 

carrying costs of the firms in the Supply Chain. As evident from the simulation, the lowest total 
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carrying costs for the Supply Chain will be when the firm in the Supply Chain with the lowest 

carrying costs will finance the majority of the Trade Credit.  

So when the relative costs of Trade Credit for the Supplier is lower than that of the Buyer, the 

Supply Chain will benefit from relatively more Trade Credit resulting in higher DTRO. This is 

illustrated by the sample Supply Chain of OWBT and DFDS. In reverse, when the relative cost of 

Trade Credit of the Supplier is higher than that of the Buyer, the Supply Chain will benefit from 

lowering the Trade Credit resulting in lower DTRO. This is illustrated by the Supply Chain of 

BUHO and APMM.  

This conclusion is similar to the conclusion reached by Wang, Ma and Zhan (2012) and to some 

extend also the aligns with the redistributive effect described by Rajan and Petersen (1996) where 

they argue that firms with easier access to funding (implied lower carrying costs) will offer more 

Trade Credit.   

For this conclusion it should be highlighted that the optimal Trade Credit structure for the Supply 

Chain is not necessarily (and most likely not) the optimal level of Trade Credit of the individual 

firm.  

 

Recalling the conclusion from section 4, the optimal level of Trade Credit for the individual firm is 

dependent on the shortage costs and carrying costs of the firm. Thus Trade Receivables will be 

reduced until the marginal carrying costs are equal to the marginal shortage costs and the same is 

true for Trade Payables.  

 

When looking at the Supply Chain as a whole, the total carrying costs and shortage costs will be 

determined by the difference between costs of Trade Credit of the firms in the Supply Chain. This 

means that from the perspective of the individual firm, the Supplier in the Supply Chain will either 

offer too much or too little Trade Credit and the Buyer will either receive too much or too little 

Trade Credit as also demonstrated in section 3, fig. 3.4.3. Even though both firms in the Supply 

Chain are worse off than compared to their own optimal level of Trade Credit, the overall Supply 

Chain Profitability is improved.  

This can be called collaborative finance and covers the holistic approach to Trade Credit structures 

in Supply Chains where Buyers and Suppliers collaborate on minimizing the overall shortage and 

carrying costs of Trade Credit in the Supply Chain by utilizing the difference in Trade Credit costs 

between firms.  

That collaborative finance can improve overall Profitability in Supply Chains is similar to the 

conclusions reached by Seifert and Seifert (2011) where they argue that making Trade Credit 

structures which are beneficial to both the Buyer and Supplier will improve the relationship and 

Profitability in Supply Chains. 

 

5.2.2 Inherent difficulties with collaborative finance 

As demonstrated in the previous section, Supply Chains have an optimal level of Trade Credit just 

as the individual firm. The optimal level of Trade Credit is a trade off between the optimal level of 

Trade Credit for the individual firm and the overall profitability of the Supply Chain.  
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When firms in a Supply Chain have different costs of Trade Credit, it will often be possible to 

change the Trade Credit structures to improve overall Supply Chain Profitability. This approach to 

Trade Credit structures is also known as collaborative finance.  

The simple Supply Chains of OWBT, DFDS, BUHO and APMM clearly demonstrated that 

collaborative finance can be used to improve overall Profitability in Supply Chains.  

 

When this is possible, and to the benefit of the total Supply Chain, then why is a collaborative 

finance approach to Trade Credit structures not observed in all Supply Chains? 

In this section I will aim at explaining inherent problems with the collaborative finance approach of 

Trade Credit structures in Supply Chains and why these problems often hinder Supply Chains from 

having an overall optimal Trade Credit structure.  

 

The prerequisite for using collaborative finance when optimizing Trade Credit structures in Supply 

Chains is that both the Buyer and Supplier is aware of the potential improvement in Profitability for 

both parties by changes the Trade Credit structure. This requires firstly that there is any potential for 

an improvement in Profitability due to differences in costs of Trade Credit which can be utilized. In 

addition both parties should be aware of how to assess the optimal Trade Credit structure in the 

Supply Chain.  

