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Abstract: 

 

The present study examines the associations between the various factors which are related 

to the process of assigning the production cost (direct and mainly indirect) to different cost 

objects. In particular, the focus is on detecting the relationship between the costing choices 

used, which specify the implementation of the costing process in practice, with the main 

characteristics of the firm and the products produced. 

 

The results suggest that, in Greece, the implementation of the costing process takes place in 

rather traditional contexts, maintaining a relatively modest, in complexity, costing system. The 

differences found in the cost structure and the characteristics of the products are not expected 

to cause significant difficulties in the cost allocation and the assignment process. 

As expected, a positive correlation has been found between the size of the firm and the level 

of detailed recording of costing related information.  

 

The argument that the diversification of the production process, as determined by the large 

number of products being produced, creates a need for more accurate and detailed cost 

recording system is also supported.  

 

Finally, findings suggest that there is a negative correlation between the use of different 

allocation methods’, for both internal and external accounting reports. 
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1. Introduction and theoretical background  

 

The primary objective of any cost system is to determine the production cost for the 

cost objects which are determined based on the needs of the firm. At the same time, 

managers pursuit multiple cost objectives, as evidenced using cost information in a 

variety of business decisions, and this something that is expected to have a 

significant impact on a cost system’s general operation (Horngren et al., 2005; 

Rayburn, 1996; PAIB, 2009). One of the most important issues that such a system 

should deal with concerns the cost allocation or the assignment process, which is 

neither easy to be directly identified in different cost items nor is associated with 

multiple cost centres or functions (Biddle and Steinberg 1985; Dimitras and Ballas 

2009; Tatsiopoulos et al., 2010; Liapis and Thalassinos, 2013). 

 

In addition, a cost system is also affected by the organization and the actual 

operation of the production process. More specifically, the type of products 

(customized, standardized), the range of products (small or large number of different 

products) and the way that production process operates (automated, non-automated) 

are expected to affect the way that a cost system is organized and operates (Chen 

1996; Fullerton and McWatters, 2004; Hilton, 2002; Rayburn, 1996). In a modern 

cost system, the effect of these characteristics is reflected by differences in the cost 

structure.  

 

Particularly, during the last thirty years, the development of new production 

philosophies is evident through the integration of technological developments in the 

production process (Tsai, 1996)3. In practice, this differentiation is reflected as a 

reduction in the proportion of the direct labour costs and with an increase of the 

indirect costs, also known as overheads (Armostrong, 2002; Kee, 2008; Lowder, 

2006). This observed "redistribution" has prompted a general question not only 

concerning the usefulness but, also, the suitability of the existing costing 

methodologies (Cooper and Kaplan, 1988; Gupta, 1993; Lere, 2001). The stronger 

criticism concerns the appropriateness of using allocation bases that are linked to 

direct labour. The significant reduction in the proportion of the direct labour, due to 

the automation of the production process, is probably the most critical point of 

negative criticism. 

 

Similarly, the production of diversified products also entails variations in the 

demand and resource consumption, exacerbating the need for accuracy and detail 

regarding the level of overheads’ absorption from products with a differentiated 

production volume. Computational and other types of errors are often in the above 

process, causing distortions in the calculation of cost figures (Abernethy et al., 2001, 

Cardinaels and Labro, 2009). Turning into choices, such as the implementation of 

multiple cost pools, is considered to improve the accuracy of cost estimations 

                                                           

3 Based on Brimson (1986), Cooper and Kaplan (1988). 
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(Heitger, 2007 as reported by Tse, 2011; Thalassinos and Liapis, 2014; Keisidou et 

al., 2013). In addition, diversified products have characteristics that often create the 

need for complex decision-making relatively to the resource planning, due to the 

complex interdependencies created between products and resources (Balakrishnan et 

al., 2011), making even more necessary the incorporation of precision, as a 

characteristic of the costing data used. 

 

The primary task of a costing system is to collect the necessary cost related data (or 

information). The choices that a company use in terms of costing tools (methods - 

techniques - practices), which can be incorporated into a costing system are 

numerous. However, the effectiveness of the cost system is affected by the 

appropriateness of the corresponding options. In other words, a costing system could 

not operate independently of the production process, or the corresponding production 

system (Tatsiopoulos et al., 2010). Additionally, features such as the needs and the 

business characteristics, as well as the individual features of the products produced, 

are determinant factors for choosing between alternatives as far as the 

implementation of the costing process is concerned. 

 

Therefore, the design choices include specific features of the cost system, forming 

the content of cost data used by executives for decision-making (Ismail and 

Mahmoud, 2012). Although a uniform and generally acceptable approach concerning 

the designing choices cannot exist, the study of relevant literature makes evident that 

cost accumulation and allocation, as well as cost assignment at cost objects, are 

fundamental issues for any costing system (Abernethy et al., 2001, Al-Omiri and 

Drury, 2007; Brierley, 2010; Drury and Tales, 2005; Fisher and Krumwiede, 2012; 

Ismail and Mahmoud, 2012; Pizzini, 2006). 

