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This study would like to focus on the integrated evaluation of agricultural
environment from farm, region to country. This study based on the Japanese cases,
and Ecuador located in Latin America.

Environmental impacts of dairy production including different types of self-
supplying feed production systems were evaluated by Life Cycle Assessment (LCA)
method according to “Agricultural Production Technology Systems” created by
Hokkaido and Iwate Prefecture in Japan. Four types of self-supplying feed
production in Hokkaido and two types in lwate were analyzed according to three
types of fertilizer application such as chemical fertilizer, compost and slurry
application, respectively. These results were included into environmental impact
assessment of dairy productions which consists of four types of production scales in
Hokkaido and two types in Iwate. As environmental impacts, global warming load,
acidification load and eutrophication load were evaluated. Furthermore, Life cycle
Impact assessment Method based on Endpoint modeling 2 (LIME2) was used for
integrated estimation in order to find the economic damage amount in total. The
results showed that the environmental impact of dairy production was lower in the
types of organic fertilizer use, even though the impact was higher in the case of
self-supplying feed production itself. Large scale production systems had a lower
environmental impact. The result of integrated environmental impact by LIME2
showed that the acidification load by NHj3; had the highest contribution in the
amount of economic damage.

The nitrogen balance per agricultural activity, including livestock production,
was estimated based on the soil surface balance of farmland in Japan. The balance
was calculated from nitrogen inputs and outputs. Furthermore, the results were



shown using geographical information system (GIS) to visualize the differences of
nitrogen inputs, outputs and balance according to municipalities. The nitrogen
balance of all farmland in Japan was estimated to be annually 132.9 kgN/ha positive.
Notably, mineral fertilizer application and livestock manure greatly contributes to a
positive nitrogen balance. The nitrogen balance was significantly positive in the
place many livestock production exist, and less in the place famous for the paddy
rice cultivation. Therefore, improvement and monitoring of Ilivestock manure
management will be essential in terms of the consideration of nitrogen accumulation
and contamination. Next study targeted Ecuadorian agricultural activities including
livestock production to reveal the nitrogen balance of the whole country as well as
each region. The nitrogen balance was estimated based on the soil surface balance of
farmland. This results were also visualized by GIS. The nitrogen balance of all
farmland in Ecuador was estimated to be positive. Notably, mineral fertilizer
application greatly contributes to a positive nitrogen balance. The nitrogen balance
was positive in the north coastal and Andean regions and negative in the central and
south coastal regions. In the Andean region, the nitrogen balance may be lower than
current results when factoring the influence of soil erosion.

As a consequence, the important factors to consider environmental impacts by
agricultural production will be fertilizer application and livestock manure
management if consider the improvement. The amount of nitrogen fertilizer
application in Japan and Ecuador became almost same level by 2016 according to the
FAO statistic. Ecuador is also required to manage the fertilizer application as same
as Japan. To minimize environmental impacts from livestock manure, it is important
to consider the circulation of resources as well as nitrogen. It is essential to
circulate in same farm and region, however the circulation between crop production
and livestock production area is also effective to make balance in the nation if it is
difficult to make circulation in their farm and region due to land limitation. With
this aspect, the imported feed use affect negatively to make balanced circulation
because the imported nitrogen never carry out as livestock manure. Moreover,
imported feed consume a lot of fossil fuel in transportation, which cause of massive
greenhouse gas emission. European countries tend to be high amount of livestock
manure due to intensive farming, interestingly their rate of organic agriculture is
also high. Although organic agriculture is not limited the amount of fertilizer
application, the amount should also be consider to minimize environmental impacts.
To promote sustainable production by minimizing environmental impacts from
agricultural activities in order to contribute to sustainable development goals
(SDGs), countermeasures and recommendation according to this study will be; 1)
The development of nitrogen circulation system between crop and animal production,
2) Adaptation of the efficient methods according to production scale, 3)
Establishment of act to control nitrogen management, 4) Promote consumer’s
awareness by indicating the level of environmental impacts from production, 5)



Promote monitoring and investigation of nitrogen balance in developing countries
too.
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