Increasing security of supply and competitiveness
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Summary
Global socio-economic developments increase the complexity of global supply chains and global
material flows. Concerns regarding the security of raw material supplies and competitiveness are
growing with globally rising raw material demand and prices. Moreover, environmental impacts
associated with increased material use affect company activities through environmental policies
and public and customer perceptions of sustainability. A robust understanding of the material
stocks and flows along supply chains is an important framework condition for developing effective business strategies for addressing these challenges. Overcoming the limitations of monitoring the physical economy is pivotal for securing resource availability, increasing resource efficiency, and communicating good environmental practices and compliance with regulations. The
MinFuture project has developed a framework aimed at providing guidance on how to perform a
more systematic physical accounting, as well as steps to help implement such a system.

Key recommendations
1. Establish physical accounting linked to financial accounting at site and company levels in order
to gain new insights into potentials for improving resource efficiency, reducing costs, and to
simplify and clarify reporting.
2. Develop, in cooperation with other businesses and government organisations, a monitoring of
the physical economy along the supply chain in order to obtain insights into opportunities and
risks for supply chain security, recycling and environment strategies, alternative business models, and procurement practices.

MinFuture is funded by the Horizon 2020 Framework Programme of the European Union under Grant
Agreement no.730330. The contents of this document are the sole responsibility of MinFuture and can
in no way be taken to reflect the views of the European Union
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Material Flow Cost Accounting (MFCA)
seems to be a relevant tool to improve the

Box 1: Improving knowledge
of material flows helps realise cost
savings
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companies can make up 40 – 70% of total
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environmental costs [5]. In 2011, ISO relea-
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Monitoring the physical economy at the
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And finally, physical accounting at company
and societal levels contributes to communica-
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2 What are challenges for monitoring
physical raw material flows in and across companies?
While the relevance of physical accoun-

allow for analysing and understanding complex

ting at site and company level is increasing,

flows within a company.

it is implemented to a limited extent only. For

The same problem also holds for the ac-
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companies report to government institutions

Box 3: Interest in using software to
monitor physical flows is increasing

tend to lack the metadata that are necessary to
properly understand the reference points of the
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measurements. This hinders the development of

offered by TU Vienna. Increasing numbers of

a mass-balance consistent accounting at natio-

industry stakeholders downloading the STAN

nal and international levels.
Moreover, there is a lack of appropriate

software show company interest in MFA mo-

tools and instruments to support the establish-
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Such tools should be ideally tailor-made and

figure in Figure 2), consulting andengineering

user-friendly (see Box 3).

companies and SMEs accounted for 21% of
downloads, almost doubling compared to the

Furthermore, there is a need for tools that
provide a direct interface to a company’s mate-

period from 2006 to 2012 (see right figure in

rial and financial accounting system.

Figure 2).

Figure 2: Distribution of STAN software user groups over time
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For more information and download of STAN, visit http://www.stan2web.net/

3 What could be done to improve physical monitoring?
MinFuture Framework – A possible improvement for monitoring
the physical economy
The systematic monitoring of the physical

The framework roots in the methodology

economy faces several structural and metho-

of Material Flow Analysis (MFA). It consists of

dological limitations, which hamper its effective

seven components, organised in a hierarchi-

use in policy-making. In this context, the EU

cal structure. Thus, a fundamental principle of

financed, Horizon 2020 MinFuture project has

the framework is that the robustness of upper

developed a framework, which intends to help

levels depends on the robustness of lower level

identify and overcome these limitations

components (see Figure 3):
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These are the preconditions for developing

Figure 3: The MinFuture Framework pyramid [6]

models and scenarios and for analysing
the uncertainty associated with the MFA.
Once the complex system of a material
cycle is understood, it is possible to develop appropriate quantitative measures
or indicators. These serve as a basis for
analysing and comparing the performance
of different sectors or countries and for
determining policy priorities. Elaborating
easy-to-understand visualisations helps to
communicate the outcomes of models and
their uncertainty.
At the top of the pyramid stands the ultimate goal of MFA, namely to support the
decision making process and to facilitate

Data on stocks and flows are only meaning-

the development of strategies from go-

ful if the reference points of the measure-

vernments and industries.

ments in the system are clearly defined and
communicated. A well-defined system thus

Further information:

enhances the robustness of the monitoring.

https://minfuture.eu/framework

4 How could this be achieved?
In order for physical accounting to contribu-

decision-making through physical accounting

te to improving competitiveness, to simplifying

along supply chains we recommend:

reporting and communicating good environmental
Support the development of a common data

practice, we recommend:

infrastructure along value chains or among
Establishing a physical accounting that links

sectors to facilitate collaboration. This can

to already existing financial accounting at

be achieved in cooperation with industry

site and company level. This would facilita-

associations or with government institutions

te gaining new insights into potentials for

that have started to monitor the physical

improving resource efficiency and reducing

economy.

costs.
The development of a data infrastructure for
Using bottom-up, real-time data from

the monitoring of the physical economy can

process control systems in order to build a

be greatly improved by reporting the data

resource flow picture for industrial plants.

in a system context, e.g., by providing the

Through this, it is possible to optimise the

metadata necessary to understand the re-

performance of plants and benchmark pro-

ference points. This should include harmo-

cesses across similar operations.

nised technical and monitoring procedures,
which ensure that data reporting is done in

In order for companies to improve strategic

a system context.
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A roadmap towards monitoring the physical economy: https://minfuture.eu/results
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