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Preface

Our society was founded in 1917 as “The Heating and Refrigeration Association.” It was renamed “The Society of
Domestic and Sanitary Engineering” in 1927 and “The Society of Heating, Air-Conditioning and Sanitary Engineers of
Japan” in 1962. The society became a public interest incorporated association in 2012, and we celebrate our 100th anni-
versary this year.

SHASE announced the society’s 21st Century Vision in May 2012, titled “Growth Strategy and Ultra Low-Carbon
Solution of Environment and Equipment Technology that Supports the 21st Century,” which is largely focused on the
next decade, until around 2030. The past five years have led to changes in social conditions, development in technolo-
gies, and the emergence of new ideas. We have decided to revise our vision as “The 21st Century Vision Plus,” aimed
at making a pioneering and significant contribution toward the construction of a resilient society by reviewing the past
century and forecasting the next one. We would like to share our enthusiasm with the members of the society and the
engineering field. We kindly request your help and support to realize this vision.

President, The Society of Heating, Air-Conditioning and Sanitary Engineers of Japan(SHASE)
Masaya OKUMIYA

Introduction

Five years have passed since the 21st Century Vision was compiled in March 2012. Because 2017 is a milestone
year celebrating the 100th anniversary of the Society of Heating, Air-Conditioning, and Sanitary Engineers of Japan,
the 21st Century Vision Plus Review Committee was established with the mission to review and update the latest vision
to match current conditions. This project involves the development of ideas in the field of air-conditioning and sanitary
engineering that could address new issues and noteworthy technologies to support our nation. Discussions include those
on the sharing economy, automobile EV conversion, smart grid, artificial intelligence(Al), Internet of Things(IoT), ESG
investment, “connected” HVAC systems, United Nations SDGs, cybersecurity, productivity improvement, work style
reform, virtual power plant(VPP), smart area network, and various keywords.

We are entering the “era of maintenance and renewal” in the mid to long-term and thus, new investment is likely to
decline. There is an increasing need to generate quality stock from the existing buildings. Moreover, there is a shortage
of skilled workers to respond to the increase in construction demand. The field of construction lags in improving pro-
ductivity compared to other fields. It is imperative for a “work method reformation” to attract enthusiastic young people
to enter this field. I sincerely hope the SHASE 21st Century Vision Plus recommendations are implemented efficiently
and the mission continues.

Chairman, The 100th Anniversary Organization Committee
Vice President, The Society of Heating, Air-Conditioning and Sanitary Engineers of Japan(SHASE)
Shin-ichi TANABE
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Background

The SHASE 21st Century Vision created a vision of the near future within the air-conditioning and sanitary engineer-
ing field. This project was the mission of a special committee that has reported directly to the president since the fiscal
year 2010. A report was first published in March 2012. When we began the task, the economy was in stagnation. The
phase was immediately after the bankruptcy of Lehman Brothers, and the field of air-conditioning and sanitary engi-
neering found it difficult to assess the outlook for the future. Just before the vision was completed, the Great East Japan
Earthquake occurred and the subsequent accident at a nuclear power plant resulted in planned blackouts contributing to
an environment of heightened concern for a stable supply of energy. Under these circumstances, it was challenging to
envision a bright future for the air-conditioning and sanitary engineering industry. Nonetheless, we explored the possi-
bilities of new business within the field of air-conditioning and sanitary engineering with active discussion concerning
the design, construction, and new valnes such as ZEB and BIM. It was particularly meaningful for us to have these dis-
cussions as a basis for a vision.

In the five years after the initial vision, significant changes occurred in the economic environment. Within this
short time period, the demand for construction increased, including construction related to the bid to host the Olympic
Games, and the conditions associated with the air-conditioning and sanitary engineering industry vastly changed. The
administration envisions that new technologies, such as IoT and Al, will continue to grow and develop even in an aging
society with a declining birthrate, bringing about great changes in the future of the air-conditioning and sanitation field.