However, even though there is a potential for an improvement in Profitability due to differences in 

carrying costs and that the parties are aware of this potential, other factors might refrain the Buyers 

and Suppliers in the Supply Chain from considering collaborative finance. 

 

The bargaining power of a Supplier towards its Buyer or in reverse, the bargaining power of a 

Buyer towards its Supplier will often influence the likelihood of collaborative finance.  

Consider the following scenarios for combinations of bargaining power and costs of Trade Credit of 

the Buyer and Supplier respectively where existing Trade Credit structures are assumed not 

optimal: 

 

                         

        

A) Supplier should offer less Trade Credit 
and charge a lower price.  
Outcome: Likely that Trade Credit is 
reduced, less likely to that price is 
reduced.  

B) Supplier should offer more Trade 
Credit and charge higher price 
Outcome: Likely that Trade Credit is 
reduced, less likely to that price is 
reduced.   

        

C) Supplier should offer less Trade Credit 
and charge a lower price. 
Outcome: Collaborative finance is likely. 

D) Supplier should offer more Trade 
Credit and charge higher price. 
Outcome: Collaborative finance is likely 

        

E) Supplier should offer less Trade Credit 
and charge a lower price. 
Outcome: Unlikely that Trade Credit is 
reduced, but likely that price is lowered. 

F) Supplier should offer more Trade 
Credit and charge higher price. 
Outcome: Unlikely that Trade Credit is 
reduced, but likely that price is lowered.   

Source: Own creation   

Table 5.2.1 Bargaining power and collaborative finance 
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The conclusion from section 5.2.1 is that when there is a difference cost of Trade Credit between 

the Buyer and Supplier, this can be used to change Trade Credit structures for the benefit of the 

Supply Chain. In scenario A), the Supplier has the highest costs so reducing the amount of Trade 

Credit granted would be beneficial for the Supply Chain. This reduction in Trade Credit would 

harm the Buyer so if should be offset by a slightly lower price for the goods, corresponding to the 

lost Profitability due to lower Trade Credit. However as the bargaining power of the Supplier is 

strongest, this scenario is very unlikely.  

The Supplier would most often try to optimize its own Profitability by lowering Trade Credit and 

increase prices if possible.  

 

The same is the case in scenario B, E and F where there is a benefit for the entire Supply Chain of 

changing Trade Credit structures but the large difference in bargaining power would most likely 

yield a different outcome that the most optimal as viewed by the Supply Chain as a whole.  

In cases where the bargaining power of either the Buyer or Supplier is not significantly larger than 

the Supplier or Buyer respectively, there is a basis for using collaborative finance and optimize the 

Trade Credit structures for the benefit of the Supply Chain as a whole.  

Other similar situations where a relationship with either the Buyer or Supplier would be of strategic 

importance, a competitive advantage or similar, collaborative finance could be used to tie the 

relationship together for the mutual benefit of both the Buyer and Supplier.  

 

Even if the bargaining power between the Buyer and Supplier is similar or the Buyer or Supplier 

has a strategic importance for the other part, it can be difficult to put collaborative finance into 

practice. The concepts of collaboration in the Supply Chain to lower the overall cost of Trade Credit 

and then distribute the saving through prices or discounts require that the potential savings can be 

estimated to a fair degree. As shortage costs can be difficult to determine and firms often will have 

many different credit facilities which interest rate could be used as a proxy for carrying costs, 

finding the actual cost of Trade Credit for the firm can be quite biased.  

Thus estimation problems could also be an obstacle for implementing collaborative finance in a 

Supply Chain.  

  

Another hindrance for collaborative finance is incentive structures which could be structured in a 

way that would make decision-makers more inclined to make decisions in favour for their own 

benefit rather than the firm or the Supply Chain.  