 

This empirical study investigates the relationship between costing choices used and 

the firm and product characteristics. Costing choices, such as (a) the use of different 

cost allocation methods; (b) the number of indirect cost allocation bases; (c) the 

number of allocation bases; (d) the number of cost pools; and (e) the type of cost 

pools, are explored. In this way, it is attempted to determine the form and strength of 

the relationship between the factors examined.  

 

2. Research methodology 

 

2.1 Sample 

A field survey was conducted on a sample of Greek manufacturing firms, with sales 

turnover of more than 500.000 €. The final sample consists of 598 manufacturing 

firms (a response rate of 45%, considering the number of the firms that had initially 

agreed to participate in the survey and 16% response rate when the total population 

is considered).  

 

According to Table 1, over 2/3 (77%) of the participants were male, aged between 

36-45 (39.3%) or older (34.8%), holding a higher education degree (71.3%), even 
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with a postgraduate or doctoral degree (10.5%). The average experience of all 

participants was 17.7 years. Most of them work in the Accounting Department 

(56.9%) or perform other administrative tasks (33.8%), where some of them are 

Directors (31.2%) or Supervisors (43.4%) of their departments, while 22% of them 

are Managing Directors or General Managers. As far as their «in the job» 

experience, average they are in the current employee for 11.30 years, which shows 

that workers tend to pursue rather stable employment relationships. 
 

Table 1. General respondents’ characteristics 
General 

respondents’ 

characteristics 

Answers 

Gender (%) Male (77%) Female (23%) 

Age (%) 
Up to 25  

  (0%) 

  26-35  

(25.9%) 

  36-45  

(39.3%) 

  46-55  

(24.8%) 

 >55  

(10%) 

Educational level 

(%) 

High School 

(8%) 

Techn.Educ.

Ins. 

(21.2%) 

University 

(50.3%) 

Master 

(18.8%) 

PhD 

(1.7%) 

Total experience 

(Mean)       
17.70 years 

Current position’s 

experience (Mean) 
11.29 years 

Employment 

department (%) 

Production    

(8.5%) 

Accounting 

(56.9%) 

Admini-

stration 

(33.8%) 

 Other 

(0.8%) 

Position’s title (%) 
 C.E.O.  

(13.7%) 

General 

Manager 

(8.3%) 

Director  

(31.2%) 

Supervisor 

(43.4%) 

Other 

(3.4%) 

 

Table 2: General firms’ characteristics 
General characteristics of the firms  Results 

Number of employees (mean) 
Administration department: 33 

Production department: 78 

Annual sales turnover (in ,000 €) (mean) 
2013: 28,934.51 

2012: 32,382.25 

Sales distribution (2013) 

Up to 1 million: 14.1% 

1-5 millions: 27.4% 

5-20 millions: 26.7% 

20-50 millions: 15.8% 

More than 50 million: 16.1% 

Number of main products 

Up to 10: 34.6% 

11-50: 26.7% 

51-300: 23.3% 

More than 300: 15.4% 

The sample size of the participating firms is relatively representative of the size of 

Greek businesses (Table 2). 
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2.2 Questionnaire design 

A structured questionnaire was used as a research instrument for collecting primary 

data. It mainly consists of questions adopted from similar surveys found on the 

relevant literature (Tables 3-5). Therefore, every possible effort was taken to ensure 

the validity of the present survey. The questionnaire consists of the following parts: 

respondent’s general information, general information on the firm (including cost 

elements), production data and a description of the costing system features. 

 

The questionnaire was tested (pre-test) before it was released, to assess the degree of 

its content validity (Saunders et al., 2009). Such a test is used to check if the 

objectives of the research are correctly measured or captured. Consequently, the 

questionnaire was sent for a pre-test to three academics, five senior business 

executives (employed as cost accountants) and two chartered accountants. The main 

aim of this process was to realize whether the respondents perceived the terminology 

in a similar way (Dimitriadi, 1999).  

 

Tables 3, 4 and 5 analytically present the items used to determine the factors 

examined in the present study, as well as the supporting literature. Most of these 

questions are measured using a five-level scale (Likert type), where 1 indicated 

“absolute disagreement” and 5 “absolute agreement”. The main features examined 

include the level of product standardization or diversification. In costing terms, when 

standardized products are mainly produced, the underlying conditions created 

establish a framework that makes the calculation of production costs a more 

standardized and familiar process to the executives of the enterprise. On the other 

hand, variations in some characteristics such as the volume of products produced and 

the use of services from other supporting departments, result in a more complicated 

and time-consuming cost allocation and assignment process. At the same time, the 

accuracy of the estimated costs is also affected while the complexity of the costing 

system is increasing as well (Alnestig and Segersted 1996; Lamminmaki and Drury, 

2001; Lea and Fredendall, 2002). In addition, it causes variations in the cost 

structure, namely the ratio of the different cost categories (raw materials, direct 

labour and overhead). 

 

3. Descriptive statistical analysis results 

 

3.1 Cost structure and production cost 

Table 6 includes the production’s fundamental costing data for the companies 

participating in this research, such as the fixed and variable cost ratio, the direct and 

indirect cost ratio, and the production cost structure. 