With 2017 being a milestone year celebrating the 100th anniversary of the Society of Heating, Air-Conditioning, and
Sanitary Engineers of Japan, the Recommendation Panel established the 21st Century Vision Plus Review Committee
as a 100th anniversary commemoration project. The mission of this committee is to review and update the 21st Centu-
ry Vision to match current conditions. Since formation of the committee in 2016, active discussions have occurred for
about a year.

The Committee reviewed responses from the Society regarding the vision shared in the previous report, revised the
existing goals, and created new goals to match the current needs. In addition, to support our nation, we discussed how
the air-conditioning and sanitary engineering field could incorporate and utilize new and noteworthy technologies that
have been developed in the past five years. Furthermore, we collected and reviewed opinions from the members attend-
ing workshops at our convention.

I sincerely hope that the 21st Century Vision Plus, which was revised as described above, will be widely shared and
implemented by the members of this Society thus contributing to the continued development of the air-conditioning and
sanitary engineering field for the next 100 years.

Chairman, Committee on 100th Anniversary, Proposal Subcommittee

Takashi KURABUCHI
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Expansion and advanced rationalization of the building
equipment field through collaboration in new technology
- Aiming to build an ultra-low carbon society -

1.Social Background of Air-Conditioning and Sanitary Engineering

Since the formulation of the Society's previous vision, problems
in Japan and across the world related to the global environment,
social environment, and energy have undergone major reforms, such
as the Great East Japan Earthquake of March 2011 and the Paris
Agreement implementation in November 2016.

Global measures are accelerating, and as global warming pro-
gresses, amid its effect on various areas, the Paris Agreement
established the “2 °C target” for limiting greenhouse gas emissions.
With scarce fossil fuel resources in Japan, ensuring energy stability
is always a major issue because of the fundamental vulnerability of
overseas dependence. Meanwhile, after the Great East Japan Earth-
quake, reform aimed at the future concerning the domestic energy
supply and demand structure has been progressing. Efforts from
both energy supply and demand, such as thorough energy saving,
popularization of renewable energy, and energy distribution systems,
are becoming increasingly important.

In the overview of the domestic market trends, although construc-
tion investment has shown a trend of gradual recovery since the for-

mulation of the previous vision, the pace of recovery has increased,
and it is expected to remain robust for the foreseeable future. The
demand for air-conditioning and sanitary engineering work is also
expected to increase with the expansion of the construction market,
because of the decision to host the Tokyo Olympics and Paralympic
Games in 2020. However, over the mid to long-term, the necessity of
creating high-quality stock and making full use of existing buildings
is increasing, as it is presumed that a decline in new investment is
inevitable, and the market is entering an “era of maintenance and
renewal.”

Although the number of workers employed in the construction
industry has remained overall steady, the shortage of skilled workers
in handling the increase in construction demand is becoming in-
creasingly evident. Efforts to become an attractive industry, such as
increasing productivity and aiming to become an industry involved in
policy-making, are indispensable.

Regarding the activities of the Society, trends in research themes
reflecting those of the times and an increase in the number of arti-
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cles are observed. However, we need to improve the information dis-
semination capabilities of our Society through quality improvement,
as maintaining the number of academic papers in the long-term is
deemed to be difficult.

Moreover, as a future initiative of the Society, it is deemed neces-
sary to contribute to the expansion of business opportunities, such
as incorporating the instrumentation field and development of new
air-conditioning systems conforming to the trend of the times, etc.,
without missing the opportunity presented by the steadily recovering

WEOEL B F 2, BRI - A TFICH
W B R OV A T E DS S 14 b B & R LT
BRFHSEHOF - T LAY LB D20D
EYarOREFETok. JOMEEERT S
7oL, FENE - PR - R L et
MEFEL 250 b, AT - fiE L5 oM
WL K& EEAEALEER L, S 5ICiED
R FACIE B 5§ 2 B S s 2e &
T ho ZIC, [ & oIz X 2 B
S OEILK L BEAEL - B HEL S
OFEBEZARLC—] 2 RSO 21 L LY 3
Ve TIARELTHITAZEEL, BV a Y
FHD720D 3 ODIRE#RT,

construction industry. The Society is already involved with many of
the new technologies described in the roadmap of each Ministry,
such as zero energy buildings(ZEB) / zero energy houses(ZEH), high
efficiency air-conditioning / hot water supply / lighting technology,
energy management / information and communications technolo-
gy(ICT) / quality of life (QOL) / intellectual productivity improvement,
efc. It is necessary to establish a research promotion system that can
respond quickly to social needs to meet the expectation of increased
contribution from the Society.

