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Research for a true sustainable circulation of resources Professor
from a life cycle perspective Kazuyo Matsubae

FARDHTIE. H2ORELZIRBEFPERZKD, VEBERM PERNBICHSISREZEONM. REGFHERKNERFAE
ROFERICET TR O RHFHE EROFRNEEI AT ADORAREZZIRICHIc > TIToTWAMIRRIEDO KR EE) . EIRDOBREE,
BEDMRTZREBIE. BFLESFEORACBREOEANBEROBRICKHRAIRSHRIZERIZHICF. BEFBICHSER - K-
ER - IXILF—OFHRBE. FEY - BEYOBLEDOEE. ROZTNSICEET 21l HSBEFNEROLBZERIDIVENH S,
INSZRFEZ. EICHRARBERBRY ATLAOBEZBIEIMREDZ 71 7V VIR ESDSRIABAT—ILTRDHEATWS,

In this research field, we conduct a wide range of analyses on nutrients and resources that form the basis of society, such as material flow analysis, the
assessment of environmental impacts related to resource use, social evaluation of technologies for alleviating environmental burdens and utilizing untapped
natural resources, and the system development of sustainable resource management. To build a sustainable society in times of multiple crisis, such as the
global climate change, overconsumption of natural resources, environmental degradation with rising inequalities, and deepening contradictions between
economics and societies, it is vital to fully understand the supply and demand structure of food, water, resources, and energy associated with economic
activities, the quantity and quality of waste and byproducts, and the overall picture of related technologies and socioeconomic events. We passionately

conduct research aimed at building a true sustainable circulation system of resources on different scales from the perspective of life cycle.
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Fig. 1 Assessment of Indonesian nitrogen and
phosphorus footprints of food (Wirasenjaya, F., et
al. Sustain. Prod. Consum. 39, 30-41, 2023.)

Fig. 2 Participation in the International
Conference on Industrial Ecology.

The Co-Creation Platform for Fostering a Green
Job Market Based on Gastronomic Geopolitics

Changes in marine ecosystems hit by climate change have greatly
impacted local fisheries, compounding existing challenges such as an
aging and shrinking populations, employment disparity, and food loss in
local regions. With academia, local governments, and companies, Prof.
Matsubae launched an initiative in 2023 targeting Higashi-Matsushima
City and Shima City, a regional co-creation project aimed at
implementing technologies to utilize untapped agricultural, forestry,
and fishery resources in the region based on gastronomic geopolitics and
fostering a green job market. This project aims to promote the sustainable
management of agricultural resources and environmental conservation
from the perspective of gastronomic geopolitics. We also conduct life
cycle assessments of nutrients and propose eco-friendly food choices
between consumers and producers. Furthermore, we develop education
packages and a co-creation platform to foster a green job market. The
goal is to secure employment opportunities for future generations in the
region, realize a food supply chain that aligns with local environment
conservation and climate change, and develop a job market that serves as
a career anchor for young talent. Details can be accessed at https://
gastro-geopoli.com/gastro/.
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Fig. 3 Mohammed Isah attending
the SETAC Africa conference.
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Fig. 4 Workshop at a mining company
in Australia. State University.

Fig. 5 Visit Prof. Datu from Arizona

Footprints of Nitrogen and Phosphorus
Generated through Food Consumption
in Indonesia

The responsible supply of essential nutrients is crucial to meeting the
rising global demand for food and agricultural products. Nitrogen (N)
and phosphorus (P) are especially important nutrients for supporting
organism growth and functionality. However, the unintentional loss of N
and P compounds poses environmental and ecological risks. As a
starting point for reducing these emissions, it is essential to assess first
the extent of N and P loss from the food sector. Indonesia, with the
fourth-largest population in the world, may directly impact the demand
for food and agricultural resources, particularly N and P. We quantified
the N and P footprints of the food and agriculture-related sectors in
Indonesia using a bottom-up approach. We found an increase in the N
and P footprints for food over time, with rice, palm oil, and animal-
based food products as the primary contributors to these footprints (Fig.
3). We are also conducting assessments of N and P footprints across
Indonesian economic sectors using the nutrient-extended input-output
(NutrlO) approach to understand the N and P demands of each sector,
both directly and indirectly.

Enthusiastic Research Activities

As global socio-economic activities fully resume, we have actively
attended international academic activities, engaging in constructive
discussions and networking for international research and education in
the fields of material flow, environmental impacts of mineral resource
extraction and semiconductor manufacturing, nutrient footprints in food
production, and international supply chain analysis, for example , the
11th International Conference on Industrial Ecology at Leiden University
(Fig. 2), the SETAC Africa 11th Biennial Conference in Ghana (Fig. 3),
the Net Zero and Sustainability Forum 2023 at the University of
Cambridge, and workshops at Stockholm University and Curtin
University (Fig. 4). We also hosted experts from several international
universities and institutions (Fig. 5-6). Their visits solidified our
commitment to international collaboration in the future.

Fig. 6 Visit from University Science
and Technology Beijing.
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