Exam les of this could be  rocurement managers which have KPI’s of increasing DTPO for their 

firm. For them, an increase in firm Profitability from lower purchase prices due to lower DTPO 

would not be beneficial for the procurement managers. They have a target of increasing DTPO and 

hence they would prefer to pay higher prices to get higher DTPO even though both the firm and the 

Supply Chain would be better off with a different Trade Credit structure. 

 

A similar example could be a Supplier with sales staff paid by the revenue they generate. The sale 

staff would be happy to grant Trade Credit if they receive a higher price for their sales, even though 

the firm would be better off with reducing Trade Credit at the cost of lower prices.  
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The management team could also be a part of incentive programs where they get a bonus for 

performing on certain key figures such as ROIC or ROCE which are improved when Trade 

Receivables are reduced or in reverse, Trade Payables are increased.  

 

These possible arguments for not using collaborative finance are not valid from the perspective of 

the shareholders which are interested in increasing the value of the firm, but it could however still 

be a reason for the management team or procurement team to make decisions which is 

counterproductive. 

  

In summary it can be hard to implement collaborative finance in practice as bargaining power, 

estimation difficulties, incentive structures and a large array of other factors will influence firm 

behaviour and make overall economic rational decisions hard to put into practice.  

 

5.3 Third-party solutions supporting optimal Trade Credit structures 

In the previous section collaborative finance was introduced as a concept where the Trade Credit 

structure is organized to improve the overall Profitability of a Supply Chain. However there are 

many factors influencing firm behaviour and therefore collaborative finance can often be hard to 

implement in practice. In the following section I will describe how a third-party solution called 

Supply Chain Finance
50

 (SCF) can be used by Supply Chains to utilize differences in cost of Trade 

Credit between the Buyer and Suppler as an alternative to collaborative finance.   

 

5.3.1 Structure of a Supply Chain finance program 

A SCF program is a third-party solution for changing Trade Credit structures in Supply Chains by 

utilizing situations where the Buyer has lower carrying costs than the Supplier by offering different 

payment terms to the Supplier and Buyer respectively. The aim is to reduce the DTRO of the 

Supplier while increasing the DTPO of the Buyer. 

The basic functionality of the program is that the third-party (financial institutions or similar) takes 

over Trade Receivables from the Buyer. The Trade Receivables are then paid by the third-party at a 

discount to the Supplier and later paid at nominal value by the Buyer to the third-party.  

The discount rate would reflect the cost of the third-party to grant credit to the Buyer and thus, the 

Supplier would receive funding in the form of reduced Trade Receivables at a rate of the carrying 

cost of the Buyer.  

 

The below figure gives an overview of a possible SCF program structure where the DTRO of the 

Supplier is reduced to 0 days and the DTPO of the Supplier is extended to 120 days. The third-party 

in this example is a financial institution. 

 

                                                 
50

 Supply Chain Finance is also known as Reverse Factoring 



 68 The Relation between Trade Credit Structures and Firm- and Supply Chain Profitability 

Fig. 5.3.1 Overview of Supply Chain Finance program 

 

Source: Own creation 
 

The first step is for the Supplier to deliver the goods to the Buyer (1). Simultaneously the Supplier 

will issue an invoice (2), but instead of sending the invoice to the Buyer as usual, the Supplier will 

send it to the financial institution which will take over the financial obligation of the Buyer and 

instead be the new debtor to the Supplier.  

The invoice will be issued with a due date as agreed on in the SCF program which in this example 

is 120 days.  

The next step is for the Buyer to approve the invoice (3). As soon as the invoice is approved by the 

Buyer, the Buyer commits to paying the financial institution at due date for the invoice within the 

limits of the SCF program. 

The approval of the invoice from the Buyer triggers the payment of the invoice to the Supplier (4). 

Even though the due date is 120 days according to the invoice, the financial institution will pay 

immediately. Ideally the delivery of goods, the approval of the invoice and subsequent payment to 

the Supplier would happen immediately and the Supplier would effectively have DTRO of 0 days. 

