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Abstract 
The goal of this research is to demonstrate that the financial performance of the current 
year in Swedish steel SMEs is dependent on the amount of maturity of supply chain 
processes. This is examined by considering current supply chain process maturities of 
the firm together with financial performance of prior years. It was found that the 
delivery process of supply chain processes and prior cost of goods sold (COGS) have an 
effect on current COGS. Additionally, prior inventory and plan process of the supply 
chain have a positive and negative effect on inventory turnover respectively. 
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Introduction 
Managing a supply chain is an important issue for companies. Although it is important, 
there is not a widely accepted model for supply chain management. The Supply Chain 
Council formulates the supply chain process as plan, source, make, deliver, and return. 
Accordingly, the Supply Chain Operation Reference Model (SCOR) was born. Then 
Lockamy III and McCormack (2004) developed a theory of supply chain process 
maturities. This theory utilizes the SCOR model processes and determines the maturity 
level of a company’s supply chain. These process maturities cut cost, improve supply 
chain performance, and financial performance (Bolstorff and Rosenbaum, 2003). Few 
studies however, deal with supply chain process maturities effects on supply chain 
performance (Lockamy III and McCormack, 2004; McCormack et al., 2008) and few 
analyze supply chain process maturities effect on financial performance in small and 
medium sized enterprises (Söderberg and Bengtsson, 2009). In this paper we also 
consider prior years’ financial performance in relation to supply chain process 
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maturities. This consideration gives specifics on the financial aspects of supply chain 
processes and also helps in understanding the relationship more precisely. 

In this research we work on the effect of SCOR model processes on financial 
performance of the company. The theory of supply chain process maturity is used here. 
TQM theory shows the effect of a time lag and we use this to show the effect of prior 
year performance on current year. Therefore, the research question is how supply chain 
process maturities in relation to financial performance of prior years, are related to 
current financial performance.        

 
Literature Review 
A wide variety of literatures reveals the SCOR model consequence on supply chain 
performance, such as in sales and advertisement; marketing and customer relationship 
management; new product and service development (Cavalieri et al., 2007). Table 1 
shows various studies about the effect of the SCOR model and supply chain process 
maturity on performance. Lockamy III and McCormack (2004) showed the relationship 
of the SCOR model and supply chain performance. Furthermore, there was an all-out 
effort by Söderberg and Bengtsson (2009) to investigate the effect of supply chain 
process maturities on supply chain performance in 15 Swedish SME organizations. It is 
apparent that there is lack of empirical research in this field.  

There is a link between supply chain and financial performance (D’Avanzo et al., 
2003; Söderberg and Bengtsson, 2009). They showed empirically that supply chain 
excellence through implementing sophisticated supply chain plans will result in supply 
chain excellence and this improvement can be defined in terms of financial performance 
(inventory turnover, cost of goods sold, and return on assets). Additionally the SCOR 
model has an effect in decreasing total logistic management cost and warranty cost. As 
a deduction from this discussion, this hypothesis can be extracted:  

H1: The maturity of supply chain has a positive effect on current financial 
performance. 

York and Miree (2004) demonstrated direct and positive effects of TQM on financial 
performance. They discussed both financial performance improvement and gradual 
financial progressions. Certifications and awards are indicators of improvements, and 
examples include TQM certificates and the Baldridge Award. There are two TQM 
qualification certificates given to factories which implement TQM successfully. They 
reflect financial performance indicators for sales, market share, and quality. A 
comparison was done among all companies and performance over the previous ten years 
and after winning the quality award and Baldrige. The studies showed gradual TQM 
improvement over a certain period of time and its gradual effect on financial 
performance. This theory has been derived to pure financial accomplishments to show 
the effect of prior year financial performance on current year financial outcomes. 

H2: The financial performance of prior years has a positive effect on the financial 
performance of the current year. 

Investigation of the gaps in the literature resulted in two different hypotheses. They 
are the prior mentioned hypotheses (H1) about the effect of supply chain process 
maturity on financial performance, and also (H2) regarding the effect of prior year 
financial performance on current year financial performance. The cumulative effect of 
these two different hypotheses is also interesting to consider and it can address the 
purpose of this research precisely. Consequently, the third hypothesis will be the effect 
of supply chain process maturity together with financial performance of prior years, on 
financial performance of the current year.  
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H3: The maturity of supply chain processes and financial performance of prior years 
have a positive effect on current financial performance. 