2.SHASE 21st Century Vision Plus Overview

Air-conditioning and sanitary engineering aims to provide solu-
tions for two opposing set of requirements; one involves the ambi-
tious goals of transitioning to renewable energy and implementing
ZEBJZEH, while the other involves contributing to a robust society
through the provision of convenience, comfort, health, and disaster
management measures. Although it is important to create a healthy
and comfortable indoor environment with building equipment for im-
proving the intellectual productivity of residents, it is also necessary
to achieve as much energy savings as possible, given the problem of
global warming and fossil fuel depletion.

The SHASE 21st Century Vision compiled in 2011 was updated
by the 21st Century Vision Plus Review Committee. Revisions were
made based on the subsequent changes in social background and
the environment to become a key player in building a low-carbon

society in accordance with the advances in the industries and aca-
demic fields related to air-conditioning and sanitary engineering. To
solve this problem, while maintaining convenience, comfort, health,
and safety functions, it is necessary to expand the range of the
air-conditioning and sanitary engineering fields, implement advanced
rationalization, and develop technologies that contribute significantly
to a reduction in carbon emissions. Therefore, we decided to in-
stitute the “21st Century Vision Plus” of the Society as “expansion
and advanced rationalization of the building equipment field through
collaboration in new technology - aiming to build an ultra-low carbon
society.” We present three recommendations for implementing this
vision.
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3.Three Recommendations for Implementing the Vision and the Role of the Society

We present three recommendations for becoming a key player in
building a low-carbon society by achieving expansion and advanced
rationalization of the building equipment field through collaboration
in new technologies. Although recommendations are indispensable
items for our vision, it is deemed insufficient to implement the three

recommendations separately. The Society of Heating, Air-Condition-
ing, and Sanitary Engineers needs to become a platform for support-
ing the comprehensive implementation of the recommendations to
revitalize the industries and academic fields related to air-condition-
ing and sanitary engineering.

Expansion and advanced rationalization of the building equipment field
through collaboration in new technologies.

*

@ Reforming the
industrial structure

/Comprehensive environmental solution
business

@ Promotion of ZEB and
significant contribution to
ultra-low carbon society

® Development and promotion
of infrastructure for
advanced rationalization

/ Innovative technology for
building equipment using ICT
/ Technology to prepare for large-scale

/Asia strategy and international measures

of ZEB Te
/ Complete shift to zero energy
/ Systematization of ZEB planning and
disasters design schemes

/ BIM and advanced rationalization of
equipment design and construction

/ Professional capability desired in
architects and engineers

The Society as a platform

/Platform for diverse members / Flexibility in establishing committees that respond to a wide range of needs
/ Communication of information.
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Recommendation 1: Reforming the Industrial Structure

(1) Comprehensive Environmental Solution Business

Regarding the background of the current building facilities, con-
struction demand remains robust in preparation for the Tokyo Olym-
pic Games in 2020.

As an international trend, the United Nations Sustainable Devel-
opment Summit was held on September 2015 at the United Nations
Headquarters in New York. The “2030 Agenda for Sustainable De-
velopment” was adopted as a vision for the future of both developed
and developing countries, wherein 17 Sustainable Development
Goals(SDGs) were drafted to implement sustainable economic
growth in a safe and clean environment, aiming to eliminate poverty
and hunger all over the world.

As for domestic activities, concrete measures to build a smart so-
ciety using the Internet of Things(loT) to intelligently connect people
with machines and opportunities(things) were incorporated in the
Future Investment Strategy 2017(Society 5.0) drafted by the Cabinet
in June 2017. Regarding the building equipment field, suggestions
concerning the direction of technology development were made to
stimulate collaboration among energy, people, opportunities and ur-
ban revitalization.