In practice the approval process might take longer for example 1-3 days depending of the 

effectiveness of the Buyer to handle incoming invoices, but for simplicity of the example, I have 

assumed that the invoice will be paid after 0 days.  

The final step is the process is for the Buyer to pay their new creditor (the financial institution) at 

due date which in this example is 120 days.   

 

In summary the Supplier will have DTRO of 0 days and the Buyer will have DTPO of 120 days.  

The Supplier will receive a discounted value of the invoice (discounted by a rate reflecting the 

carrying costs of the Buyer) and the Buyer will have to pay the nominal value of the invoice to the 

financial institution.  

 

Supplier 

Financial 

institution 

Buyer 

1: delivering goods 

5: payment 120 days 

3: invoice approval 

2: invoice 

4: payment 0 days 
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The financial institution will receive payment for the difference between the nominal value of the 

invoice they receive from the Buyer and the discounted value of the invoice they pay to the 

Supplier.   

In this way the SCF program is essentially paid by the Supplier through the discounted value of the 

invoice which however should be offset by the reduced costs of Trade Credit due to lower DTRO.  

The Buyer will receive higher DTPO at no cost and the financial institution will receive payment 

corresponding to the cost of credit to the Buyer.  

 

The impact for the Supplier can be summarized as: 

 

                                         [5.3.1] 

 

Where       is the DTRO of the Supplier prior to implementation of the SCF program and 

        is the agreed payment terms in the SCF program, in the example above, 120 days.  

 

The impact for the Buyer will simply be the increase in DTPO at the rate of the carrying costs. This 

can be summarized as:  

 

                               [5.3.2] 

 

Combining [5.3.1] and [5.3.2] the total impact on the Supply Chain can be expressed as:  

 

                                     [5.3.3] 

 

Where       is equivalent to both DTRO and DTPO for the Supplier and Buyer respectively prior 

to the implementation of the SCF program. This implies that the effect of the SCF program is 

dependent on the current Trade Credit structure of the Supply Chain and the difference in carrying 

costs between the Buyer and Supplier. The larger levels of Trade Credit between the firms in the 

Supply Chain and the larger the difference in carrying costs between the firms in the Supply Chain, 

the more beneficial it will be to implement the SCF program.  

 

In the following figure I have illustrated the impact on both the individual firms and the Supply 

Chain as a whole when implementing a SCF program with various payment terms: 
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Fig. 5.3.2 Impact from a SCF program 

 
Source: Own creation, data from annual reports 

 

As illustrated in fig. 5.3.2 the Buyer will have a decrease in cost of Trade Credit while the Supplier 

will have an increase in the cost of Trade Credit. However, if there is a difference in carrying costs 

where the Buyer has lower carrying costs than the Supplier, the Supplier will benefit from receiving 

liquidity (by lower DTRO) through the SCF program at the carrying cost of the Buyer. This is 

clearly seen for Supply Chain #2 where APMM has significantly lower carrying costs then BUHO. 

Thus introducing a SCF program is beneficial for both firms as long as the payment terms in the 

SCF program is from around 30-60 days. From the point of view of the Supply Chain as a whole, 

the payment terms in the SCF program is indifferent. The overall lowered carrying costs facilitated 

through the program will reduce carrying costs by around DKK 57m. 

The opposite is the case for Supply Chain #1 where OWBT has lower cost of Trade Credit than 

DFDS. An implementation of an SCF program will thus decrease Supply Chain Profitability as the 

overall cost of Trade Credit is increased with DKK 11m.  

 

5.4 Sub-conclusion 

In this section I have aimed at answering the third sub-question: What is the relation between Trade 

Credit and Supply Chain Profitability? 