 

According to the findings, the ratio between fixed and variable costs is almost equal 

(Average – 48.11% and 49.92%, respectively). On the contrary, the ratio between 

direct and indirect costs was found to be 2/3 and 1/3 (average 68.10% and 29.35% 

respectively). The above findings do not significantly differ from those of Al-Omiri 

and Drury (2007). Perhaps such a high proportion of direct costs suggests that firms 
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may have ways to improve the visibility and accuracy of the calculated cost 

(Cinquini et al., 2013). In this way, there is a limited need for investment in complex 

and more sophisticated costing systems (Brierley et al., 2001, Major and Hopper 

2005). Finally, regarding the cost structure, the results show that, on average, 

60.45% refers to raw materials, while there is an almost equal ratio between direct 

labour costs (19.41%) and overheads (19.12%). 

 

The above results seem to confirm the general assertion of a declining proportion in 

labour costs, mainly due to the automation of the production process (Bhimani and 

Bromwich, 1992) and are like those of Venieris and Cohen (2008) who have also 

examined Greek manufacturing firms. However, compared to those of Al-Omiri and 

Drury (2007), they differ especially regarding the overheads’ ratio (33.8%). 

Generally, for contemporary business environments, it seems that Kee's (2008) 

claim, that the proportion of labour cost is around 12%, is confirmed. However, a 

significant differentiation (33.8%) in the ratio of overheads (direct and indirect) may 

be justified due to the implementation of different philosophies and technologies in 

the production process (Lere, 2001; Lowder, 2006; Tsai, 1996), compared to those 

implemented in Greece. 
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Table 3. Supporting literature for “Firm’s characteristics” 
Factor: Firm’s characteristics 

Measurement: 6 questions to identify firm’s features that might affect costing choices  

Variables Measurement description References 

Firm’s size 

 

2 questions relatively to the number 

of employers and turnover, during 

2012-2013. 

Lukka and Granlund 1996, Hoque 

and James 2000, Chenhall 2003, 

Drury and Tales 2005, 

Krumwiede και Suessmair 2006, 

Schoute 2009.  

Main 

products 

1 question relatively to the number 

of main products. 

Alnestig and Segersted 1996, Tsai 

1996. 

Fixed and 

variable cost 

rate 

1 question relatively to the rate of 

fixed and variable cost. 

Oberholzer and Ziemerink, 2004. 

Direct and 

indirect cost 

rate 

1 question relatively to the rate of 

direct and indirect cost 

Cohen and Kaymenaki, 2005. 

Cost structure 1 question relatively to the rate of 

materials cost, labour cost and 

overheads  

 

 

Table 4. Supporting literature for the “Type of products” 
Factor: Type of the product 

Measurement: 7 questions to determine the specific products’ characteristics (standard, 

diversified) 

Variables Measurement description References 

Standard 

products  

3 questions relatively to the standardization of the 

process. 

 

1. The firm produces only standard products 

2. The largest percentage of sales comes from standard 

products 

3. The production process is flexible enough to provide 

customers with a wide variety of products 

Kaymenaki 

(2008) 

Diversified 

products 

4 questions relatively to the diversified production 

process. 

 

1. There are significant differences between production 

lines  

2. Design, production and distribution activities vary 

considerably between products 

3. Production volume varies considerably between 

production lines 

4. Between production lines, the use of services by the 

support departments varies considerably 

Kaymenaki 

(2008) 

Table 5. Supporting literature for the «Cost system features» 
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Factor: Identification of cost system features  

Measurement: 5 questions relatively to the cost system features  

Variables Measurement 

description 

References 

Diversified allocation methods 

based on the needs (Financial 

Accounting – Internal audit). 

1 question Krumwiede and Suessmair, 2006 

 

Indirect cost allocation (plant-

wide or departmental allocation 

bases). 

1 question Drury 2000, Drury and Tales 2005, 

Krumwiede and Suessmair 2006.  

Number of allocation bases. 1 question Schoute, 2009. 

Number of cost pools. 1 question Drury and Tales 2005, Krumwiede 

and Suessmair 2006, Al-Omiri and 

Drury 2007, Schoute 2009. 

Type of cost driver used. 

 

1 question Drury 2000, Brierley et al., 2001, 

Drury and Tales 2005, Venieris and 

Cohen 2007, Wihinen 2012. 

 

 

Table 6. Cost proportion and cost structure 

Variables Variable values 
Percentage 

(%) 

Cumulative 

Percentage 

% 

 Mean 

Proportion of fixed cost  

0-10% 7.9% 7.9% 

48,11 

10-20% 10.4% 18.3% 

21-30% 20.9% 39.2% 

31-40% 8.7% 47.9% 

41-50% 9.2% 57.1% 

51-70% 21.2% 78.3% 

71-80% 12.5% 90.8% 

81-100% 9.2% 100% 

Proportion of variable 

cost  

0-10% 6.3% 6.3% 

49,32 

10-20% 17.5% 23.8% 

21-30% 12.2% 36.0% 

31-40% 10.0% 46.0% 

41-50% 7.1% 53.1% 

51-70% 23.9% 77.0% 

71-80% 11.7% 88.7% 

81-100% 11.3% 100% 

Proportion of direct 

cost 

0-20% 4.8% 4.8% 

68,10 

20-40% 8.8% 13.6% 

41-50% 6.6% 20.2% 

51-60% 10.9% 31.1% 

61-70% 22.0% 53.1% 

71-80% 23.7% 76.8% 
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81-90% 14.0% 90.8% 

