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ABSTRACT

1. Background

Wheat, the principal food of about half of the world’s population, is grown in most areas of the
world. Even people groups who eat mostly rice also eat some forms of wheat. It is well known that
the trade volume of wheat occupies the half of that of grain.

The global population has increased since World War 11, and it is anticipated that it will increase
rapidly in the 21st century. Currently, about 4.4 billion of the world’s 6.3 billion people live in
developing countries. The population is increasing most rapidly in developing countries that attained
political independence after World War II. In developing countries, about 800 million éeople do not
get enough food or adequate nutrition for daily life. Meanwhile, developed countries are saturated
with food. The food-shortage probiem is becoming increasingly serious.

Shipping continues to be dominant mode of transportation, accounting for almost two thirds of
world trade (metric tons). With the economic globalization, maritime transportation will- become
more and more important.

In recent years, many countries have been facing a number of pressing system-wide
environmental issues related to the combustion of fossil fuels for mechanized applications, including
air pollution, heavy reliance on the extraction and processing of petroleum, and emissions of
greenhouse gases. The transportation sector is a leading contributor to these problems, and within
this sector, freight transportation is a significant contributor especially to energy use and carbon

emissions.

2. Purpose

In the 21st century, a steep increase in the glébal population is expected; mostly will happen in
Asia and Africa. According to statistics of FAO, the growing population can be maintained by
increased cereal production. But the unbalance between supply and production still exists in the
world. The food problem is still serious for people. Firstly, the purpose of this research is to estimate
the supply and import/export of wheat on the basis of the continental method. Using the continental
method, we can obtain the volumes of wheat shortage and the trade features about the import/eprrt.
Secondly, by analyzing the trade flow data, we show a clear situation of wheat trade. Thirdly, we
made an assessment to emissions of CO, in the wheat transportation. Finally, considering the cargo
creation, we developed an analyzing system of wheat maritime transportation and logistics including
transportation tons, ton-miles, valve, number of bulk carriers needed and emissions of CO; in the

transportation,
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3. Summary

This dissertation is organized as follows.

. Chapter 1 preseats background of the research and purpose. Beside that, chapter 1 also describes
the structure of this research.

Chapter 2 reviews the related research from the following viewpoint. They are global model,
marketing of grain, time series analyses and mathematical programming. We also explore thé
positioning of this research from cargo creation and environmental problem.

‘In chapter 3, we analyze the population predictions, population changes and population growth
rate according to the UN’s data. The factor of population increasing is clearly shown. ’

Chapter 4 examines the production, supply of wheat on the basis of the continental method and
analyzes the factors that affect the production and supply. Using the continental method, we can
obtain the volumes of wheat surplus and shortage. After discussing the relations between the import,
shortage and volume of maritime transportation, the requirements for maritime transportation of
wheat are investigated and estimated in the future.

Chapter 5 proposes a trade flow analysis of wheat. First of all, we conduct the trade flow data of
across section using programming. Secondly, we analyze the Asian wheat’s import by panel data.
Finally, the share analysis of the international wheat export market is discussed.

In chapter 6, the maritime transportation and logistics systems of wheat are analyzed for Asia.
Firstly we analyze the Asian trade condition of wheat. Secondly ‘from the import condition of Asia,
we can make a decision which port can be used as importing ports and exporting ports based on
investigating wheat exporting ports of others’ countries and wheat importing ports of Asian countries.
So the navigation distance between the exporting ports and importing ports can be calculated. Finally,
we analyze the maritime transportation and logistics systems of wheat in Asia including maritime
Ton, Ton-Miles, trade value, mecessary number of bulk carriers and emissions of CO; in the
transportation. In addition, the effect coming from the international price of wheat is analyzed by
Cross-correlations.

In chapter 7, we analyze maritime transportation and logistics systems of wheat to Africa from
maritime Ton, Ton-Miles, trade value, necessary number of bulk carriers and emissions of CO- in the
transportation. After an analysis of the wheat transportation, we find that the agricultural policies
greatly affect the wheat transportation to Africa. Then, using two scenarios, we predict how many
ships are necessary for the maritime transportation of wheat to Africa in the future.

