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 This study presents an empirical investigation to measure the relationship between 
traditional accounting performance measurement as well as theory of constraint-based 
figures with operating cash flow. Traditional accounting measurement includes net 
profit and return of investment and theory of constraint method includes net profit and 
return of investment based on theory of constraints. The study selects 69 firms list on 
Tehran Stock Exchange over the period 2000-2010. Using panel data and fixed effect, 
the study performs regression analysis and the results confirm that there was a 
positive relationship between net profit measured by theory of constraints and cash 
flow and it can be effectively used for performance measurement.      
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1. Introduction 

Measuring the performances of business units based on different financial figures plays an important 
role on the success of organizations (Said et al., 2008). Cash flow is one of the most important criteria 
for measuring the relative performance of organizations. Kaplan and Zingales (1997) investigated the 
relationship between financing constraints and investment-cash flow sensitivities. They reported that 
firms that appeared less financially constrained exhibit substantially bigger sensitivities than firms 
that appeared more financially constrained. Return of investment (ROI) is another important criterion 
for measuring the relative performance of business units (Carnevale & Schulz, 1990). One of the 
primary concerns on measuring ROI traditionally is that it is sometimes difficult to calculate cost 
components, precisely. Theory of constraints (TOC) is another important criteria used for measuring 
the performance of firms. TOC uses a new criterion called throughput for measuring the performance 
of business units (Goldratt, 1990).   
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There are many applications of TOC on different areas of businesses such as performance 
measurement (Noreen et al., 1995; Campbell, 1995).  Gupta et al. (1997), for instance, used TOC and 
activity based cost method (ABCM) in health care industry. Chakraborty et al. (2006) discussed on 
how to make managerial decision based on different existing constraints on the system. Lockamy III 
(2003) presented a constraint-based framework for strategic cost management.  
 
Boyd et al. (2003) suggested different techniques for optimal decision making using cost accounting 
information. France (2010) discussed different issues in management accounting practices reflected 
in job advertisements. There are other similar studies on relationship between operating cash flow and 
earnings. For instance, Banimahd and Aliabadi (2013) investigated the effect of earnings 
management on operating cash flows management over the period 2004-2011 using the information 
of 119 firms listed on the Tehran Stock Exchange. They reported that there was a meaningful 
relationship between earnings management and operating cash flows management. In other words, 
earnings management creates and shapes operating cash flows management. In addition, after 
controlling for the loss reporting, firm size and firm’s financial risk, the results indicate that there was 
a relationship between loss reporting and firm size with the cash flows management. When firms 
report loss, then operating cash flows increases. Finally, operating cash flows decreases when firm 
size increases. However, the study did not provide any evidence to believe there was any relationship 
between financial risk and cash flows management.  
 
2. The proposed model 
 
This study presents an empirical investigation to measure the relationship between traditional 
accounting performance measurement as well as theory of constraint-based figures with operating 
cash flow. Traditional accounting measurement includes net profit and return of investment (ROI) 
and theory of constraint method includes net profit and return of investment based on theory of 
constraints (ROIT). The study selects 69 firms list on Tehran Stock Exchange over the period 2000-
2010 based on the following criteria, 
 

1. All firms must have the same fiscal years ending official calendar year in Iran. 

2. All firms must be listed on Tehran Stock Exchange before year 2000. 

3. Only manufacturing firms were considered for this study. 

4. There must be no change on their fiscal calendar during the time of study.  
 

The study selected 759 year-firm observation from 15 different manufacturing industries. In our 
survey, net operating profit is calculated as the difference between the cost of product and operating 
expenses. In addition, return of investment is calculated as a ratio of operating profit divided by 
average total assets. In order to calculate net profit based on accounting performance (NPT), first 
throughput must be calculated. In theory of constraints, this measure is calculated as a difference 
between total revenue and total variable costs (TVC). Then, we subtract operating expenses from 
throughput to reach NPT. Next, we calculated ROIT as follows, 
 
ROIT = (T-OE)/I=NP/I, 
 
where I is the average inventory.     
 
Table 1 summarizes some basic statistics including operating cash flow (OCF), net operating profit 
(NP), net operating profit based on theory of constraints (NPT), return of investment based on 
traditional system, return of investment based on theory of constraints (ROIT) and size of firms 
associated with the proposed study of this paper.  
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Table 1 
The summary of basic statistics 
Variable Observation Mean Standard dev. min max Skewness Kurtosis 
OCF 758 0.1902 0.1952 -0.7340 0.9419 0.353 4.849 
NP 757 0.2423 0.1665 -0.2941 1.0997 1.105 5.344 
NPT 756 0.2425 0.1761 -0.5007 0.8808 0.073 4.120 
ROI 755 0.9016 3.058 -14.941 36.084 6.067 64.185 
ROIT 752 1.1120 3.764 -13.868 70.206 9.974 163.46 
SIZE 759 12.933 1.467 9.797 18.321 0.859 4.324 
 
In our study, the average operating cash flow is equal to 0.19, which means cash flow is accounted 
for 19% of total firms’ sales. In addition, the ROIT was 24.25% and there was a decline trend on ROI 
from 27% in year 2000 to 19% in year 2010. We have measured Pearson correlation ratios among the 
research variables and Table 2 summarizes the results of our survey. 
 
