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Resource logistic approach to visualize supply chain risks Professor

Kazuyo Matsubae
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With the increased global concerns about resources and environmental constraints in recent years, the role of mining, as a constituent of social responsibility

associated with resource extraction and usage, is becoming increasingly important in science, technology, and innovation policy. Under increasing public

and shareholders' concerns of social and environmental sustainability, the fabrication industries require careful attention owing to their own risks related

to the resources and materials that are used in their products and services. The material flow analysis (MFA) tool and input-output technique provide useful

perspectives and valuable evidence for avoiding or minimizing the social and environmental risks related to the demand of resources.

We analyzed the risk-weighted flow by combining the resource logistics database and Input Output model. The estimated results shed light on how resource

logistics prepare policy makers and research and development (R&D) engineers to confront the risks behind resource usage and how the information should

be shared among stakeholders.
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Fig.1 Multi-regional land disturbances (kg-TMR/kg) induced by vehicles
production in Japan. Derived from Kosai et al. (2020).
https://doi.org/10.1016/j.resconrec.2021.106093

Multiregional land disturbances induced by
mineral use in a product-based approach: A
case study of vehicle production in Japan

Resource use in the country of final demand has severe environmental
impacts in other distant countries and regions through resource
exploitation. Using the total material requirement (TMR), we proposed a
methodology for evaluating telecoupled land disturbances induced by
manufacturing a given product in a given country. This product-focused
method is a hybrid approach based on the integration of inventory data of
a given product and the international trade statistics. Through a case study
of vehicle production in Japan, we found that the transition to next-
generation vehicles in Japan results in changes in the countries and regions
most exposed to the telecoupled land disturbances: i.e., from Chile (27%)
to Australia (14%) and Indonesia (11%) for battery electric vehicles. The
algorithm we developed is relatively simplified so that it can be readily
implemented to determine the telecoupled land disturbances associated
with any product in any country for a sustainable interaction in their
mineral trades with other distant countries and regions (Fig.1-2).

Fig.2 Multi-regional land disturbances induced by gasoline cars production in Japan,
by country per vehicle (in percentage). Adapted from Kosai et al. (2020).
https://doi.org/10.1016/j.resconrec.2021.106093
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Fig.3 Diagram of supply chain risks analysis

Supply chain risk analysis for mineral
resources focusing on tailing dam failures

The worldwide demand for mineral resources continues to increase
alongside the transition to a carbon-neutral society. However, various risks
such as land changes and biodiversity losses at mining sites are present in
the mineral supply chain. Among them, supply chain disruptions due to
the collapse of tailing dams that accumulate as byproducts of the mining
process has a significant effect. We evaluated the mineral supply chain
risks and proposed a new benchmark for constructing a high-risk resilient
supply chain along with sustainable resource consumption. To achieve
this, we created a database that classifies supply chain disruption risks
comprehensively, and then connected it to a multiregional input—output
model that can estimate the economic and environmental influence of
production activities across the supply chain (Fig.3).

Potential for food self-sufficiency improvements
through indoor and vertical farming in the Gulf
Cooperation Council: Challenges and
opportunities in the case of Kuwait

The Gulf Cooperation Council (GCC) countries have the ability to import
sufficient food to meet their populations’ demand. However, overreliance
on imported food leaves GCC countries vulnerable to food shortages
during crises that disrupt international production and shipping. Indoor
and vertical farming technologies have the potential to improve food self-
sufficiency by multiplying vegetable crop yields while optimizing the
efficiency of agricultural inputs and minimizing land requirements. Our
study demonstrated how approximately 15 km? of indoor farms or less
than 0.1 km? of vertical farms could reduce the need to import six vegetable
crops in Kuwait (Fig.4). We also contextualized the need for improved
food self-sufficiency in light of vulnerabilities resulting from regional and
global threats, illuminated unique challenges faced by GCC countries that
are considering adopting such technologies, and summarized opportunities
inherent in the current legal and policy framework.
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Fig.4 Comparison of total land area required to achieve 100% self-sufficiency
using different cultivation scenarios. Adapted from Meshal et al. (2021).
https://www.mdpi.com/2071-1050/13/22/12553
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