1) New technology development for building equipment and
expansion of business areas

a) Advanced energy management using loT related technology

The 10T technology enables integration of information re-
garding equipment, along with personal information, facility
utilization information, and demand information of the entire
building. Highly integrated proposal can be made for improving
building space functionality and environmental value, consid-
ering comfort, health, intellectual productivity, load leveling(de-
mand response), energy self-reliance, business continuity
plan(BCP) support, etc. Moreover, if the facility and demand in-
formation beyond the framework of the individual buildings were
shared within a community, it could accelerate the development
of software and business models to implement advanced en-
ergy management throughout the community. For example, a
virtual power plant(VPP) is gaining attention, which controls the
supply and demand of electric power by creating a network of
individual customer’s small-scale solar power generation, stor-
age batteries, and fuel cells. It is referred to as a virtual power
plant because it consolidates a number of small-scale power
generation systems into one, which operates as a large-scale
power generation facility. VPP is expected to promote the entry
of various energy companies as advanced energy control is
implemented, concerning energy creation, energy storage, and
demand response.
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b) Diversification of energy service businesses
Various businesses centered on energy are being started
as diversified energy service schemes have progressed be-
cause of the relaxation of regulations in the electricity and gas
markets. In the building and redevelopment of cities, many
initiatives concerning smart cities are being undertaken through
cooperation in demand control between energy provider busi-
nesses and energy consumers.
¢) Human factor based next generation equipment control
In the advanced environmental control of a definite space,
it is necessary that human attributes, such as age and sex,
are identified, and environmental optimization according to the
corresponding characteristics be implemented. In minimizing
energy consumption, it is desirable that new controls are devel-
oped using artificial intelligence(Al), where the building equip-
ment can contribute to knowledge generation and productivity
improvement. Developing such technologies will provide an
opportunity to increase the added value of building facilities.

2)Strengthening traditional services in the building equipment
industry
a) Full "turnkey" support from planning to operation
Building equipment should be regarded as a service not only
to maintain its prescribed operating performance, but also to
provide continued improvement in optimal operation. Moreover,
since corporate social responsibility(CSR) promotion is expand-
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ing to include society, governance, and the environment, one
business solution in the environmental equipment field could
pertain to the evaluation of environmental aspects in investment
and corporate activities.
b) Efforts concerning building equipment in existing stock
Shifting from the concept of “scrap and build” to renewal is
accelerating. Advanced cases are being reported, where renew-
al of the degraded equipment achieved the same energy-saving
performance and BCP performance as a new building.
¢) Environmental performance labeling system and contribu-
tion to market revitalization
Labeling of the energy-saving performance in buildings and
corporate activities has become well established as added val-
ue. Comprehensive Assessment System for Built Environment
Efficiency(CASBEE) is a well-known evaluation system for
environmental performance of the built environment. Building
-housing Energy-efficiency Labeling System(BELS) provides la-
beling of the energy-saving performance of buildings, similar to
that of the fuel economy in cars. Currently, a compliance review
of energy-saving calculations is required before a building can
be constructed, and the scope of responsibility of the equipment
designers has expanded. Moreover, consideration for the envi-
ronment, society, and governance(ESG) is becoming a global
trend in the field of real estate investment. However, an actual
investment environment focusing on health and comfort has not
yet been established in Japan. It is urgent to establish an evalu-
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ation system in Japan that focuses on real estate with excellent
environmental, health, and comfort characteristics.

(2) Innovative technology development for building equip-
ment using ICT

Since the beginning of the 21st century, protocols and measure-
ment data of the control network used in buildings have become
openly available. Cases are being reported involving the analysis of
equipment operation data accumulated on cloud servers performed
by experts, the measurement and visualization using wireless sen-
sors, and the analysis of data and improvement of operation using
Al. Since 2010, the use of ICT in ZEB and energy conservation are
being widely used.