91-100% 9.2% 100% 

Proportion of indirect 

cost 

0-10% 18.0% 18.0% 

29,35 

11-20% 25.4% 43.4% 

21-30% 25.0% 68.4% 

31-40% 12.7% 81.1% 

41-50% 7.5% 88.6% 

More than 50% 11.4% 100% 

 
However, the findings regarding the direct labour cost (19.41%) significantly differ 

(10%) compared to the results of other similar surveys (Szendi and Elmore 1993, as 

reported by Reinstein and Bayou 1997). This could be interpreted in two ways: 

 

(a) labour costs in Greece are higher than those included in the above survey; 

(b) in Greece, businesses are more labour-intensive and investments in modern 

automation is lower compared to other countries. 

 

Although it is not unusual to notice significant differences on the findings of such 

surveys (Brierley et al., 2001), it seems that for Greek firms, there is an additional 

point of differentiation. The non-confirmation of overheads’ significance, as a 

proportionally larger cost compared to the direct labour cost, could be regarded as an 

unexpected finding. However, it is possible this to stem from the way that products 

are differentiated, especially, when their production process involves not only 

significant modifications to the raw materials used, but, also, engine’s restart (lead) 

times. Eventually, such conditions may lead to a more complex production process 

and an increase of the overheads (Abernethy et al., 2001; Tsai 1996). 
 
As far as the findings concerning the percentage between direct and indirect 

production costs, they show that 76.8% of the firms have a direct cost ratio of up to 

80%, which means that the indirect costs are proportional around 20%. More 

generally, since indirect costs cannot be clearly and accurately identified and 

measured in each cost item then, it might cause difficulties in the costing process, 

forcing the firm to find alternative ways for its allocation. Of course, the smaller its 

participation to the total production cost, the less likely is the appearance of various 

cost distortions, originated from the lack of accuracy during its assignment.  

 

3.2 Production characteristics 

The identification of the specific product characteristics, as well as the way the 

production function is generally organized, was attempted through the "evaluation" 

of specific features. Table 7 shows the mean score (and the standard deviation) for 

each of the examined features, with a hierarchical rank from highest to lowest. 
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Table 6 (cont.). Cost proportion and cost structure 

Variables Variable values 
Percentage 

(%) 

Cumulative 

Percentage 

% 

 Mean 

Proportion of direct 

materials’ cost 

0-20% 4.3% 4.3% 

60,45 

20-40% 14.3% 18.6% 

41-50% 14.0% 32.6% 

51-60% 19.0% 51.6% 

61-70% 20.1% 71.7% 

71-80% 14.7% 86.4% 

81-90% 10.5% 96.9% 

91-100% 3.1% 100% 

Proportion of direct 

labour cost  

0-5% 12.0% 12.0% 

19,41 

6-10% 24.3% 36.3% 

11-15% 10.8% 47.1% 

16-20% 19.3% 66.4% 

21-25% 8.1% 74.5% 

26-30% 12.4% 86.9% 

31-70% 13.1% 100% 

Proportion of overhead 

cost 

0-5% 10.5% 10.5% 

19,12 

6-10% 22.8% 33.3% 

11-15% 15.5% 48.8% 

16-20% 21.0% 69.8% 

21-25% 7.3% 77.1% 

26-30% 8.9% 86.0% 

31-70% 14.0% 100% 

 

Table 7. Products’ characteristics diversification 
Production characteristics Mean S.D. 

The production process is flexible enough to provide customers with a 

wide variety of products. 
4.06 1.065 

The majority of sales come from standard products. 3.33 1.532 

The company produces only standard products. 3.08 1.592 

Production volume varies considerably between production lines. 3.02 1.224 

Production lines show significant differences between them. 2.86 1.295 

The activities of product design, production and distribution vary 

considerably between products. 
2.57 1.230 

The use of services provided by the supporting departments varies 

considerably between production lines. 
2.49 1.183 

 

The exploration of product’s degree of differentiation, i.e. the level of 

standardization or customization in their features, is important because it affects the 

cost flow and, consequently, the method used for collecting cost data (Garrison and 

Noreen, 2006). Additionally, product diversification in terms of production volume, 

production lines, or even the degree of innovation incorporated in the products, is 

expected to affect the practical implementation of the costing procedure, as well as 
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the company's available choices when collecting the cost data (Cinquini et al., 2013). 

Producing many different products not only requires more resources to be consumed 

(Kellermanns and Islam, 2004), but also might create interactions that are expected 

to affect each individual product’s total cost, especially when economies of scale are 

present. 