 

In summary, in section 2 and 3 I hypothesised that the relation between Trade Credit and Supply 

Chain Profitability is determined by the shortage costs and carrying costs of the Buyer combined 

with the shortage costs and carrying costs of the Supplier. In general the Buyer will benefit from an 

increase in Trade Credit in the Supply Chain as this equivalent to reduce funding costs while the 

Supplier will generally not benefit from an increase in Trade Credit as this is equivalent to increase 

funding costs.  
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This is covered by hypothesis 5:  

 

When the cost of Trade Credit differs between a Buyer and a Supplier, the Trade Credit structure 

can be altered to improve overall Supply Chain Profitability. 

 

I have aimed to answer the sub-question as well as the fifth hypothesis by making a qualitative 

analysis of two sample Supply Chains from the bunker oil wholesale industry. The two sample 

Supply Chains was chosen due to their difference in cost of Trade Credit. This would enable me to 

make inference about the fifth hypothesis. 

 

In the first Supply Chain consisting of OWBT as Supplier and DFDS as Buyer, OWBT had the 

lowest carrying costs. In the second Supply Chain consisting of BUHO as Supplier and APMM as 

Buyer, APMM had the lowest carrying costs.  

For both Supply Chains I assumed that the shortage costs where equivalent to the estimated 

shortage costs of my sample of wholesale firms in section 4.  

 

My analysis did clearly demonstrate that when there is a difference between the costs of Trade 

Credit in a Supply Chain, the Buyer, Supplier and Supply Chain as a whole, can benefit from 

changing Trade Credit structures to have more Trade Credit financed by the firm with the lowest 

cost of Trade Credit. If the Buyer has lower costs of Trade Credit, then Trade Credit should be 

reduced and in reverse, if the Supplier has lower costs of Trade Credit, then Trade Credit should be 

increased.  

This result is supporting the spill-over theory which argues that the firm in a Supply Chain with 

easiest access to capital should use Trade Credit to distribute capital in the Supply Chain.  

 

Assessing the optimal level of Trade Credit for the Supply Chain and changing payment terms 

accordingly is called collaborative finance.  

Implementing collaborative finance could thus improve overall Supply Chain Profitability but still 

also be beneficial for both the Buyer and Supplier as the saving are distributed through a changed 

pricing structure. 

However, there are several reasons why collaborative finance is not implemented in practice to a 

wider extend. Problems with accurate assessment of the Trade Credit costs and distribution of 

possible savings from altered Trade Credit structures, problems with incentive structures and 

different bargaining powers are some of the contributing factors.  

 

A possible solution of how to implement a different Trade Credit structure which can be beneficial 

for both Buyers and Suppliers is Supply Chain Finance. I have demonstrated that when the Buyer 

has lower carrying costs than the Supplier, a Supply Chain Finance program can utilize the 

difference to give both the Buyer, Supplier and Supply Chain as a whole, lower costs of Trade 

Credit.   
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6 Conclusion and further research 
 

6.1 Conclusion 

In the following section I will summarize the sub-conclusions made for section 2-5 as well as 

answer my overall research question.  

 

In section 2 I aimed at answering the first sub-question: Why do firms offer Trade Credit and which 

cost factors are related to Trade Credit? 

The conclusion is that firms offer Trade Credit due to both supply-side drivers and demand-side 

drivers. The primary supply-side drivers are that Suppliers are often able to offer funding at a lower 

cost than financial institutions as they have superior information to assess credit quality. Other 

supply-side drivers are the use of Trade Credit to promote sales, to signal product quality, to 

promote company reputation or to use Trade Credit as a competitive parameter.  

The main demand-side drivers are Buyers lack of other funding sources and the possibility of 

saving administration costs on bundling invoices if Buyers receive Trade Credit.  

The theoretical cost factors of Trade Credit for the individual firm can be described using the terms 

carrying cost and shortage cost. Offering or receiving Trade Credit will have carrying costs in the 

sense of financial expenses or opportunity costs. Carrying costs can be considered the direct linear 

cost of Trade Credit.  

