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Abstract

So-called building greening, including roof greening and wall greening, is expected to have
various effects like alleviating heat island phenomenon, improving urban amenity, etc.;
however, in the 23 wards of Tokyo, only about 2% of the buildings on which roof greening can
be installed has roof greening. A questionnaire survey for building greening companies
indicated that the greatest cause for it not spreading lies in the fact that an advantage
brought about by green building cannot be quantitatively understood, which hardly gives a
company the motivation to install it. Actually, in installing building greening, if the
advantage of the installation isn’t quantitatively evaluated in advance, it will be difficult to
determine the scale and the content of the installation. Therefore, this research was
conducted with the aim of examining the method of estimating the social benefit, by which
an in-advance evaluation of green building can be made. In addition, the aim of examining
involved clearing the characteristic of building greening by conducting an in-advance
evaluation of building greening, and getting the hints of improving legal system about
building greenings. Because the facts indicate that there are problems of administrative
system of building greening such as applying the index of green area solely though
building greening have qualitic effects like improving the cityscape and maintaining the
biodiversity of city area. Additionally the effort of maintenance of building greening is not
evaluated in spite of indispensable to proper maintenance of it, and approximately the half
of roof greening are not opend to public.

At the first, I started to research of examining the method of in-advance evaluation of
green building. It needs to select the basic index of building greening for in-advance
evaluation. Urban planting including building greening is generally evaluated on an
installation area basis. For that reason, area was used as the basic index for evaluating
building greening. Additionally, since building greening has various functions, including an
existence value as a naturalistic environment in particular, a stated preference approach is
suitable for evaluating building greening, therefore the CVM (Contingent valuation Method),
one of the major methods off this approach was employed. However, in the CVM,
participants will be asked of their WTP (Willing to Pay) for the effect of an object being
estimated, therefore just evaluating one specific case cannot explain the relation between
the benefit described by the WTP and the area. For this reason, by conducting a CVM survey
covering a number of cases with different areas, the relation between area and benefit
could to be derived.

And then five major cities “such as Sendai-city, The 23 wards of Tokyo, Nagoya-city,

Osaka-city and Fukuoka-city” where building greening is installed in more places than other



cities in Japan and Naha-city which are located in different climate zone were selected to
conduct a CVM questionnaire survey, by which the regression formula that describes the
relation between roof greening and wall greening was derived. Hereby, it was made possible
to conduct an in-advance evaluation of building greening at a residential
area in any major city of Japan.

Now, when a survey is conducted using a CVM, a scope test needs to be conducted to verify
the validity of the survey method. A scope test is conducted in order to make sure that the
WTP increases in proportion to the scale of the basic index and to investigate whether it is
possible to confirm that the WTP changes depending on the contents presented, and if such
a relation is not found, it means that the questionnaire survey using a CVM itself had some
problems. As a result of a scope test, this CVM survey proved to be valid.

Additionally, there was some probability that having building greening that could become a
subject of evaluation in a neighboring area had an influence on the CVM evaluation value
currently examined. That is because it was expected that having building greening in a lot of
places around the facility currently being evaluated and having building greening only in
one place in a specific area would make a difference in the CVM evaluation value even when
the same area unit was measured, due to the law of diminishing marginal utility. Therefore,
the WTP results obtained where building greening was found in one place, where it was
found in three places and where it was found in five places within a walking distance were
compared. The result was that there was almost no difference in the WTP in any of the three
cases. Simply put, the law of diminishing marginal utility doesn’t apply when the density of
green building is that low.

By the way, this research was conducted on the assumption that building greening can be
evaluated according to its area, but there was some possibility that not only the area but
also another factor like the superiority or inferiority of the design of building greening cases
could have a great influence on its evaluation. On that account, after installing only grass on
a roof and coordinating its design, a CVM survey was conducted, and then the results were
compared with the results of another CVM survey on several design cases, in order to
identify the degree of influence that the area factor has on evaluation among several factors
that regulate the effect of roof greening. The results showed that the area factor had as
much as a 67.67 % influence and the design factor had a 11.78 %. This revealed that it is
important to spread the green area of building greening, and also secure the quality of
design of building greening for promoting the benefit of building greening.