About the determination of the products’ level of differentiation, it appears that the 

participating firms are mainly selling and producing standard products (mean: 3.33 

and 3.08 respectively). However, the relatively high standard deviation probably 

imply that there are significant differences in the homogeneity of the product 

characteristics, resulting in a mix of standardized and customized products, based on 

rather flexible production processes. Finally, at least for some companies, the 

production volume does not appear to be significantly different among various 

production lines. 

 

A similar picture emerges considering the findings concerning the level of small 

differentiation in the design, production and distribution activities, between 

production lines, as well as the usage of supporting services. 

 

3.3 Methods and process of allocation  

The differentiation in the allocation methods, which will allow them to better satisfy 

the financial accounting and internal auditing needs, is the main choice of almost 

three out of four firms (72.5%) in the sample. The above finding may imply either 

that the needs arising from the obligation for external reporting (a compulsory and 

inevitable task) are likely to be predominant, or that the current information systems 

assist the process of transforming costing data according to the executive’s needs. 

 

In general, the main reason for the emergence of the allocation problem is the 

presence of cost that is associated with many different cost centres or functions. The 

combined use of allocation rates and allocation sheets is a frequent choice (42.7%) 

for Greek companies, although 29.7% of them use only the allocation sheets, while 

27.6% directly allocate costs by using predetermined allocation rates. Probably, the 

limited rate of the utilization of the predetermined allocation rates is due to the need 

of adjusting accounting differences which arise at the end of the fiscal period, 

particularly when the firm uses budgeted rather than actual figures (Dimitras and 

Ballas, 2009). 

 

Over half of the participating firms (57.4%) use separate allocation rates for indirect 

costs, which are determined departmentally. The existence of separate allocation 

rates is expected to promote the accuracy of the calculated figures (Krumwiede and 

Suessmair, 2006), while maintaining a modest degree of complexity for the costing 

system (Schoute, 2009). Such a choice is probably stimulated by differentiations in 

the products and their corresponding cost centres (Dimitras and Ballas, 2009). 
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The mean of number of allocation bases used by firms found to be 4.26, with up to 3 

bases used by 68.7% of them. Compared to other surveys (Al-Omiri and Drury, 

2007), the relatively small number of bases used may underline the effort of these 

firms to maintain a balance between the degree of precision and easiness when 

collecting cost data, implying that they rather prefer to use traditional cost systems 

(Schoute, 2009). Alternatively, it could be due to their effort to maintain a moderate 

level of complexity, as well as to limit and control a system’s maintenance costs 

(Cinquini et al., 2013), without negatively affecting the accuracy of the costing 

process. 

Further, it is revealed that, on average, the number of cost pools used is around 7.53. 

Compared to other similar surveys4 (Al-Omiri and Drury, 2007), this number is 

much smaller, while over three-quarters of the firms (80.6%) use up to 6 different 

cost pools, revealing the use of cost systems with a medium level of complexity 

(Drury and Tales, 2005). In any case, the provided level of accuracy of the collected 

cost information is not adversely affected.  

 

On the contrary, according to Balakrishnan et al. (2011), the use of more than 10-15 

cost pools may have a negative impact. Moreover, more than half of companies 

(58.5%) use transaction cost drivers for measuring activities. Duration cost drivers, 

which are considered to provide more accurate cost data and characterize more 

sophisticated cost systems (Al-Sayed and Dugdale, 2016), are used by 26.1% of the 

firms. Finally, intensity cost drivers are used only by 16.2% of the firms. Probably, 

this low rate is justified by the increased difficulty in calculating such types of cost 

drivers, while the increased level of difficulty is not balanced by a higher costing 

accuracy (Drury 2000; Venieris and Cohen 2007; Wihinen, 2012). 

 

4. Data analysis and results 

 

4.1 Costing choices used and product type 

The results of the correlation analysis between the costing options used (differences 

in the allocation methods, number of indirect cost allocation rates, number of cost 

allocation bases, number of cost pools and the type of cost driver used) and the 

product type (standardized products and differences in the production process) are 

presented in Table 8. The examination of the results reveals that the production of 

products with different characteristics is the main factor which is associated to the 

adoption of specific costing choices, providing a picture of the implementation of the 

production process in practice. 

 

More specifically, statistically significant positive correlations were found between 

the diversified production process and: a) the number of indirect cost allocation rates 

                                                           

4 However, most of those surveys included firms implementing Activity Based Costing - 

A.B.C. 



E.I. Tsifora, P.D. Chatzoglou 

 

105 

 

(r: ,292), b) the number of cost allocation bases (r: ,254) and c) the number of cost 

pools (r: ,250). Also, it is significantly (negatively) correlates with the use of 

diversified allocation methods (r: - ,175). It is should be reminded that the use of 

different allocation methods is triggered by the different obligation to satisfy needs, 

when compiling of external and internal reports. 

 

The production of diversified goods may entail variations in demand and resource 

consumption, especially when diversification is also observed in terms of production 

volume. In such circumstances, errors are often introduced, resulting in distorted cost 

figures calculation. Consequently, there is an increased need for accuracy and 

precision regarding the overheads’ absorption level (Abernethy et al., 2001, 

Cardinaels and Labro, 2009). Features, such as the use of multiple cost pools, 

improve the accuracy of estimates (Heitger 2007, as reported by Tse 2011). 