“Society 5.0" advocated by the government focuses on humans.
The contribution expected from the Society involves providing design
concepts and evaluation items to ensure excellent environmental,
health, and comfort characteristics, and providing sensing technology
and control methods to implement them. An example is an Al based
environmental control system based on attribute information, such as
the sex and age of a person from loT sensors, biometric information,
and preference and behavior parameters.

(3) Technology to prepare for large-scale disasters

Building equipment should provide functions centered on reducing
and eliminating risks and factors threatening human lives in large-
scale disasters. The Society should be actively involved in studying
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and disseminating relevant information about the desired functions

concerning the four aspects of the environment, namely, sanitary,

thermal, air quality, and safety.

Regarding the sanitary environment, following items are needed
at the time of a disaster.

- ways to estimate the water volume and water quality required ac-
cording to the purpose of use and number of days elapsed, drain-
age generated, and facility performance level.

- development and establishment of technical standards, etc. for
securing emergency water sources and drainage destinations in
areas with discontinuation of water supply and sewerage.

« development of water-saving technologies that contribute to reduc-
ing risks and technological development that contributes to improv-
ing the earthquake resistance of piping and equipment.

Regarding the thermal environment, comprehensive research on
the tolerance of humans to thermal environments in public facilities
to accommodate evacuees and studies on appropriate function of
the air-conditioning systems in an emergency, are required. For the
air quality of the environment, the development of countermeasures
against new viruses and infectious diseases, measures to ensure
the minimum necessary air quality after volcanic eruption, etc., are
required. With respect to the safety of the environment, it is necessary
to issue guidelines that include earthquake resistance measures for
equipment of sanitary facilities to avoid serious damage. Development
of technologies on the software side to enhance the resilience of cen-
tral monitoring and disaster prevention equipment is also needed.
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Moreover, it is necessary to contribute to technologies and the
development of systems that bolster BCP/LCP countermeasures at
the community and district levels. Smart community technology and
coordinating cooperation between buildings concerning water supply,
in addition to electricity and heat energy, should be utilized. It is also
very important for the Society to quickly disseminate information to
the public on the appropriate methods of air-conditioning, ventilation,
plumbing, and drainage in facilities, such as the shelters required for
wide area BCP.

(4) Asia strategy and international measures

The Japanese construction industry is a typical domestic demand
industry. However, with a declining birthrate and an aging popula-
tion, no further domestic demand expansion can be expected. The
strengthening of overseas business is imperative, especially in Asia,
where economic development is expected in the future.

The level of construction technology and construction equipment
technology in our country is widely recognized internationally. Our
energy-saving technology and environmental technology in partic-
ular are at the top level globally. However, a strategy regarding the
internationalization and standardization of these technologies and
their overseas deployment is lacking. While we develop and advance
low-carbon technology / environmental technology, it is also neces-
sary that we deploy Japan's advanced energy-saving technology
overseas and establish a new mechanism of international contribu-
tion. An agreement was made on greenhouse gas emission control in
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developing countries in COP21. It is important that support based on
Japan's advanced energy conservation technology is implemented
to balance economic development and the reduction of greenhouse
gas emissions in developing countries. There is a limit to contributing
to measures against global warming through energy savings within
Japan, since the amount of our greenhouse gas emissions are very
small, being less than 4% of the world. Rather, support to reduce
greenhouse gas emissions in developing countries will be beneficial
for the international contribution and overseas development of Japa-
nese technology.

Moreover, it is necessary that we create English versions of our
Society standards and develop them into international standards. It
is also necessary to raise awareness about the Society by actively
promoting presentations in English at international conferences.
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Recommendation 2: Promotion of ZEB and Significant Contribution to Ultra-Low

