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Summary
Many of today’s large societal challenges, such as climate change mitigation, resource security, urbanisation and migration require a fundamental transformation of the way we use natural
resources. However, our understanding of the stocks and flows of materials and energy (the
physical economy) is highly fragmented and involves significant knowledge gaps. The current
practice of monitoring selective flows at reference points that are not clearly defined is inefficient
and expensive and hinders robust quantitative systems analysis needed for effective policymaking. The MinFuture project has developed of a framework aimed at providing guidance on how
to perform a more systematic monitoring of the physical economy, as well as steps helping to
implement such a system.

Key recommendations
1. Develop a data infrastructure for material and energy stocks and flows that integrates stocks
and flows data from governmental statistics and individual projects into a systems context.
2. Establish legal and institutional conditions, at relevant governance levels, to support the development and maintenance of this data infrastructure.
3. Address main knowledge gaps on the accounting of (i) geological stocks, (ii) anthropogenic (inuse) stocks, and (iii) supply chains.

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

1 What is the need for monitoring raw material stocks
and flows?
Raw materials are the backbone of modern
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play a prominent role in global socio-economic
development, particularly in countries with
emerging industries or industries already in
place. Advancing effective raw material policies that address materials flows along supply
chains, hence, is of vital importance for sustainable economic growth, competitiveness and
prosperity.
Global use of raw materials has steeply
increased in recent decades as consequence of
global trends such as population growth, urbanisation, proliferation of westernised consump-
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policies. Examples of policies that would bene-
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Figure 3: Examples of SDGs benefitting from a systematic monitoring of the physical economy
(www.globalgoals.org)

2 What is the challenge of monitoring the physical economy?
At present, systematic programmes for
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3 What could be done to solve it?
MinFuture Framework – A possible improvement for monitoring
the physical economy
The systematic monitoring of the physical

Once the complex system of a material
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cycle is understood, it is possible to de-

dological limitations, which hamper its effective
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use in policy-making. In this context, the EU
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financed Horizon2020 project MinFuture has
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easy-to-understand visualisations helps to
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of Material Flow Analysis (MFA). It consists of

communicate the outcomes of models and
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their uncertainty.

cal structure. Thus, a fundamental principle of
the framework is that the robustness of upper
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levels depends on the robustness of lower level
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components (see Figure 4):
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Data on stocks and flows are only mea-
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Further information:

and communicated. A well-defined system

https://minfuture.eu/framework

thus enhances the robustness of the monitoring.
These are the preconditions for developing
models and scenarios and for analysing
the uncertainty associated with the MFA.

Figure 4: The MinFuture Framework pyramid [5]
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4 How could this be achieved?
In order to move away from monitoring in-

rules are needed, for example in data

dividual and isolated flows towards a systematic

specifications, metadata, data services

monitoring of the physical economy, we recom-

and data interoperability.
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For this purpose, common implementing

perspective.
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Further reading:
Fact-Sheet of MinFuture project: https://minfuture.eu/monitoring-physical-economy
A systems approach for the monitoring of the physical economy - MinFuture framework: https://
minfuture.eu/systems-approach-monitoring-physical-economy
A roadmap towards monitoring the physical economy: https://minfuture.eu/results
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