Shortage costs are non-linear and most relevant if Trade Credit offered to Buyers is very low or if 

Trade Credit received from Suppliers is very high. When Trade credit offered to Buyers is very low, 

there will be significant positives related to offering more Trade Credit such as increased sales or a 

competitive edge as mentioned above. When Trade Credit received from Suppliers is very high, the 

risk of Suppliers cutting Trade Credit is high which could impose significant costs for the Buyer.  

The theoretical cost of Trade Credit for a Supply Chain is determined by the carrying costs and 

shortage costs of the Supplier and Buyer respectively. The overall cost of Trade Credit in the 

Supply Chain can thus be lowered if the Trade Credit is provided by the firm with the lowest costs 

of Trade Credit.  

 

In section 3 I aimed at adding a mathematical dimension to the hypotheses formulated in section 2 

in order to have some testable relations for the quantitative analysis in section 4 and the qualitative 

analysis in section 5.  

The main conclusion for the relation between Trade Credit and Profitability for the individual firm 

is that Trade Receivables and Trade Payables should be optimized separately.  

For Trade Receivables the optimal level is where the marginal shortage cost (benefit) of Trade 

Receivables is equal to the marginal carrying cost of Trade Receivables. Similar for Trade Payables, 

the optimal level is where the marginal carrying cost (benefit) of Trade Payables is equal to the 

marginal shortage cost of Trade Payables.   

An important property for both Trade Receivables and Trade Payables is that when the shortage 

costs approaches 0, the relation between Profitability and the level of Trade Receivables and Trade 

Payables respectively, approaches a linear relation. This implies that when the shortage costs of 
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Trade Receivables and Trade Payables approaches 0, the optimal level of Trade Receivables and 

Trade Payables will be 0 and ∞ res ectively.  

When addressing the optimal level of Trade Credit for the Supply Chain, the interdependence 

should be taken into consideration in the sense that the offered Trade Receivables of the Supplier is 

equal to the Trade Payables of the Buyer. Thus, in most cases, it will not be possible for both the 

Buyer and Supplier to have an optimal level of Trade Credit at the same time, and the optimization 

for either the Buyer or Supplier will be at the expense of the other part.  

The optimal level of Trade Credit for the entire Supply Chain will be where the total cost of Trade 

Credit is minimized even though this could imply that neither the Supplier nor the Buyer will have 

an optimal level of Trade Receivables or Trade Payables.  

 

Section 4 aimed at empirically answering the second sub-question: What is the relation between 

Trade Credit and firm Profitability? 

To answer this sub-question I gathered data from the financial database Orbis for a sample of 439 

firms. This data was analysed using a multivariate regression analysis with XLSTAT using the 

method of least squares. The main conclusion is that I can confirm hypothesis 1-4 for my sample. 

This implies that the relation between Trade Credit and firm Profitability is dependent on the 

carrying costs and shortage costs of Trade Receivables and Trade Payables respectively.  

Offering Trade Receivables to Buyers will be associated with a positive impact on firm Profitability 

due to the positive shortage costs. On the other hand, offering Trade Receivables to Buyers will also 

have negative carrying costs. Thus the optimal level of Trade Receivables will be where the 

marginal benefit of offering Trade Receivables is equal to the marginal costs of offering Trade 

Receivables. From my analysis, the optimal level of DTRO is calculated to be 37,8 days which is 

close to the current average of DTRO for my sample which is 38,2 days.  

In my sample, there are large variations in the level of DTRO between the firms. This indicates that 

several firms could improve their Profitability if they altered their Trade Credit structure.  

Similarly, receiving Trade Payables from Suppliers will have a positive impact on firm Profitability 

due to positive carrying costs. However, firm Profitability will also be negatively impacted due to 

the negative shortage costs associated with Trade Payables. Like Trade Receivables, the optimal 

level of Trade Payables is where the marginal benefit of receiving Trade Payables is equal to the 

marginal costs of receiving Trade Payables.  

From my analysis, the optimal level of DTPO is calculated to be 109,7 days, which is quite above 

the current average of DTPO for my sample which is 36,1 days. 

