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Abstract

The construction sector has played a crucial role in the recent economic expansion of Greece. Public construction has increased during the Olympic Games but in the year after it declined while private non-residential construction was also decelerated. Recently a recess was noticed in terms of profitability merely because of the Private Public Participation Projects. The aim of this paper is to assess the performance of Greek construction companies during the period after the Olympic Games to date in terms of their profitability.  In doing so, a financial ratio analysis was conducted in a sample of Greek construction firms listed in Athens Exchange to derive of profitability. The methodological approach is benchmarking the Return on Equity (ROE) and Return of Assets (ROA) of the DuPont model utilizing data deriving by traditional accounting lists. These indices enable the comparison of the Greek construction firms with the ones reported in the Literature. According to the analysis, which covers 20 companies listed in Athens Exchange, only four of enterprises present profitable results. From them, a reduction of profits of 13.69% in the ROE index was noticed during the first year after the Olympic Games. The year after an increase of their profitability, as high of 54% in terms of ROE was recorded. In the light of the results of this paper, the performance of the Greek construction companies is evaluated and proposals for the improvement of the profitability of the sector are presented. 
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Introduction

The construction sector has played a crucial role in the recent economic expansion in Greece, contributing about one third of the 4.2 percent growth in 2003, compared with 0.2 percentage points during the period 1991-2002. (National Bank of Greece, 2005).
Non-residential construction, supported mainly by public works funded by the Community resources and the preparations for the Olympic Games, increased its share of GDP from 7.0 percent in 1996 to 9.0 percent in 2003, compared with the commensurate share in the eurozone of 5.0 percent of GDP (ICAP 2006) . It should be noted that since 2003 and onwards 15 construction firm-groups were created, that are classified in higher classes; among these groups two of them are included in 50 bigger construction firms in the EU (Charalampidou, 2002; 2003). The growth was supplied by favourable developments in the sector of residence the fall of interest-rates that made the financing of market more the being in my interest from the payment of rent and more general facility of access in the housing faith (Hellastat 2007).
Exploitation has been continued after the Olympics Games, so that we can achieve amortization of their construction costs (ICAP 2006). 
However it is reported that 2005 was characterized for the construction sector year a recession year. According to Hellastat(2007) this recess was accompanied by shrinkage of the construction companies. 

The turnover of the 20 construction companies in Athens Exchange presents an important reduction as a big part of their income emanated from public work, so that they are forced to advance in curtailments of personnel and in extensive banking lending so that they finance accumulated obligations of previous periods (ICE 2007). On the contrary, medium and small size companies present considerably strengthened in 2004, with the medium rhythm of growth for the period 2004-2002 it is appreciated in the 21,5% annually, against 14,6% of in its entirety sector.
Lately important changes became in the institutional frame of entrusting of public work, according to which is established new way of undertaking of public work through the process of auction competitions. Moreover they are established, via the Participation of Private and Public Sector PPP, collaborations between institutions of public sector and private companies of aiming at the co financing and the manufacture of work, or the benefit of services. Also the construction companies activate enterprises abroad. The foreign markets in which Greek firms interest intensely are Eastern and Central Europe, the Middle East, the Balkan countries and the Notherner Africa. 
The aim of this paper is to apply financial ratio analysis in a sample of Greek construction firms listed in Athens Exchange in order to assess the performance of firms in terms of profitability after the Olympic Games. We focus our analysis in listed construction firms in Athens Exchange in order to assess their profitability comparing also the values of relevant financial ratios with the financial benchmarks used internationally. 
The rest of the paper is organized as follows. The next section discusses the proposed methodology. In the following sections the data are presented and the results are discussed. The final section draws the conclusions.
Methods

Benchmarking in construction

Benchmarking is a term capable of a variety of interpretations; in this paper it refers to the process of making a structured comparison between the performance of a firm or sample of firms and an external reference point. The significance of structured comparison is that it based on an agreed assessment framework/model, with uniformity of treatment amongst the firms considered (Bakens et al. 2005). 