The effects obtained in these series of CVM surveys, including the improvement of the
amenity of urban cities, are the kind of benefits that participants can understand

subjectively, and in addition to that, building greening has other improvement effects on the
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physical environment, such as improving the indoor thermal environment and alleviating
the heat island phenomenon. In regard to the improvement effect on the physical
environment, its social benefit per unit area can be derived from previous studies. On
investigation, it was revealed that the heat island effect and the improvement effect of the
indoor thermal environment, which building greening is expected to have, are evaluated
relatively low in terms of monetary amounts. According to a trial calculation made under a
condition where the roof greening is 1,000 m2? in the 23 wards of Tokyo, the total
improvement effect on the physical environment is no more than 9.0 % of the total benefit of
the said building greening. This result revealed that almost of benefit of building greening
is occupied by the improvement of the amenity of urban cities and urban biodiversity which
are based on the knowledge and envioronmental attention of beneficiaries. Occasionaly,
giving the proper information to beneficiaries might influence the evaluation of building
greening by beneficiaries.

For verifying this assumption, I considered the new method of CVM which showed different
information to the different praticipants groups of questionnaire. And then, it was proved
that showing proper information about building greening promote the evaluation of it by
praticipants. And also, the method of information which was explained simply along to only
one theme was more effectively than the method which was showed large amount of
information. This reveals that the comprehension of beneficiaries is not consisitent with an
intention to show the information by owner of building greening.

By the way, there are many private building greenings which are aimed of the publicity
effect. So that it needed to research what type of building greening had more effective, and
how to explain was more effectively on the publicity effect. For this reason, a research was
made by means of the combination of the CVM and the AHP (Analytic Hierarchy Process) to
verify what form of green building is effective in terms of the advertising effect. Additionally,
the AHP indicated what form of building greening would be effective in improving its image
and the relative importance that its form would have. As the result, the explanatory
instruments which are expressed the message by symbolic form, are more effectively than
the lettering information by display.

Now, the results of the questionnaire survey conducted for major building greening
administrators in Japan showed that the building greening administrators of public
facilities installed the building greening with the intentions of , first of all, improving their
company’s image by advertising the effect and, secondly, of enhancing the attractiveness of
their commercial facilities. Namely, it was observed in private facilities that these
sufficiently profitable features were examined before the green building was installed.

In order to understand the attracting effect of building greening, a face-to-face
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questionnaire survey was conducted for customers in Nanba Parks, a commercial complex
with a large scale of building greening in Osaka, by which to what amount building greening
would contribute to an increase in sales was investigated. The ratio influenced of building
greening which was the ratio at which greening stimulates a customer’s buying intention
reached 18.3 % per person, and as a result, the annual profit brought by the greening
worked out to be at 194 million yen.

This research was conducted as the casestudy of which investigate to evaluate the monoral
effect of building greening, and also research the relationship between the attribute and the
movement with the ratio influenced of building greening . As a result, there was no
relationship with them. After all, it is considered that the intention to building greening by
people is based on the individual values. From this point, building greening should not be
developed to aim to the minimum sufficiency, it must be developed as the infrastructure
which promote the attraction of cities.

Above all, results from these researches are arranged as 5 points under below.

1. The benefit of building greening increase according to green area of building greening,
and also according to the quality of design of building greening.

2. Almost of benefit of building greening is occupied by the effects, such as the
improvement of the amenity of urban cities and urban biodiversity which are based on
the knowledge and envioronmental attention of beneficiaries.

3. Showing proper information about building greening promote the evaluation of it by
praticipants.

4. The comprehension of building greening by beneficiaries is not consisitent with an
intention to the information by owner of building greening.

5. The evaluation of beneficiaries is not concerned with an attribute, a movement and the
living circumstance.

From these characteristics of building greenings, it is led to spread the green area of
building greening for increasing the benefit of bulding greening, simultaneosly to secure the
quality of design of building greening. And also the proper grappings such as sending out
information of building greening and exhibiting events are needed. In addition, it is needed
of proper maintenance and an obligation of opening the roof greening to public.

It is expected that an increasing number of building greening facilities will be developed

by means of improving the administrative systems in the future.
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