In chapter 8, a comparative study is undertaken on maritime trade of wheat and rice dest'ined for
Africa. For comparison, firstly, the feature of production and supply becomes clear. Secondly, trade
feature is also discussed. Moreover, we show that agricultural policies significantly affect the

transportation of wheat to Africa. On the other hand, we show that the export of rice to Africais a



(R4&: @ =@ NO. 3)
regular trend. Finally, based on the comparison of trade, we predict the number of maritime bulk
carriers of wheat and rice for Africa. In addition, the effect coming from the international price of
wheat and rice is also discussed.

Chapter 9 presents the conclusions of this dissertation. It includes a summary of important results
and subject of future investigation.
4. Conclusions
In this study, from the viewpoints of cargo creation and environmental problem, we analyze the
maritime transportation and logistics systems of wheat including maritime Ton, Ton-Miles, trade
value, number of bulk carriers needed and emissions of CO, in the transportation using the trade
flow data. We believe that this research is very useful for the maritime transportation ;of wheat in the
future. The major findings obtained are summarized as follows.
In chapter 3, we found that:
> Asteep increase in the global population is expected, mostly in Asia and Africa.
»  An important point is that the change of population in Africa will exceed the change of Asia and
become No.1 after 2030.
»  The population growth rate will decrease in every region; the negative growth rate in Europe is
significant.
» The cause of population explosion comes from the decline of death rate.
In chapter 4, we found that:
> Until now, although country-by-country predictions are often researched, they are hard to be
estimated. In this chapter, we deal with the wheat problem by the continental method and good
continent-by-continent results were obtained. The accuracy of the model and the reliability of
the results were high.
» Using populations or years as a variable, a high correlation is obtained, especially in the
shortage areas; therefore, it is possible to estimate wheat production and supply.

» A continental presumed model of wheat production and supply with food shortages was built.

v

Sufficient wheat to support the growing population can be secured.

»  We deduced a2 new method to estimate the maritime transportation of the future. In other words,
we discovered a high correlation between the shortage and the import volume. Therefore, the
shortage can be used to estimate the maritime transportation.

In chapter 5, we found thét:

» A negative correlation among surplus areas was obtained for the market share of wheat.

»  Using the program EXCEL VBA, we build the OD tables in the Asia and Africa.

> By the panel data analyses, we find that the import of wheat dependents on the population and

GDP of Asian countries.
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In chapter 6, we found that:

» We analyzed the panel data of Asian trade and developed an analyzing system for maritime
transportation and logistics of Asia including maritime Ton, Ton-Miles, trade value, number of
bulk carriers needed and emissions of CO, in the maritime transportation.

> We find the coefficient of determination is high between the ports’ depths and the DWT of bulk
carrierss.

» A strong correlation between the tons and ton-miles can be concluded. The information was
valuable for predicting the appropriate number of required ships.

»  The model was built to estimate the number of grain bulk carriers needed for wheat.

>  The international price greatly effects the change of export share’s residual by cross correlation.

»  The speculation exists in the wheat marketing.

In chapter 7, we found that:

> We analyzed the panel data of African trade and developed an analyzing system of the maritime
transportation of~wheat, which includes the maritime tons, ton-miles, trade value, number of
bulk carriers needed and emissions of CO, in the maritime transportation.

»  We found that there was a competitive relationship among the EU, Canada, and the USA.

» We also found a strong correlation between the tons and ton-miles in Africa. The information
was valuable for predicting the appropriate number of required ships.

» We created two scenarios for predicting the imports in Africa, but could not determine which
scenario would actually happen in the future because the agricultural trade is greatly affected by
various policies. '

In chapter 8, we found that:

»  The production and supply of wheat is worldwide; rice is the favored grain in Asia.

v

The international market of rice is thin market.

» The import trend of wheat has suddenly changed; on the other hand, the import trend of rice is
generally regular in Africa. .

»  We use a different method to predict the imports of wheat and rice for Africa because their trade
features are different. In particular, regarding wheat, trade is greatly affected by various
policies.

» A model is built to estimate the number of bulk carriers for wheat and rice in Africa.

» We find a strong correlation between the maritime transportation tons and ton-miles. Little
change in the iml-)orters and exporters is seen.

» Since change of wheat trade significantly depends on agricultural policy, prediction.of wheat

trade is more difficult than rice. And the change of the number of bulk carriers for wheat is

larger than that for rice.
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