Frequently, the diversified production requires complex decisions especially on the 

planning of resources used (Balakrishnan et al., 2011), creating a pressing need for 

precision in the estimated costing figures. 

Also, a statistically significant positive relationship (r: ,289) seems to exist between 

the number of different if the allocation rates are determined departmentally, for 

achieving higher accuracy in the calculated cost. In other words, more cost pools will 

better capture the variation in the consumption of resources by the cost objects (Al-

Omiri and Drury, 2007). In addition, the use of more allocation bases can also 

improve the ability of the system to capture causation in the calculated costing 

figures (Schoute, 2009). allocation bases and the number of rates used for allocating 

indirect costs. Even stronger (r: ,415) seems to be the relationship between the 

number of cost pools and the number of allocation bases. These findings were 

expected, as the increase in the number of bases used, aiming to a better indirect 

costs allocation, will also increase the number of the allocation rates used. In 

practice, this implies a different rate for each allocation. 
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Table 8. Correlation analysis results (between the costing choices and the type of products) 

 

Use of different 

allocation methods 

Number of 

indirect 

allocation rates 

Number of 

allocation 

bases 

Number of cost 

pools 

Cost drivers 

based on 

transactions 

Cost drivers 

based on 

duration 

Cost drivers 

based on 

intensity 

 Use of different allocation 

methods  

Correl. Coeff. 1,000       

Sig. (2-tailed) .       

Number of allocation rates Correl. Coeff.  1,000      

Sig. (2-tailed)  .      

Number of allocation bases Correl. Coeff.  ,289 1,000     

Sig. (2-tailed)  ,003 .     

Number of cost pools Correl. Coeff.   ,415 1,000    

Sig. (2-tailed)   ,000 .    

Cost drivers based on 

transactions 

Correl. Coeff.     1,000   

Sig. (2-tailed)     .   

Cost drivers based on duration Correl. Coeff.     -,691 1,000  

Sig. (2-tailed)     ,000 .  

Cost drivers based on intensity Correl. Coeff.    -,218 -,503 -,182 1,000 

Sig. (2-tailed)    ,033 ,000 ,020 . 

Standardized products Correl. Coeff.        

Sig. (2-tailed)        

Diversified products Correl. Coeff. -,175 ,292 ,254 ,250    

Sig. (2-tailed) ,017 ,000 ,010 ,011    
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Finally, there is a statistically significant negative relationship between the use of 

different types of cost drivers. In particular, both duration and intensity-based cost 

drivers are negatively related to transaction-based cost drivers (r: - ,691 and r: - ,503 

respectively). The role of cost drivers is to measure the intensity and frequency that 

the cost objects consume the resources. However, due to their different operation 

mode, for every driver used, significantly variations are expected to the amount of 

the calculated cost (Krumwiede et al., 2013). The selection of an appropriate cost 

driver affects the quality of cost information, through the degree of integration of the 

causality, which links the expense to the unit cost (Kellermanns and Islam, 2004). 

The previous finding is also linked to the existence of a negative correlation (r:- 

,218) between the use of intensity cost drivers and the number of cost pools used. 

The adoption of an “intensive” cost-driver leads to a direct allocation of the actual 

resources used by a given activity, reducing the need for gathering cost elements 

with similar behaviour to cost pools, and limiting the need for indirect allocation. 

4.2 Costing choices applied and production’s cost structure 

Table 9 presents the results of the correlation analysis between the costing choices 

and the components of the production cost (the ratios between fixed and variable 

cost, direct and indirect cost and raw materials, direct labour and overheads). Such 

an analysis seeks to explore the way that various characteristics of the production 

structure influence the implementation of the costing process. Concerning the 

aforementioned issue, there is a pervasive view that features, such as the higher 

proportion of indirect costs, create a need for a more sophisticated costing system, in 

order to reduce the risk of cost distortions. However, there are no corresponding 

findings confirming the above claim (Brierley, 2008). 

 

The statistically significant negative association (r: - ,143) between the proportion of 

direct labour and the use of different allocation methods for internal and external 

reports (Table 9) was expected. Since direct costs can be easily and accurately 

tracked for each cost object (Cinquini et al., 2013), therefore, it is not necessary to 

collect and calculate different costing data for the preparation of various costing 

reports. 

Additionally, the type of the cost object selected can affect the accuracy of the 

collected costing information. More analytically, the wider a cost object is (machine 

centre, production line, factory or company) then, the larger proportion of direct to 

total cost is expected (Fixson, 2004). In general, cost traceability is thought to 

improve accuracy of the collected costing data. 

The above argument is consistent with the statistically significant positive 

relationship (r: ,163) found between the overheads proportion and the number of 

indirect cost allocation drivers.  
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Table 9. Correlation analysis results (between the costing choices and the production cost) 

 

Use of 

different 

allocation 

methods 

Number of 

indirect 

allocation 

rates 

Number of 

allocation 

bases 

Number 

of cost 

pools 

Cost drivers 

based on 

transactions 

Cost drivers 

based on 

duration 

Cost 

drivers 

based on 

intensity 

 Proportion of fixed cost to total 

production cost 

Correl. Coeff.     -,261  ,270 

Sig. (2-tailed)       ,002  ,001 

Proportion of variable cost to total 

production cost 

Correl. Coeff.       ,219  -,274 

Sig. (2-tailed)       ,008    ,001 

Proportion of direct production cost Correl. Coeff.        