 
Table 1: studies on effect of SCOR model on performance 

Author Effect  Method  
Söderberg and 
Bengtsson (2009) 
 

Supply chain process 
maturity on supply chain 
performance 

Survey of 15 Swedish steel 
companies 

McCormack et al 
(2008) 

Supply chain process 
maturity on overall 
performance 

Survey of 478 Brazilian companies 

Cavalieri et al (2007) SCOR model on after 
sales service performance 

Case study of consumable products 

 
Figure 1 describes the research model with the hypotheses and also variables for each 

construct. 
 

 
Figure 1: Research model including hypotheses (source: authors, 2010 based on Söderberg, 

2009) 
 
Method 
This empirical research is based on 15 Swedish steel SME companies from the steel 
cluster in the Gästrikland of Sweden. We use data collected from a questionnaire about 
supply chain process maturities (Söderberg, 2009). Respondents of this questionnaire 
were logistics managers and CEOs. Companies of this study do not have reverse 
logistics so return process maturity is not included. Financial ratios were extracted from 
a Swedish company registration office database (Bolagsverket). The data includes the 
current year and prior years. The current year is 2008 financial ratios: sales growth, cash 
flow, cost of goods sold (COGS), inventory turnover, gross margin, operating margin, 
net margin, return on assets (ROA), and return on investments (ROI). Prior years are the 
years 2006 and 2007.  

We adapted these following financial ratios from Söderberg (2009): 
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Sales growth: the difference of current year net sales and the prior year divided by 
net sales of the prior year. Cash flow: cash flow related to the outstanding debts, 
visualize the ability to handle the outstanding debts with operation profits and it is 
estimated as cash flow divided by upstanding debts. Inventory turn is the summation of 
inventory divided by net sales. Cost of goods sold (COGS): this is the results of 
subtracting purchasing costs and human resource costs from net sales. Gross margin: 
this is income before writing off assets divided by net sales. Operating margin: this is 
the income after subtracting operating expenses from net sales and dividing by net sales. 
Net margin: this is income after financial items divided by net sales. ROA: return on 
assets and specifically it is the summation of income after writing off the assets and 
other positive financial items divided by the total assets. ROI: return on investments, 
measures profitability in relation to the capital instead of the income. This is the product 
of income after financial items and (1-taxes) and then dividing by assets. 

The main data analysis techniques utilized are correlation and regression with the 
help of SPSS. Regression analysis is used here because we wanted to investigate the 
correlation of different variables on a single variable (Pallant, 2007). First, the 
correlation among variables was calculated and then in the regression analysis the 
standardized coefficient beta and also the R-squared was estimated to see how much the 
independent variables describe the dependent variable. The method of regression is 
stepwise. Because of insignificant effect of supply chain process maturities on COGS in 
stepwise regression, we used the enter regression method. The other benefit of the 
stepwise regression is that we could prevent the multicollinearity problem by using 
stepwise regression. In all cases the VIF was lower than 10 and even 5.  

The data analysis steps were: data cleaning to find out one or two outbound 
companies, then correlation analysis without outliers to find the correlated variables, 
and regression analysis to find the effect of supply chain process maturities and 
financial performance of prior years on current year financial performance. 
 
Results and discussion 
In this section we tried to answer the research hypotheses. The outputs of the regression 
analysis are in Table 2, 3. The answers to the research hypotheses come in proper 
sequence. 
 

Table 2: regression among supply chain process maturity and financial performance 
Effects of/on Inv Turn 

 
COGS 

 
Plan -0.710 

(**)  

Source 0.753 0.364 

Make -0.289  

Deliver -0.246 0.160 

Adjusted R2 0.462 0.122 
ΔR2 0.504 0.257 

F 12.185 1.899 
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Table 3: Regression among prior year financial performance (2006, 2007), supply chain 

process maturities on financial performance (2008) 
Effects 
of / on 

Sales 
Grow 

Cash  
Flow COGS Inv 

Turn 
Gross 
Mar 

Opr 
Mar 

Net 
Mar ROA ROI 

Ex-Sales 
Grow    -0.332      

Ex-Cash 
Flow 

0.555 
(*) 

0.943 
(***)   0.559 

(*) 
0.534 
(**) 

0.647 
(**) 

0.654 
(***) 0.246 

Ex-
COGS   0.852 

(***) -0.079      

Ex-Inv 
Turn   -0.172 0.658 

(***)      

Ex-Gross 
Mar  -0.039 -0.207  0.425 

(*) 
0.775 
(**) 0.04 0.179 0.270 

Ex-Opr  
Mar     -0.486 0.670 0.411 

(**) 
0.445 
(**) -2.475 

Ex-Net  
Mar  -0.136 0.357  -0.475 0.486 -0.648 -1.294 0.819 

(**) 