Carbon Society

In the international accord in the Paris Agreement in 2015, the
greenhouse gas reduction goal for construction sector and the house-
hold sector in Japan was set at 40%. In an era where more energy sav-
ings and environmental considerations are required, strong leadership
is needed to promote the spread of ZEB. In the environmentally-friend-
ly technology of buildings, the role played by engineers involved in
the field of air-conditioning and sanitary engineering is crucial. In our
Society, we set up the Air-Conditioning Equipment Committee / ZEB
Definition Review Subcommittee in 2012 following the 21st Century
Vision. This subcommittee developed case studies and the definitions
of ZEB initiatives, discussed evaluation methods, posted the definition
and evaluation method of ZEB on our society website in July 2015, and
published the guideline(SHASE-G 0017-2015) in October 2015. As a
result, these guidelines were cited in the “ZEB Roadmap Review Com-
mittee Summary,” published by the Agency for Natural Resources and
Energy of the Ministry of Economy, Trade and Industry in December
2015. A large part of them was incorporated in the concept of the “ZEB
judgment criteria(quantitative definition).”

To achieve ZEB compliance without deteriorating the indoor and
outdoor environmental quality, efforts in the following six categories are
necessary:(1) reduction of load itself,(Il) maximum effective utilization
of energy, such as electricity, gas,(Ill) use of safe and low carbon en-

ergy,(IV) efficient operation,(V) administrative regulation and support,
and(V1) use of off-site low-carbon energy. Regarding legal regulation
| government support, the social situation in Japan has also changed
with the enforcement of the Building Energy Conservation Law and the
display of energy performance label based on BELS. The promotion
of highly efficient use of energy is expected in the field of air-condition-
ing and sanitary engineering. As on-site initiatives, promotion of the
following is needed: high insulation / high airtightness, improvement in
efficiency of facility system, use of renewable energy, use of unused
energy, areal energy sharing, and operational optimization. However,
since introducing these technologies separately has limitations on their
effectiveness, tools that integrate these innovative technologies are
necessary. Moreover, the promotion of using off-site low-carbon energy
is also important in spreading ZEB. In our Society's definition of ZEB,
off-site supplies can also he evaluated, and expectations concerning
the following are also cited: integration of grid electricity and renewable
energy, fusion of city gas and renewable energy, demand response,
and development of hydrogen infrastructure. Technologies that will best
match these with on-site energy use are considered important.
Regarding ZEB, leadership will be needed to promote its wide-
spread use, in addition to government backing to support businesses
and encourage voluntary initiatives. As for the energy consumption in
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buildings, the roles and responsibilities of engineers engaged in the
frontiers of air-conditioning and sanitary engineering are significantly
large. In the current vision, the aim is to establish ZEB technology by
2030 and a complete shift to zero energy in related fields by 2050. In
the future, along with arranging concrete ZEB planning and design
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methodology, our Society also needs to contribute to spreading ZEB
through proposals for environmentally-friendly technologies that have
not been evaluated by national assessment tools and widely dissemi-
nate information from a neutral standpoint.

Recommendation 3: Development and Promotion of Infrastructure for Advanced Rationalization

(1) Building Information Modeling(BIM) and advanced ratio-
nalization of equipment design and construction

Currently, the field is expanding as the construction market shifts
from newly built entities to life-cycle design. This involves renewal
and renovation, and improving productivity is an urgent issue in each
business category. As a method for the advanced rationalization of
design and construction of buildings and environmental equipment,
the use of BIM is progressing from the infrastructure development
stage to the proliferation promotion stage. BIM efficiently sustains the
creation and management of building and environmental equipment
data in the life cycle from the planning to the dismantling of construc-
tion projects.

With the introduction of BIM, the idea of seamlessly integrating
design, construction, estimation, and facility management using the
model is increasingly being shared. Moreover, by passing informa-
tion accumulated in the components and information on equipment
and system configuration to various simulation tools, structural anal-

ysis, fluid dynamics simulation, and application to equipment system
simulations have progressed. Proposals integrating the equipment
and architecture together with proposals that are well aligned with ar-
chitecture and service provisions have also become feasible. In the
future, it is likely that more interactive consensus will progress using
VR and Al.