Benchmarking is classified in two main classes (Bakens et al. 2005):

i. Comparison of the performance of a firm with that of its peers.

ii. Comparison of performance with previously defined reference standards.

The comparison of firm’s performance with that of its peers as a form of benchmarking developed as management tool in the 1970s. This form of benchmarking was associated with ‘benchmarking clubs’ whose members routinely supplied data on activities to an independent ‘benchmarking manager’ who then re-presented the anonymous, collective data to the club members, and finally firms could deduce their relative position with respect to their peers (Bakens et al. 2005). 

The comparison of performance with previously defined criteria as a form of benchmarking is related to the pre-qualification schemes under which firms are assessed for their suitability to undertake different types of construction work reference standards (Bakens et al. 2005).

The features of a benchmarking process (i.e. ‘breadth’, process, level, principal purpose and other characteristics such as subject, data collection, availability of data and analyses) are essential since they are special features of the whole process (see also Bakens et al. 2005).

The ‘breadth’ of our benchmarking scheme falls into internal category (i.e. comparison of different construction firms in Greece); comparisons result from one year data; the level (i.e. unit) of analysis is the construction firm; the purpose of this benchmarking scheme is the performance improvement in firms; the subject of our analysis is the corporate performance evaluation using profitability and other financial measures; and our performance analyses is based on the financial statement data that are publicly available.
In this paper we apply the second type of benchmarking based on an agreed assessment model, with uniformity of treatment amongst the firms considered (i.e. the index return of equity of the DuPont model which is presented in the following section). We compare the performance of firms with financial ratio standards used internationally and moreover, and moreover, we identify the top performers.

Dupont model

The methodology uses the Dupont model and is described in the next paragraphs. It is introduced by a pioneer researcher Donaldson F. Brown an employee of DuPont Corporation, in 1918, brown recognized a mathematical relationship that existed between two commonly computed ratios, namely profit margin (a profitability measure) and total asset turnover (an efficiency measure in terms of asset utilization), and return on assets (Liesz, 2002). 
The product of the profit margin and total asset turnover equals return on assets, and this was the original DuPont model, as illustrated in Equation (1):

Return on assets (ROA) = profit margin (PM) x total assets turnover (TAT) 









 (1)

where

Return on assets (ROA)= net income / total assets 

Profit margin (PM)= net income / sales 

Total assets turnover (TAT)= sales / total assets 

At this point in time maximizing ROA was a common corporate goal and this model became the dominant form of financial analysis until the 1970s (Blumenthal, 1998; Liesz, 2002).

In the 1970s the above accepted goal became “maximizing the wealth of the firm’s owners” and focus shifted from ROA to return on equity (ROE) (Gitman, 1998; Liesz, 2002). ROE represents the profitability of funds invested by the owners of the firm. All firms should attempt to make ROE ratio as high as possible but it should be noted that ROE ratio can be high for the wrong reasons however. If for one firm ROE ratio is high because the EM is high, this means that high returns are really coming from overuse of debt which can spell trouble for the that firm (an EM above 3 is thus likely to be a cause for concern). Therefore, in addition to profitability and efficiency, the use of firm's “leverage” (i.e. the way in which a firm financed its activities) became a third area of attention for financial managers. The new ratio of interest was the so-called the equity multiplier (i.e. total assets/equity). The modified DuPont model is illustrated in Equation (2):
Return on equity (ROE)= ROA x equity multiplier (EM)               (2)

where

Return on equity (ROE) = net income / equity

ROA = Return on assets  

Equity multiplier (EM)= total assets / equity

The most important, or “bottom line” accounting ratio is the ratio of net income to equity (ROE)” (see also Brigham and Houston, 2001) and the modified DuPont model became a standard in financial management since it was a powerful tool to illustrate the interconnectedness of a firm’s income statement and its balance sheet, and to develop straight-forward strategies for improving the firm’s ROE (for the DuPont analysis see also Gibson, 1989; Weston and Brigham, 1993).