Sig. (2-tailed)        

Proportion of indirect production 

cost 

Correl. Coeff.        

Sig. (2-tailed)        

Production cost structure – Direct 

materials 

Correl. Coeff.        

Sig. (2-tailed)        

Production cost structure – Direct 

labour 

Correl. Coeff. -,143    -,140  ,181 

Sig. (2-tailed)   ,053      ,076  ,021 

Production cost structure – 

Overheads 

Correl. Coeff.  ,163  -,170    

Sig. (2-tailed)  ,026   ,088    
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Since, by definition, fixed production cost remains unaffected by changes in the 

production volume, it is expected to be negatively related to transaction-based cost 

drivers5 (r: - ,261). Similarly, the nature of direct labour costs does not allow an 

accurate measurement and interpretation based on transaction-based cost drivers 

(statistically significant negative relationship, r: -,140), but it is rather improved with 

intensity-based cost drivers. In any case, choosing the proper cost driver contributes 

towards having a more accurate costing information. Specifically, the identification 

of intensity drivers, such as the time required to perform an activity, can be 

estimated with precision and easiness based on the employees' employment cards, a 

claim that is confirmed by the findings, e.g. the existence of a statistically significant 

positive correlation (r: ,181) between direct labour costs and intensity-based cost 

drivers.  

Correspondingly, the variable cost outflow is usually caused by a change in the 

volume of transactions and, therefore, it is positively correlated with transaction-

based costs drivers (r: ,219) and negatively with cost drivers based on intensity (r: - 

,274). Regarding fixed production cost, it can be accurately calculated and attributed 

directly to cost objects. Therefore, in the short term, there is not an imperative need 

for its measurement using corresponding cost drivers (Udpa, 2001). However, our 

results indicate the existence of a statistically significant positive correlation (r: ,270) 

between the proportion of fixed product cost and the intensity-based cost drivers. 

4.3 Firm’s size and costing choices  

A statistically significant positive correlation (Table 10) was also found between 

firm’s size determinant parameters (number of administration and production 

employees’, sales) and the characteristics of the costing system, forming the level of 

detail, accuracy and complexity for the costing system, with stronger correlations 

concerning the number of allocation bases and cost pools. Finally, a negative 

correlation was revealed between firm size and cost drivers based on intensity, 

probably implying that the choice of this type of cost drivers is a managerial 

decision, which does not necessarily require the availability of the necessary firm 

resources. 

Table 10. Correlation analysis results (between the costing choices and the 

characteristics of firm) 
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5 Transaction-based cost drivers represent the number of times that an activity is executed 

(Ben-Ariel and Qian, 2003). 
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 Number of 

employees 

(administration 

department) 

Correl. Coeff. 
 ,215 ,393 ,416 ,150  -,246 

Sig. (2-tailed) 
 ,004 ,000 ,000 ,059  ,002 

Number of 

employees 

(production 

department) 

Correl. Coeff.  ,207 ,415 ,430   -,230 

Sig. (2-tailed) 
 ,005 ,000 ,000   ,004 

Sales turnover 

2013 

Correl. Coeff. 
 ,171 ,368 ,299   -,261 

Sig. (2-tailed)  ,021 ,000 ,003   ,001 

Size (based on 

sales distribution) 

Correl. Coeff.  ,223 ,425 ,396   -,203 

Sig. (2-tailed)  ,002 ,000 ,000   ,009 

Number of 

products 

Correl. Coeff.  ,135 ,245 ,334    

Sig. (2-tailed) 
 ,068 ,013 ,001    

 

5. Conclusions, limitations and future research 

Based on the above general findings, it could be claimed that the costing process in 

Greece is implemented rather traditionally, maintaining a not particularly 

complicated costing system. However, taking into account the cost structure and the 

characteristics of the products, it is not expected that someone would face significant 

difficulties concerning the allocation and assignment procedure (Grasso 2005, 

Lamminmaki and Drury 2001). 

It seems that differences in the production process do not always have a clear impact 

on the costing system’s level of complexity (Krumwiede et al., 2013). The 

diversification of production appears to affect the characteristics of the costing 

system, mainly due to the increased complexity of the interlocking processes. This 

may cause malfunctions and problems (Karmarkar and Pitbladdo, 1994), especially 

owing to the fact that more resources and activities are required for their production. 

At the same time, an increase in the proportion of indirect costs is expected 

(Brierley, 2008). In this way, the complexity of the production mix and the desired 

level of precision may create the need to use more cost drivers in order to avoid cost 

distortions (Krumwiede et al., 2013). 