This Society has many designers, engineers, and educators who
may become key players in the life-cycle management of buildings
using BIM. To promote proliferation in the future, BIM system should
be refined to enable easy maintenance and management by the
building owner or the manager. Awareness should be raised regard-
ing reasonable price matching to the added value from advanced
rationalization. Bold recommendations are also necessary concern-
ing the allocation of costs to design and construction, review of order
forms, international standardization of data, and systematization of
recurrent education, not only for student members, but also for the
society in general.
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(2) Professional capability desired in architects and build-

ing environment engineers

In the field of air-conditioning and sanitary engineering, provisions
for comprehensive services for the environment using advanced
tools, such as loT and BIM, are necessary to achieve low carboniza-
tion, ZEB, productivity, and safety. For that purpose, architects and
building environment engineers must acquire new skills, such as
planning methods that have evolved with lessons learned from tech-
nological innovation and disasters in recent years, new evaluation
systems, etc. A new professional capability need to be established to
generate new value through the integration of knowledge from vari-
ous fields.

The Society as a Platform
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Architecture and environmental equipment technology have a
very wide base and have a track record of being applied widely in
the life cycle of buildings, including planning, design, construction,
operation, and demolition. The associated social responsibility is also
enormous because of this integrated position. Meanwhile, since it is
a field closely related to daily life, incidents that threaten safety are
also occurring. To eliminate accidents and incidents that could dam-
age the trust of engineers, the Society is also required to cultivate
know-how to avoid large failures through the accumulation of case
studies about small failures with disclosure. It is even more important
to comply with laws and regulations, establish engineering ethics,
and perform duties with integrity.

(1) Platform where diverse members take active roles

The Japanese government is proactively promoting women's ad-
vancement in society as a measure to cope with a rapidly declining
and aging population and declining birthrate. However, in the history
of the Society, which celebrates the 100th anniversary of founda-
tion this year, there has been only one female director. Even in the
committees that play important roles in the Society’s activities, the
proportion of women is less than 2%.

Among female students in engineering, the proportion is relatively
high in architecture. A questionnaire-based survey with universities

nationwide revealed that approximately 20% of the students belong-
ing to the laboratories in the field of architectural environment and
equipment are female, and roughly 60% of them have jobs related to
building equipment after graduation. The data from businesses also
indicate that the ratio of female employment in the equipment sector
is on the rise.

The current situation of foreign nationals was also surveyed,
which showed that, while recruitment efforts by businesses are being
undertaken, the current proportion is only 0.4%, and its future in-
crease is unknown.
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The future of the air-conditioning and sanitary engineering field
will be greatly influenced by educational activities for development
of outstanding young talent who will be responsible for the next gen-
eration. While continuing the Student Forum activities that deepen
friendships among student members, it is necessary to establish a
mechanism to provide professional support to young engineers and
researchers. Training young researchers and engineers is desirable
through the enhancement of specialized education programs, de-
velopment activities, such as systematic research and consultation
by technical fellows, and the facilitation of participation in committee
activities.

The Society needs to provide a platform that enables diverse hu-
man resources to be active and strengthens collaboration with orga-
nizations related to the air-conditioning and sanitary industry. While
enhancing the appeal of the building environment and equipment
field, we must maintain an environment making it easier to firmly es-
tablish it as an occupation.

(2) Current status and outlook of the research committee

Since the formulation of the 21st Century Vision, special com-
mittees assigned directly by the president provided an environment
where cross-profession committees are organized to respond to
social demands. To adapt to the rapidly changing social environment
due to innovative new technologies, such as loT, Al, and point cloud,
flexible thinking that is not bound by the existing framework is need-
ed. For the research committee, it is necessary to have an organi-
zational structure capable of establishing committees that flexibly
respond to a wide range of needs.
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(3) Documents on standards

Currently, there are various kinds of materials published by the
Society, such as S(standards), G(guidelines), M(manuals), and R(re-
ports). The recommendations, such as the “21st Century Vision” and
“Definition and evaluation method of ZEB(net zero energy building)”
are publicly available on the Society website.

The reports, guidelines for which more than five years have
elapsed since their issuance, and manuals are available for refer-
ence and free download from a website exclusively for the members
of the Society. Although the Society does not guarantee the accura-
cy, timeliness, and continuity of the materials, it is worth considering
making these publicly available, as there are many materials deemed
useful for practitioners. This should be publicized as a benefit of join-
ing the Society. The differentiation of R, G and M, is also an issue.