Table 2 
The summary of Pearson correlation ratio 
 OCF NP NPT ROI ROIT SIZE 
OCF 1      
P-Value       
NP 0.597 1     
P-Value (0.000)      
NPT 0.502 0.715 1    
P-Value (0.000) (0.000)     
ROI 0.070 0.170 0.087 1   
P-Value (0.053) (0.000) (0.017)    
ROIT 0.011 0.053 0.102 0.761 1  
P-Value (0.761) (0.141) (0.005) (0.000)   
SIZE 0.085 0.097 0.090 -0.028 0.107 1 
P-Value (0.019) (0.007) (0.013) (0.440) (0.003)  
 
As we can observe from the results of Table 2, there is a positive and meaningful relationship 
between net profit (NP) and operating cash flow (OCF), between net profit in theory of constraint 
(NPT) and OCF and between ROIT and ROI. The proposed study of this paper considers the 
following two hypotheses. The first hypothesis of the survey considers the relationship between 
traditional performance measurement and OCF, which consists of the following three sub-hypotheses, 
 
The first sub-hypothesis of this survey examines the relationship between NP and OCF as follows, 
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: There is no relationship between NP and OCF
: There is a  relationship between NP and OCF
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The second sub-hypothesis of this survey examines the relationship between ROI and OCF as 
follows, 
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The second hypothesis of the survey considers the relationship between theory of constraints based 
performance measurement and OCF, which consists of the following two sub-hypotheses. 
 
The first sub-hypothesis of this survey examines the relationship between NP and OCF as follows, 
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The second sub-hypothesis of this survey examines the relationship between ROIT and OCF as 
follows, 
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: There is a  relationship between ROIT and OCF
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The proposed study of this paper uses regression analysis to verify these hypotheses and the results 
are presented next. 
 
Finally, the third hypothesis of this paper investigates whether TOC based method is capable of 
providing better results than traditional method. In other word, this hypothesis examines whether 
there is a meaningful difference between the results of two methods in terms of describing 
performance measurement.  
 
3. The results 
 
3.1. The first hypothesis: The relationship between traditional performance measurement and OCF 
 
In order to examine the first hypothesis, we apply the following regression model, 
 

titititititi SIZEROINPOCF ,,3,2,1,,   , (1) 
where SIZE represents the size of the firm. Based on Chaw and Housman tests, we have decided to 
choose panel data method with fixed method and the results of stepwise regression analysis is as 
follows, 
 

, ,0.2629 0.3324i t i tOCF NP  , (2) 
 
Table 3 summarizes the results of testing the first hypothesis of this survey. 
 
Table 3 
The summary of testing the first hypothesis of the survey 
Variable Coefficient t-value Sig. Results 
NP 0.3324 7.350 0.0000 Confirmed 
ROI -0.0008 -0.535 0.5928 Reject 
R2=0.6605 

 
As we can observe from the results of Table 3, the relationship between NP and OCF is confirmed 
when the level of significance is five percent but the relationship between ROI and OCF is not 
confirmed.  
 
3.2. The 2nd hypothesis: The relationship between TOC based performance measurement and OCF 
 
In order to examine the second hypothesis, we apply the following regression model, 
 

titititititi SIZEROITNPTOCF ,,3,2,1,,   , (3) 
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where SIZE represents the size of the firm. Based on Chaw and Housman tests, we have decided to 
choose panel data method with fixed method and the results of stepwise regression analysis is as 
follows, 
 

tititi SIZENPTOCF ,,, 0256.02290.04670.0  , (4) 
 
Table 4 summarizes the results of testing the second hypothesis of this survey. 
 
Table 4 
The summary of testing the second hypothesis of the survey 
Variable Coefficient t-value Sig. Results 
NPT 0.2290 6.098 0.0000 Confirmed 
ROIT 0.0001 0.108 0.9137 Reject 
R2=0.6227 

 
As we can observe from the results of Table 4, the relationship between NPT and OCF is confirmed 
when the level of significance is five percent but the relationship between ROIT and OCF is not 
confirmed.  
 
3.3. The third hypothesis: Traditional method versus TOC method 
 
The last hypothesis of this survey investigates whether there is a meaningful difference between two 
methods of traditional and TOC method. Table 5 summarizes the results of our survey using Wong Z 
test. 
 
Table 5 
The summary of testing the third hypothesis 
Model R2 Wong P-value Result 
First model 0.6605 -13.8271 0.000 Confirmed 
Second model 0.6227    
 
According the results of Table 5, we can conclude that there is a difference between two methods on 
measuring the performance of the manufacturing firms. In addition, it seems that TOC based method 
has better capability to measure the performance of the firms. 
 
4. Discussion and conclusion 
 
In this paper, we have presented a survey on relationship between the performances of manufacturing 
firms measured by traditional as well as theory of constraints methods and operating cash flow. The 
proposed study uses eleven years of information on some listed firms on Tehran Stock Exchange and 
using Pearson correlation ratio as well as regression analysis has determined that TOC method is 
better method for measuring the performance of listed firms compared with traditional one.  
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