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ABSTRACT: Iron and steel are important materials in construction and vehicle 
manufacturing but are also essential components of machines, tools or consumer 
durables. The use of steel scrap as secondary raw material substantially contributes to 
environmental protection by saving greenhouse gases in steel production and reducing 
iron ore depletion. It has economical benefits and reduces the dependency of imports. 
This paper provides a detailed analysis of the structure and sectoral breakdown of the iron 
and steel stock and permits a precise insight to what extent the future raw material supply 
can be secured through secondary raw materials. The objective of this research was to 
determine the stock of iron and steel in Austria through a bottom up analysis by using 
detailed statements of inventory lists, the estimated weights and metal contents of 
products and units.The results indicate a total anthropogenic iron and steel stock in 
Austria of 43.6 million tonnes or 5.2 tonnes per capita, whereby the di�erent sectors 
contribute as follows to the overall stock: vehicle sector 17%, construction 52%, machinery 
14% and metal ware 17%. The findings for iron and steel in Austria bounded in objects or 
items indicate a high potential for the use of steel and iron scrap. The largest amount of 
iron and steel can be found in construction, which is due to the long lifespan of buildings 
and infrastructure not available in the short term. The vehicle sector in contrast, 
dominated by passenger cars with a share of 10% of the total steel and iron stock can be a 
valuable contribution to the increased use of iron scrap, as well as consumer durables due 
to their short-term availability.  
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1. INTRODUCTION 

The iron and steel industry is one of the most important industrial sectors in Austria. The 
turnover in machine engineering and in working and processing of metal reached 43.8 billion € 
in 2012 (Statistik Austria, 2014) and the added value in the metal working industries accounts 
for 10% of the Austrian GDP. In 2010, about 15 million tonnes of products were exported 
(Eisenmenger et al., 2011) and 112,000 people worked in the iron and steel industry (WKO, 
2015). 

Iron and steel are important materials, which are not only used in construction and vehicle 
manufacturing but are also essential components of machines, tools or consumer durables. 
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75% of iron ore as the required raw material for the production of steel has to be imported 
into Austria and imports will probably continously increase through the next decades (Krutzler 
et al., 2012, Weber and Heinrich, 2012). 

To reduce the dependency of imports, improved recycling measures and the greatest 
possible use of closed cycles will be important steps (Bartusch, 2013). In Germany already 
44% of crude steel is replaced by steel scrap (Wirtschaftssvereinigung Stahl, 2015). The use of 
steel scrap as secondary raw material substantially contributes to environmental protection by 
saving greenhouse gases in steel production and reducing iron ore depletion (Anderl et al., 
2012, BDSV, n.d., Frischenschlager et al., 2010). 

This paper provides a detailed analysis of the structure and sectoral breakdown of the iron 
and steel stock through a bottom-up analysis and permits a precise insight to what extent the 
future raw material supply can be secured through secondary raw materials. 

2. MATERIAL AND METHODS 

For this paper a bottom up analysis was chosen to gain information from small entities like 
products and units, which then were summarized to bigger fractions, like segments and 
sectors. 

The bottom up analysis allowed a very detailled and precise capture of steel quantities and 
was based on: 1. Number of items; 2. Sales figures 

The author generally tried to determine the stock of iron and steel on the basis of inventory 
levels Only if data were unsufficiently itemised or missing, sold quanties (production plus 
imports minus exports) - multiplied by their average life time - were used to provide estimated 
totals. 

As explained above, the sectors were chosen to group the di�erent products and units. 
Therefore sectors used in defined literature sources (Allwood et al., 2012, Cooper and Allwood, 
2012, Dahlström et al., 2004, Davis et al., 2007, EUROFER, 2015, Michaelis and Jackson, 2000, 
Moll et al., 2005, Moynihan and Allwood, 2012, Wang et al., 2007, Wirtschaftsvereinigung Stahl, 
2015) were adapted and four sectors, namely vehicles, construction, machine engineering, 
metal ware, were chosen. Each sector was divided into segments like motorized and non-
motorized vehicles in the vehicles sector, buildings and infrastructure in the contruction 
sector, electric motors and machinery in the machine-engineering sector and containers, metal 
packaging, consumer durables, tools, hardware and other metal ware in the sector metal ware. 
How the segments were further partitioned in product groups becomes clear by looking at the 
results in chapter 3. 

This paper is primarily based on statistical data collected from authorized institutions and 
completed through information by literature research. The assumed shares of iron or steel of 
the different productsare mainly based on detailed breakdowns by the Swedish Chemical 
Agency, which provided extensive data about the composition of commodities (KEMI, 2007).  

For some products or product categories, a reference model, like the best-selling or a very 
popular model, was chosen to identify the average weight of the product. 

The year 2010 was chosen to obtain all needed informations and get an up-to-date 
overview. Hence, all data refer to 2010 if not otherwise mentioned. 

In this paper, the terms iron and steel are always used together to assure an uniform 
terminology and to avoid ambiguity even if the use of only one of the terms might have been 
technically more correct. 

For a better clarity decimal places were abandoned which occassionally can lead to 
rounding errors. 
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3. RESULTS AND DISCUSSION 

The generated results for Austria show that the stock of iron and steel adds up to a total of 
43.6 million tonnes or 5.2 tonnes per capita. 

As figure 1 shows the largest portion of iron and steel with 22.6 million tonnes or 52% 
belongs to the construction sector, while 7.6 million tonnes (17%) each are bound in the 
sectors vehicles and metal ware. Machine engineering is the sector with the smallest share of 
5.8 million tonnes or 14%. 