The large difference between the sample mean and the optimal level of Trade Payables indicates 

that several firms could improve their Profitability if they could receive more Trade Payables from 

their Suppliers.  

 

Section 5 aimed at answering the third sub-question: What is the relation between Trade Credit and 

Supply Chain Profitability? 

To answer this sub-question I made a qualitative analysis of two sample Supply Chains from the 

bunker oil wholesale industry where I used data from their annual reports to assess the cost of Trade 

Credit for the Buyer, Supplier and Supply Chain as a whole.  
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The main conclusion from my analysis is that I can confirm hypothesis 5 which cover the relation 

between Trade Credit and Supply Chain Profitability.  

For the first sample Supply Chain, the cost of Trade Credit for the Supplier was significantly lower 

than the benefit of Trade Credit for the Buyer. I calculated that the optimal Trade Credit structure 

would be with DTRO of 102,2 days at which the total cost of Trade Credit for the Supply Chain 

would be lowest. The current payment terms were 32,6 days which implies that the overall Supply 

Chain Profitability would be improved by increasing DTRO to 102,2 days.  

The opposite was true for the second sample Supply Chain where the cost of Trade Credit for the 

Supplier was significantly higher than the benefit of Trade Credit for the Buyer.  

The optimal Trade Credit structure was calculated to be DTRO of 1,5 days compared to their 

current DTRO of 31,5 days. Thus, Supply Chain Profitability would be greatly improved by 

changing the Trade Credit structure to DTRO of 1,5 days.  

For both cases, the change in Trade Credit structure would improve overall Supply Chain 

Profitability but it would be at expense of the Supplier in the first Supply Chain and at the expense 

of the Buyer in the second Supply Chain.  

However, if the savings from the improvement in Supply Chain Profitability was shared between 

the Buyer and Supplier by making changes in the price structure, a change in Trade Credit structure 

could be beneficial for both parties. This is called collaborative finance which covers the situation 

where the Buyer and Supplier collaborate to change Trade Credit structures to improve Supply 

Chain profitability for their mutual benefit.  

However, there are several reasons why collaborative finance is not implemented in practice to a 

wider extend. Problems with accurate assessment of the Trade Credit costs and distribution of 

possible savings from altered Trade Credit structures, problems with incentive structures and 

different bargaining powers are some of the contributing factors.  

A possible solution is to implement a Supply Chain Finance program where different DTRO and 

DTPO are offered to the Supplier and Buyer respectively by introducing a third-party. I have 

demonstrated that when the Buyer has lower carrying costs than the Supplier, a Supply Chain 

Finance program can utilize the difference to give the Buyer, the Supplier and the Supply Chain as a 

whole, lower cost of Trade Credit and thus improved Profitability. 

 

Addressing my overall research question: What is the relation between Trade Credit and 

Profitability and can firm- and Supply Chain Profitability be improved by changing Trade Credit 

structures? 

 

The final conclusion is that the relation between Trade Credit and Profitability is non-linear for both 

Trade Receivables and Trade Payables and that the impact on Profitability is determined by the 

carrying costs and shortage costs of each component which should be viewed separately. 

Furthermore, the overall Profitability in Supply Chains can be improved by implementing 

collaborative finance where the Trade Credit is provided by the firm with the lowest costs of Trade 

Credit.  
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6.2 Thesis limitation and further research 
In my thesis I have aimed at describing the relation between Trade Credit and firm- and Supply 

Chain Profitability as well as how the Trade Credit can be structured to improve Profitability.  

 

However, the research field of Trade Credit is large and there are several other interesting questions 

which could be addressed. In this section I will comment on some of the shortcomings of my thesis 

as well as propose other possible topics within the field of research of Trade Credit.  

Firstly I have limited my research to cover the Nordic countries, Denmark, Norway and Sweden 

and I have also further limited my research to only cover the wholesale industry. These choices 

have been made to reduce the number of explanatory variables and make the analysis more 

transparent, but it could be informative to broaden the research to cover other geographies and 

industries.  