Ex-ROA      -0.441 
(*) -0.477 -0.441 -0.173 

Ex-ROI      0.042 -0.038 -0.117 0.427 

Plan    -0.496 
(**)      

Source   0.059 0.470      

 
Make 

 
   -0.133      

Deliver   -0.428 
(*) -0.039      

Adj R2 0.245 0.880 0.926 0.838 0.741 0.822 0.786 0.859 0.640 
ΔR2 0.308 0.890 0.963 0.226 0.112 0.082 0.136 0.160 0.670 

F 4.89 88.86 26.05 31.98  19.44 23.08 37.51 22.34 
 
Supply chain process maturity effect on financial performance 
Among the financial performance indicators, inventory turnover was correlated with 
plan. Inventory turnover shows how much inventory of the company remained at the 
end of the year. Hence, planning strategies and processes will result in finding high 
quality and costs saving products that at the same time help the steel company to sell the 
products or the inventory at a better price and consequently have better inventory 
turnover. It must not be forgotten that the correlation alpha is a bit higher than 0.05 and 
this correlation is significant. 

These results are also in alliance with findings from Christensen et al (2007) that 
showed the effect of decreasing supply chain lead time in improving financial 
performance. They stressed Just-In-Time (JIT) as a solution for decreasing lead time. 

Planning of a supply chain gives profit on inventory ratios through decreasing the 
inventory stock. Arbib and Marinelli (2004) proposed an integrated planning process. 
They showed that focusing on production process results in lower inventory. Therefore, 



 6 

we can justify the negative and significant (-0.721**) effect of plan on inventory here. 
A better supply chain leads to lower inventory turnover 
 
Prior year financial performance effect on current year financial performance 
The following discussion supports hypothesis number 2. The sales growth of the current 
year can be described by cash flow of prior years. A positive and strong cash flow 
shows that more money came into the company and reflects when the company paid 
debts and other costs and expenses, so this money is also used to invest in company 
sales (Lehn and Poulsen, 1989). This supports hypothesis 2. 

Cash flow can be predicted strongly (Chi-square=0.880) with cash flow of prior 
years (β = 0.943***). Debate (Barth et al., 2001) about predicting future cash flow 
based on current cash flow and other factors can be applied here. Barth et al (2001) 
described that earnings, amortization, depreciation, inventory, and cash flow of current 
year have an effect on future cash flow. The fluctuating effect of gross margin on cash 
flow has previously been described (Barth et al., 2001), but our study shows that cash 
flow also has an effect on gross margin. Positive cash flow shows that company has 
positive liquidity of cash in, and a company can use it for production in manufacturing. 
COGS of prior years have an effect on defining COGS of the current year. Gross 
margin is the money comes from production and it is the income divided by net sales. A 
company which has a higher amount of money has better available resources and can 
produce well and build positive sales growth, meanwhile improving company income. 
Having high cash flow and also better revenue has also been considered as performance 
indicators (Robins, 1993). He showed in a study about studio films that this higher 
performance results in higher gross revenue and also revenue out of production costs. 
Gross margin is the income of company operations before taxes. Gross income of prior 
years continued until the current year for the Swedish steel companies (0.425*).  

Cash flow of prior years have an effect (β = 0.534**) on operating margin of the 
current year. Healy et al (1992) showed the effect of operating income on cash flow in 
merged companies.  Moreover cash flow and operating margin depend to each other 
based on the definition by Lehn and Poulsen (1989). Lang et al (1991:322) inspired the 
definition of Lindenberg and Ross (1981) and they relate cash flow and operating 
income. Considering the operating margin as operating income divided by revenue 
(Investorwords, 2009), there is a kind of correlation between these two terms also 
recalling the definition of Lindenberg and Ross (1981), the positive effect of cash flow 
can be justified as: company activities in prior years will result in positive cash 
(received cash minus paid cash) and this positive liquidity can bring economic strength 
for company operations in upcoming years and consequently higher earnings. The gross 
income of the company in prior years is a resource for operations in upcoming years (β 
= 0.775). Nevertheless, a company taking money from the assets has a negative effect 
on the money needed for company operations (-0.441*).     