 

Figure 1. Iron and steel quantities in Austria 2010 divided by sectors (Warrings, 2015). 

Converted to the Austrian population (2010: 8,361,069 Einwohner) this results in 5.2 t pro 
capita. Although the author has tried to gain and calculate all data with the most possible 
accuracy, all results contain more or less significant uncertainties. The range is estimated 
between ‐50% and +100%. The calculated lifespan varies strongly, depending on the product 
and utilisation and is between < 1 until 100 years.  

Analysing the different sectors, the construction sector stands out with the largest share of 
the total iron and steel stock (22.6 million tonnes or 52%). Within the segment infrastructure, 
the strong contribution of public utilities and bridges is remarkable (6.3 million tonnes resp. 
2.6 million tonnes). 

The sector vehicles is the second biggest one with 7.57 million tonnes or 17%, dominated 
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by passenger cars with a share of 4.4 million tonnes of iron and steel (9.9%). From a 
quantitative point of view, the trucks (1.9 million tonnes) and rolling stock (670,000 tonnes) 
are noteworthily. 

In the sector machine engineering 5.8 million tonnes (13.4%) of iron and steel have been 
accumulated, with great shares of AC/DC motors (1.3 million tonnes), agricultural and forestry 
machinery (940,000 tonnes, without tractor trucks), generators (650,000 tonnes) and pumps 
and compressors (630,000 tonnes). 

The sector metal ware with 7.6 million tonnes (17.3%) of iron and steel is composed by 
hardware (2.7 million tonnes) and container (2.7 million tonnes) as its biggest shares. Around 
one million tonnes have to be added by other metal ware, which contain mostly basic 
commodities and furnishings or sca�oldings. 

 
There is a lot of research on iron and steel stock available but most analyses are based on 

top down approaches. The author has tried to compare the results found in this paper to 15 
national and international research papers. The results of these research papers vary from 4.5 
to 12 tonnes per capita. 

In general, it seemed to be difficult to analyse the given results of most papers because 
needed background information about the data used and calculations were not given. 
However, the numbers provide a good overview of the common assessment in the scientific 
literature as shown in Table 1. 
 
Table 1: Comparative studies (Warrings, 2015) 
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Country A A A Welt 
EU D EU 

F, UK, 
Ca, 

AUS 
UK EU UK China USA USA USA 

Per capita (t) 5.2 5.4 4.4         8-12       2.8 9.3 8.8 11-12 
                                
Vehicles 17 30 28 13 12 25 20 12.5 17 20 11 24 21 0 20 
Construction 52 23 38 53 56 34 35 31.5 26 30 19 45 73 71 50 

Machine 
engineering 14 21 11 16 16 13 14 25 22 13 38 20 0 0 24 

Metal ware & 
others 17 26 23 18 16 28 31 31 35 37 33 11 6 29 6 

 
A stock of iron and steel of 8-12 tonnes per capita is generally accepted. This is much more 

than the results of this paper indicate and does not correspond- at least for Austria- with the 
author‘s opinion. This appraisal will be emphasised by an example. The vehicle sector is the 
most detailed and best researched sector. An assumed deviation of +15% and a reduction of 
the sector‘s share to 12% would lead to a total stock amount of only 72.8 million tonnes or 9 
tonnes per capita but not more. This meets also the expectations of the author also which the 
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total stock of iron and steel could range between 29.3 and 64.4 million tonnes or 4-8 tonnes 
per capita. The reasons for these large di�erences come from the uncertainties of the used 
data especially for products and units with no inventory data available. 

4. CONCLUSION 

The main goal of this paper was to provide a detailed analysis of the structure and sectoral 
breakdown of the iron and steel stock to secure the future raw material supply through 
secondary raw materials.  

The findings for iron and steel in Austria bounded in objects or items indicate a high 
potential for the use of steel and iron scrap. The largest amount of iron and steel can be found 
in construction, which is due to the long lifespan of buildings and infrastructure not available 
in the short term. The vehicle sector in contrast, dominated by passenger cars with a share of 
10% of the total steel and iron stock can be a valuable contribution to the increased use of iron 
scrap, as well as consumer durables due to their short-term availability. Stock changes were 
not an issue in this work because no material flow analysis was conducted. But through stock 
inventory of products and units and their predicted lifespan a theoretical change (renewal rate) 
in iron and steel stock can be estimated and should be around 1.7 million tonnes per year or 
0.2 tonnes per capita and year. This figure assumes a constant iron and steel stock (scrap 
generation equals input of iron and steel) and disregards its growing over time.  

The lifespan depends on the specific type of product or unit. Many assumptions are not 
very solid or could only be estimated from the technical useful life. In general, the average 
lifespan is under 20-‐30 years or mucher lower. The lifespan of a product however, is mostly 
defined through its replacement associated with its disposal and not through its durability. 
That is why buildings or infrastructure have a much longer lifespan, with 50-100 years or more. 

 
Overall, it can be said that a bottom up analysis is a decent approach to a very detailed and 

extensive determination of anthropogenic material stocks - but is also very time- and resource-
consuming and therefore expensive. The creation of a data base like the „Commodity Guide“ 
of the Swedish Chemical Agency could be a helpful tool for an easier access to the 
information required. Such kind of a data base could provide information of the material 
composition or weight and value of products and units and could be used not only to estimate 
a consisting resource stock but also to evaluate economic assets. 
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