Other factors which I have not identified within my chosen geography or industry could be of 

importance thus an analysis spanning wider, could also improve the overall knowledge base for the 

research area of Trade Credit.  

The quantitative as well as qualitative analysis in my thesis is based on cross-sectional data. A time-

series study of the development of Trade Credit structures in Supply Chains could be very 

interesting, as it would shed some more light on how Trade Credit structures are related to the 

macroeconomic development of the environment in which the Supply Chains operate.  

 

I have delimited my thesis to not cover the bargaining situations which address how the current 

Trade Credit structures in Supply Chains have been formed. Developing a frameset for determining 

the most likely Trade Credit structure in a Supply Chain by factors such as bargaining power, 

strategic importance of the Supplier, strategic importance of the Buyer etc., could be very helpful 

for understanding how Trade Credit structures are made. 

 

Another interesting topic within Trade Credit is the concept of collaborative finance. In my thesis I 

highlighted the benefits as well as potential obstacles of collaborative finance, but I believe that 

much more research within this area could be important for a more complex understanding of the 

dynamics of collaborative finance.  

A possible research strategy for the topic could be to interview a range of stakeholders within both 

Suppliers and Buyers in Supply Chains where there would be a potential for collaborative finance.  

This could help uncover which factors are taken into consideration from those who should supply 

the Trade Credit and those who should receive the Trade Credit.  

 

Finally I would find it interesting to look into Supply Chains which have implemented third-party 

solutions to optimize their Trade Credit structure. It would be relevant to analyse whether actual 

savings and benefits for both the Supplier and Buyer have been achieved, and whether the overall 

cost of Trade Credit in the Supply Chains is actually reduced. 
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II Appendix 
 

II.I Interest rate development 

 

 
Source: Own creation with data from FactSet. 10-year government bond interest rates.  

 

 

II.II Sample selection criteria and sample size 

The following table summarize the selection criteria and their influence on the sample size: 

 

Step Criteria Step sample size  Final sample size 

1. Status: Active 89,049,374 89,049,374 

2. Public/Private/Branch: Public 
(AG/SA/SPA/NV/OYJ/ASA/KK etc.), Private 
(GmbH/SARL/SRL/BV/OY/AS/YK etc.) 

42,227,946 26,906,665 

3. Consolidation code: C1 (companies with consolidated 
accounts only), U1 (companies with unconsolidated 
accounts only) 

23,594,732 13,446,129 

4. World region/Country/Region in country: Denmark, 
Norway, Sweden 

4,386,186 757,568 

5. Operating revenue (Turnover) (th EUR): 2012, 2011, 
2010, min=1,000, max=10,000,000, for all the selected 
periods 

1,559,061 70,479 

6. EBITDA: All companies with a known value, 2012, 2011, 
for all the selected periods 

4,270,267 65,102 

7. Cost of employees: All companies with a known value, 
2012, 2011, for all the selected periods 

3,807,375 58,207 

8. Interest paid: All companies with a known value, 2012, 
2011, for all the selected periods 

2,835,380 46,021 
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9. Total assets: All companies with a known value, 2012, 
2011, for all the selected periods 

9,653,091 46,021 

10. Stock: All companies with a known value, 2012, 2011, for 
all the selected periods 

8,708,972 46,018 

11. Debtors: All companies with a known value, 2012, 2011, 
for all the selected periods 

8,480,934 46,018 

12. Creditors: All companies with a known value, 2012, 2011, 
for all the selected periods 

7,857,014 46,018 

13. Shareholders funds: All companies with a known value, 
2012, 2011, for all the selected periods 

9,664,757 46,018 

14. NAICS 2007 (Primary codes only): 42 - Wholesale Trade 10,319,395 8,241 

15. Ultimate Owner: Def. of the UO: min. path of 50.01%, 
known or unknown shareh.; GUO only 

988,121 512 

Source: Orbis 

 

 

 

 