Cash flow (β = 0.647**) and operating margin (β = 0.411**) have a large effect on 
net margin. The ratio of cash flow to net income is a meaningful ratio. It reflects how 
the company was successful with its income (Sloan, 1996). In other words these 
incomes have not been spent to pay the debts of the company (e.g. production costs). 
Hence, high cash flow at the end of financial year will be an indicator of available 
resources for the upcoming year for production. This insures fruitful income in the 
following year. The effect of prior years operating margin on net margin is like the 
effect of prior years’ gross margin on current gross margin. The difference between 
operating and net margin is the consideration of taxes.  
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Prior years’ cash flow have an effect on ROA (β = 0.654***). Cash flow depends on 
assets and respectively returns on assets (Sloan, 1996). The ratio of cash flow to the 
assets return is also a growth scale (Opler and Titman, 1993). Hence the positive effect 
of cash flow on return on assets does not seem unhandy. The operating margin of prior 
years also has a significant effect on the ROA of the current year, (β = 0.445*). 
Operating margin or the income after writing off assets has a positive effect on the 
amount of assets a company can harvest. Last but not least, the amount of money after 
accounting for taxes is an indicator of stockholders’ return on investment. Thus net 
margin has a positive effect on the ROI (0.819**).   

 
Effect among supply chain process maturity and prior years financial performance, and 
current financial performance 
Here with the help of results in Table 3 we find support for research hypotheses 3.  

It is interesting to study that the insignificant effect of deliver (0.160) on COGS 
becomes significant (0.428*). This is one of the important findings of this research 
regarding the total effect of supply chain process maturities and financial performance 
result in increasing financial performance. In this research we demonstrate that this 
improvement appears in integration of delivering process maturities with the COGS of 
prior years in improvements of COGS of the current year. 

 

 
Figure 2: Regression plot of COGS 

Independent variables prior inventory turnover, COGS, gross margin, net margin, source, and 
deliver 

 
A review of the research did by Lambert and Pohlen (2001) will describe this effect 

better: A more appropriate delivery resulted in the in-stock availability of goods and 
resulted in decreasing the cost of goods sold. Furthermore, having precise planning will 
result in better scheduling of required staff, machine, and material and this forecasting 
improvement decreases the COGS. One can describe the effect of prior COGS on 
current COGS as Barth et al (2001) did for effect of current cash flow as a function of 
prior cash flows. Yearly decreased COGS will result in decreasing COGS for the next 
year. In today’s economic recession the results of survey by Accenture and Stanford 
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University (D’avanzo et al., 2003) shows that key driver of the companies is to decrease 
costs.  

Inventory turnover of the prior year showed significant regression (0.658*) with 
current inventory turnover. In addition, there is the impression of plan (-0.496**) which 
has significant regression with inventory turnover.  

 

 
Figure 3: Regression plot of inventory turnover 
Independent variables: prior inventory and plan 

 
 

Conclusion 
In this research we investigate the relationship between supply chain process maturity 
and financial performance. We demonstrated the solo effect of supply chain process 
maturity on current year financial performance. We also showed the single effect of 
prior year financial performance on current year financial performance. This 
relationship becomes stronger when we integrate supply chain process maturity with 
prior year financial performance. This total effect on current year financial performance 
was significant in inventory turnover and COGS variables.  
 
Managerial implications  
It is very likely that cash flow helps to grow sales. If companies are trying to decrease 
their COGS, it is better to invest in their delivery process and to decrease it gradually. 
Good planning of the supply chain can help to decrease the amount of remaining 
inventory, and it is also a gradual program. A considerable amount of positive cash can 
increase the gross margin and also operating margin. Gross margin also has an effect on 
operating margin. Interestingly, a high amount of prior years’ ROA decreases the 
money for operations of the company. Net margin of this year is a function of prior 
years’ operating margin and cash flow. Operating margin and cash flow of prior years’ 
affect the amount of ROA. Last, but not least a high amount of ROI in this year is a 
function of prior years’ net margin. 
 Cash flow of prior years affect current sales growth 
 Cash flow of prior years affect  cash flow of current year 
 COGS can be decreased by improving delivery process and a gradual decrease of 

COGS over the years 
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 Inventory turnover can be decreased by a gradual decrease and also good 
planning 

 Gross margin can increase with a gradual increase over years and cash flow of 
prior years 

 Operating margin is a function of prior cash flows and gross margin of prior 
years, while prior ROA has a negative effect on operating margin  

 Net margin depends on cash flow and operating margin 
 ROA rely upon prior years’ operating margin and cash flow 
 Net margin of prior years’ affect ROI 

 
Limitations and future researches  
The power of this study is limited to data collected from 15 Swedish steel companies.  
We encourage researchers to consider larger and different sample sets and compare the 
results with this work to check the applicability of it in different industries. The effect of 
supply chain process maturity on financial performance was apparent with inventory 
turnover and COGS. We would appreciate further studies to find more relevant financial 
variables. Finally, a longitudinal study would better reveal the effect of time lag and 
provides more support for findings in this research.  
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