In this paper we based on the modified DuPont model in order to calculate the Return on Equity (ROE) and the Return on Assets (ROA). This approach is popular because it captures the three main activities of a company – profitability, efficiency in investing and financing. As Nissim and Penman (2001) point out, the ratios identified by the DuPont decomposition are tied together in a structured way that explains how they "sum up" as building blocks of net income. The DuPont decomposition also establishes the tradeoff between PM, TAT and EM. For example, the same ROE can be achieved with low PM and high TAT or with high PM and low TAT.

Data

The data set selected in the current study is a sample of 20 Greek construction companies’ traditional accounting lists from the Greek Exchange’s classification. All data corresponds to the financial years 2004 2006 and are obtained from the Greek Exchange’s standardized compilation of consolidated financial statements. 
Table 1. Greek construction companies (Greek Exchange’s classification)
	Α/Α
	NAME OF COMPANY
	ACTIVITY CODE
	INDEX FTSE

	1
	ΑVAX SA. CONSTRUCTION C
	4523 
	FTSE40

	2
	AEGEK SA. (CR)
	4523 
	FTSE80

	3
	ATHENA SA (CR)
	4521 
	FTSE80

	4
	ATTI-KAT SA. (CR)
	4523 
	FTSE80

	5
	VIOTER SA (CR)
	4521 
	FTSE80

	6
	GENER SA (CR)
	4521 
	

	7
	DIEKAT SA. (CR)
	4521 
	

	8
	DOMIKI OF CRETA (CR)
	4521 
	

	9
	EDRASIS-C.PSALLIDAS SA.
	4525 
	

	10
	EKTER SA. (CR)
	4521 
	

	11
	ERGAS SA. (CR)
	4521 
	

	12
	INTRAKAT S.A.
	4523 
	

	13
	INTRACOM
	4521 
	FTSE80

	14
	J.KLOUKINAS - J.LAPPAS
	4521
	FTSE80

	15
	MESOCHORITIS BROS (CR)
	4523 
	

	16
	MICHANIKI SA. (CR)
	4523 
	

	17
	MOCHLOS SA. (CR)
	4523 
	

	18
	PROODEFTIKH TECHNICAL C
	4523 
	FTSE80

	19
	PANTEXNIKI SA (CR)
	4523 
	

	20
	TERNA TOURIST TECHNICAL
	4523 
	FTSE40


4521 – Construction of Buildings and civil engineering projects 

4523 – Construction of Highways, streets, airports and athletics
Results
Based on the DuPont model presented in the previous section and on data availability ROE ratio encompasses measures of profits before taxes, sales, total assets and equity (for more on the typical measures of traditional financial ratios used in the construction industry see also Edum-Fotwe et al., 1996. The application of financial ratio analysis in the sample of 20 Greek construction firms listed in Athens Exchange to assess their financial performance after the Olympic Games. The results of this approach in terms of ROE (i.e. Return on Equity, ROE) using the DuPont model are presented in Tables 1 and 2. The ROE distribution and mean ROE are illustrated in Figure 1 and 2.
Table 2. Mean ROE for the years 2004-2006. 

	
	2004
	2005
	2006

	ROE
	9.33%
	1.68%
	3.28%


In particular in table 2 the return of assets for the period of recession is presented. 

Table 3. ROE for the years 2004-2005
	Α/Α
	RETURN OF ΕQUITY 2004
	RETURN OF ΕQUITY 2005 
	Reduction (%)