Usually, in a costing system, the complexity of production processes is reflected to 

the presence of different cost pools, while diversified products imply multiple 

allocation bases (Alnestig and Segersted, 1996). In any case, the need of improving 

and increasing the visibility and accuracy of the estimated costs (Kaplan and Cooper 

1998, as reported by Wihinen 2012) is being achieved through the increased number 

of bases and cost pools used, for allocating indirect costs (Drury and Tales 1997, 

Brierley et al., 2001). The above assertions are also confirmed in the case of the 
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Greek firms examined, indicating that the aforementioned features do not only exist 

in a costing system, especially when non-customized goods are produced, but they 

are also considered to be useful and necessary for them. 

On the contrary, the increased complexity, stemming from diversified production, 

creates inhibiting conditions for using different costing data, which meet internal and 

external reporting needs. It is likely that the additional burden created when an 

executive should calculate costing data differently, for a specific decision or 

purpose, is not considered as particularly necessary or useful. Therefore, for a firm 

already facing significant and not limited complexity, caused by the implemented 

production process, the burden resulting from calculating additional cost figures is 

undesirable. As a result, under these circumstances, the implementation of a single 

and uniform cost allocation method for both official and internal reports may be 

considered an one-way solution. 

Further, an interesting finding regards the use of different (departmental) allocation 

rates as far as the overheads are concerned. The inability to directly trace overheads 

makes the accurate assignment of costs to different cost objects a very difficult task. 

Consequently, the visibility and accuracy of such cost is expected to be improved by 

using more indirect cost allocation rates, especially when the proportion of common 

(indirect) overheads to total cost is high. 

Although the use of intensity drivers increases the complexity of a costing system, 

since they presuppose the existence of "mechanisms" that measure the actual 

consumption of resources used by an activity (Gunasekaran et al. 2005, Fisher and 

Krumwiede 2012), however, Kaplan and Cooper (1998) (as reported by Brierley, 

2008) propose the adoption of this type of cost driver for directly allocating 

overheads to products. The findings have yet to confirm such a relationship, 

probably due to the desire to maintain a moderate level of complexity. 

The relationships found between fixed and variable costs and the type of cost driver 

used (based on transactions and intensity) may be justified by the appropriate use of 

cost data for different purposes or business decisions. Firms often take decisions 

over a different time horizon while, in the long run, a distinction between fixed and 

variable costs does not exist in practice (Fixson, 2004). Usually, for short-term 

decisions, fixed cost should not be taken into account (Friedl et al. 2005, Kee 2008, 

Laminmaki and Drury 2001). On the contrary, in the long run, ignoring fixed costs 

can lead to mistaken decisions, while their impact could even affect the viability of 

the firm (Schildbach, 1997). 

Regarding the impact of firm size, it was found that, in most cases, larger firms have 

more available resources (time, staff), for tracing and recording the cost figures in 

detail (Chenhall 2003, Drury and Tales 2005, Ismail and Mahmoud 2012). Also, a 

diversified production process, as determined by the largest number of products, 

raises the need for more accurate cost tracing. 
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It is normal that each firm is a completely different organization compared to any 

other, even similar firm. Differences in the size, industry, production organization 

and management and cost structure are very common. However, such differences set 

a fundamental limitation when generalizing conclusions (Al-Sayed and Dugdale, 

2016). Although the sample of current research includes only manufacturing firms, it 

is likely for them to be heterogeneous, especially regarding their size and industry 

sector (Abdel-Kader and Luther 2008, Brierley 2010, Ismail and Mahmoud 2012). 

Especially, examining the size, the majority of the firms in the current survey could 

be characterized as small and medium. This feature might restrict both the 

generalizability and the reliability of the findings, as far as their application to larger 

firms is concerned. At the same time, the impact of the "industry" factor (Gosselin, 

1997) was not examined. Similarly, the impact of the location of the firms’ 

headquarters on the costing features examined could be significant, since, larger 

urban centres are more likely to employ qualified cost accountants, who have the 

opportunity to exchange views and knowledge, and in this way to facilitate the 

diffusion of the relevant innovations. 

Another common limitation to cross-sectional studies refers to their ability to 

formulate associations, but not causality. In addition, there is always the possibility 

for significant variables to be excluded (omitted variables) (Schoute, 2009). Also, it 

is particularly important to consider the fact of introducing bias, in cases that there is 

a lack of understanding of the terminology used (Krumwiede et al., 2013, Shil et al., 

2015). Also, the fact that for each firm there was only one respondent who, in the 

majority of cases (according to table 1), held an accountant’s position, may 

introduce a common method bias regardless the fact that he could be an expert in the 

issues explored (Schoute, 2009). 

In the future, one could study the effect of the decisions’ time horizon (short or long-

term) on the costing choices. For example, the choice of producing a specific 

product, or the selection of the production mix, especially if these results in 

increased indirect costs, make necessary and, at the same time, more difficult to 

trace cost to specific products (Fritzsch, 1997). Also, the impact of factors, such as 

size, number of products, industry and differentiation about the costing purposes 

pursued, on the practical implementation of the costing process could be explored. In 

this way, not only the theoretical background would be academically enriched, at 

least for the specific topic, but it would be possible to build a bridge and align the 

academic community with practitioners and firm management. 
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