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ABSTRACT

Carbon footprint (CFP) system has some problems to realize low-carbon society: (1)
number of CFP-labled products is small, (2) it is difficult to understand quantitatively CFP, (3)
socialrecognitionof CFPislow. Inordertoovercomethese problems, I have studied to improve
the efficiency of CFP calculation, to develop a method to create the evaluation criteria of CFP,
and to improve the social recognition of CFP,

In order to improve the efficiency of CFP calculation, in this study, | have designed and
developed a CFP automatic calculation system. In this calculation system, in order to
streamline the computation work of persons who calculate CFP, it is possible to almost
automatically perform work such as reading the data on CFP collected fromthe manufacturer,
searching CO2 intensity unit, and assembling CFP calculation formula. Using this calculation
system, four students, who have just started to learn a method of the CFP calculation, could
calculate 130 items produced by 30 companies in about one month.

In order to create the evaluation criteria of CFP, | have proposed a method to calculate
the range of CFP of products by using both a text mining technique and the open data
published on the web. | have developed algorithms to recognize and extract data on CFP
based on deep learning. | have collected large amounts of data from websites. | have shown
that it is possible to estimate the range of CFP of a large number of products. Moreover, the
range of CFP, which is estimated with my algorithm, canbe usedasacriteriaof CFP.

In the method of recognizing and extracting data on CFP, | have proposed a named entity
extraction method combining recursive autoencoder (RAE) and N-gram model analysis. In this
extraction method, RAE isused to analyze named entities of aclauses. The N-gram model is used
to analyze the contexts of input clauses and preceding and following clauses, and estimate the

named entities of input clauses. Aresult of a computer experiment has shown that the F value was



90.4%, and the proposed method is effective to extracted named entities of clauses.

In order to improve CFP society recognition, | have collaborated with COOP-
Sapporo. We carried out a new approach for improvement of recognition of CFP. In this
approach, we calculated the CFP of 130 items of food and daily necessities and devised design
of packages that printed CFP, so that CFP can be seen by consumers. We have also distributed
pamphlets that introduced CFP. We carried out questionnaire surveys in 2014 and 2015 and

investigated the effect of this approach.
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