	1
	18,56
	10,09
	-28,96

	2
	-5,68
	-9,93
	3,60

	3
	3,00
	-17,32
	-13,13

	4
	-1,42
	0,72
	16,91

	5
	9,94
	3,81
	-40,45

	6
	23,20
	-0,77
	-57,27

	7
	20,06
	25,61
	-32,18

	8
	13,95
	0,31
	-12,12

	9
	5,13
	2,28
	-9,50

	10
	6,00
	16,35
	245,42

	11
	3,92
	0,64
	-59,59

	12
	21,73
	13,56
	28,35

	13
	22,74
	0,52
	-3,47

	14
	12,22
	5,60
	-13,96

	15
	0,05
	0,90
	-6,61

	16
	6,20
	10,71
	10,25

	17
	11,66
	-29,10
	-12,03

	18
	3,13
	5,22
	19,07

	19
	9,38
	-11,50
	22,67

	20
	26,07
	5,68
	-40,27

	MEAN
	9,33
	1,68
	-13,69


Figure 1. Distribution of ROE (2004-2006)
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Figure 2. Mean ROE for the years 2004-2006
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From Figure 1 it derives that there is a 54% improvement in terms of ROE
The results of the proposed  approach in terms of ROA (i.e. Return on Assets, ROA) using the DuPont model are presented in Tables 4. The ROA distribution and mean ROA are illustrated in Figure 3 and 4.

Table 4. ROA for the years 2004-2006
	Α/Α
	ROA  2004
	ROA  2005
	ROA    2006

	1
	0,11
	0,06
	0,00

	2
	-0,02
	-0,04
	-0,02

	3
	0,02
	-0,07
	-0,01

	4
	-0,01
	0,00
	0,00

	5
	0,04
	0,02
	0,01

	6
	0,11
	0,00
	-0,02

	7
	0,03
	0,03
	0,00

	8
	0,07
	0,00
	0,08

	9
	0,02
	0,01
	0,00

	10
	0,04
	0,10
	0,02

	11
	0,02
	0,00
	0,00

	12
	0,04
	0,02
	0,00

	13
	0,13
	0,00
	0,00

	14
	0,06
	0,03
	0,03

	15
	0,00
	0,01
	0,00

	16
	0,04
	0,07
	0,04

	17
	0,06
	-0,12
	-0,04

	18
	0,02
	0,03
	0,00

	19
	0,06
	-0,06
	0,08

	20
	0,15
	0,03
	0,04

	Mean
	0,049
	0,006
	0,011


Figure 3 Distribution of ROA for the years 2004-2006
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Figure 4 Mean ROA for the years 2004-2006
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Also as can be seen from Figure 4 2005 was a recession year for the construction companies that lead in a 82% reduction of ROE and three firms out of the four firms to shift outside the target range. 

As can be seen from figure 3 from the 19 construction companies that Greek construction firms listed in Athens Exchange Mochlos presented a significant reduction of ROA. 
In Table 5 the classification of ROE in terms of Maltzman benchmarking is presented. There are three distinct groupings of Greek construction firms of the sample with respect to the results of the ROE ratio calculation (ngative, 10 to 20% and  20%-30). Negative performance exhibit 2 for the year 2004 and 4 for the years 2005 and 2006. For more than the 75% of the firms, the range in values for ROE ratio was positive but below 20%; for the other firms only few 4 for the year 2004 and 1 for the years 2005 and 2006 are between 20-30%.

Table 4 Classification of  ROE in terms of Maltzman benchmarking

	year
	negative
	<20
	20-30
	>30

	2004
	2
	13
	5
	0

	2005
	4
	15
	1
	0

	2006
	4
	15
	1
	0


This is low according to benchmarking standards used internationally (Maltzman 2005) the ranges that maybe should be targeted by a construction firm, especially for production-oriented builders, are 10-15% for Net Profit (as percentage of sales) and 20-30% for ROE ratio. 

Conclusions

This paper presents the results of the DuPont model application in a sample of Greek construction firms listed in Athens Exchange in order to assess their financial performance.

The DuPont formula allows one to examine how a firm generates its return on equity. If operating management is strong (i.e. high PM), as well as asset management (i.e. high TAT) and capital structure management (i.e. appropriately low EM), then ROE ratio will be high and the firm can be said to be in strong financial condition.

During the last period an increase of 54% was recorded merely because of the increase of income. It is appreciated that with the entrusting of work via the PPP will result positive effects in the quality of projects. In the light of the results of this paper, essential movements of spread in markets of abroad is needed by the bigger companies of sector, aiming at the configuration of balanced portfolio so that regularize their income but also they create conditions of growth. 
The results of this study are useful to construction industry stakeholders as they have a means of comparing their own corporate performance with the average of the firms of the sample used here. 
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