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1. Introduction and Objection

Since the Great East Japan Earthquake, it has been necessary to rethink the way of
society that is depending on the energy. Nizuma (2011) said that it is necessary to
create a mechanism that can take full advantage of the energy resources and untapped
energy in local areas. Because forest accounts for about 70% of the country Japan,
there is a woody biomass energy, one of the renewable energy that will contribute to
energy self-sufficiency. Nowadays, woodstove may be attracting more attention.
However, information and research on firewood is still lacking, and the actual
situation is even not clear enough yet. In this study, we clarify the actual situation of
small-scale biomass energy use of firewood in Ina City, Nagano Prefecture. Based on
the knowledge obtained, the energy self-sufficiency and local potential satoyama
reproduction management was discussed.

The target study area was Ina City, Nagano Prefecture. The population was 70,579
people in April 2013. The number of households was 26,714. The area of the city is
667.81 km2. In Ina Nishiminowa district a survey on actual situation was conducted.
Nishiminowa district is located in the alluvial fan portion of the terrace above the
surface of the northeastern part of the city. Its main land use are orchards and
farmlands. The population was 6,406 people in April 2013, the number of households
was 2,464 households.

2. Methodology (Contents of Questionnaire survey and Interview survey)
Through field survey, questionnaire, and interviews to stakeholders, we obtained
following outcomes: 1) the amount of annual firewood consumption, 2) procurement
methods of firewood, 3) the area from which firewood are collected. In terms of dry
weight, volume, and the energy, the firewood usage aggregated in number, showed an
estimate average dwelling unit, 2 scales Ina (Table 1). Through the questionnaire
survey interviewees were asked whether they purchase firewood. Respondents who
purchase firewood were further asked for purchasing place, and the respondents who
do not purchase it, were asked for method of procurement and describing the map of
procurement place. In addition, in order to understand the details of procurement, we

interviewed Ina Ministry of Agriculture and "Corporation DLD (below DLD)".



3. Results and discussions
(1) Number of firewood used

Average annual number of firewood use is a 2,544 portions / dwelling unit. There were
12.1 portions per day in average.

Table - 1 Number of firewood used annually, Dry weight, Volume, Heat energy

Items Nishiminowa district Ina City
average respondent Estimate value
(N=80) (N=1,072)
Number of firewood 2,544 2,727,000
used annually portions / year portions / year
Dry weight 3,202 3,433
dry-kg / year dry-t / year
Volume 6.31 6, 764
m / year m / year
Heat energy 49, 120 MJ / year 52,660 GJ] / year

(2) Procurement methods of firewood and the area from which firewood is collected
23% of respondents only purchase firewood, 55% of them do not purchase, 19% of
respondents purchase only part of firewood. Range of procurement of firewood was

approximately 4km distance from Nishiminowa district.

(3) Regeneration of Satoyama management, evaluation of energy self-sufficiency
Estimated portions of firewood used in Ina City was 2.73 million trees, with dry
weight 3,433t, and volume 6,764 m. Firewood obtained from 1,375 ha of lowland forest
was estimated as 3,034 m (average 2.2 m?*ha). Since total demand for firewood in Ina
City is more than double, lowland forest area required to obtain such amount would be
3,075 ha. Total heat energy produced from the wood in the city is equal to 52,660 GdJ
with 74% efficiency of firewood (maximum potential energy is 71,162 GJ) and it
corresponds to 1,939kl of kerosene. Thus, wood energy replaces about 8.1% kerosene

household consumption a year.

4. Conclusion

In this study it estimated that about 6,764 m' of firewood is being consumed within a
year in Ina City. Firewood replaces 8.1% of household kerosene consumption. From
view of regeneration of Satoyama management and energy self-sufficiency, the

firewood could be considered as one of the renewable energy.