A standard(S) unifies and simplifies technical matters by elim-
inating abstraction. Standards are materials, some of which have
evolved into Japanese Industrial Standards(JIS) and International
Organization for Standardization(ISO) standards, and there is an
urgent need to augment and update these standards and incorporate
the modifications into the respective standards(JIS, ISO).

(4) The role of Society journal

The Society journal can be considered to be the face of the Soci-
ety. The composition of the pages is focused on the Society’s theme,
and through the efficient dissemination of timely information, the
content has been widely acclaimed by the members. However, the
printed form of the Society journal has a limitation due to the one-
way nature of information dissemination and exploring other ways of
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effective utilization of this Society's assets is worth considering. To
improve the appeal of the building equipment industry, it is necessary
to establish a mechanism to promote the web publication of articles
of interest, secondary usage permission of contents to members,
and external transmission of information.

(5) Research journal

The common language of publishing research results as academ-
ic papers in the science and engineering fields is English. The value
of results published in languages other than English is not properly
evaluated internationally. In this respect, it is difficult to envision a
promising future regarding the research journal written in Japanese
for domestic researchers and engineers published by the Society.
Furthermore, the presently printed publications have problems con-
cerning cost, reporting speed, and searching.

At a minimum, journal digitalization is essential. To expand the
scope, it is necessary to consider measures, such as prompt pro-
motion of English contents and publication of a unified collection of
papers in collaboration with related academic societies.

(6) Handbook

For handbooks, opinion surveys are being conducted with each
committee on the collaboration between the handbook editing and
research committees. There are many other items to consider, such
as the positioning of handbooks in academic libraries, the styles of
handbooks, the incorporation of committee achievements, and the
production costs. However, the value of documents is considered
high as reference material concerning building facility design, build-
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ing equipment construction standards, and qualification examination
of building equipment. Publication of handbooks is an important
element that support the authority of the Society. It is indispensable
that we continue to revise and publish the handbooks to maintain the
contents up to date and accurate.
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4.Mid- and Long-Term Prospects, and Conclusion

The Society of Heating, Air-Conditioning, and Sanitary Engineers
of Japan was founded in 1917 and is a traditional academic society
that is celebrating its 100th anniversary in 2017. The mission of
the Society of Heating, Air-Conditioning, and Sanitary Engineers of
Japan is to “Enable communication, cooperation, and promotion con-
cerning research on engineering and technology related to heating,
ventilation, air-conditioning, water supply, drainage, and other sani-
tation, thereby contributing to academic and cultural development.”
In addition to respecting this basic mission, it is indispensable to
constantly carry out reforms as an organization that can flexibly re-
spond to the demands of an era of rapid changes. The Society views
air-conditioning technology that provides the solution to intellectual
productivity and energy problems, and sanitary engineering technol-
ogy that supports people's safety and health as two pillars of funda-
mental technology that protect and enhance the value of buildings.
The Society will strongly promote the development of both.

The SHASE 21st Century Vision compiled in 2011 was updated,
considering air-conditioning / sanitary engineering and the social
background affected by environmental and social problems on a
global scale. The SHASE 21st Century Vision Plus modified the
strategies to be implemented, taking into account changes in the
environment, such as social conditions and trends in new technolo-
gies. Through collaboration with new technologies, such as ICT and
Al, while expanding the area of the building equipment field through
contribution to comfort, health, safety, and security, we will promote

advanced rationalization in the building equipment industry and par-
ticipate in initiatives for building a low-carbon society. Without frontier
development, it is likely that this field will be swallowed by a wave of
shrinkage. The mission of the Society of Heating, Air-Conditioning,
and Sanitary Engineers of Japan is to be a core organization, con-
ducting the promotion and evaluation of technological development
significantly contributing to low carbonization of society, while ad-
vancing the field of building equipment and increasing the happiness
of society.

Given the current situation that Japan's society and the scale of
its economy will inevitably shrink due to the population decline, it is
necessary to implement the dream of the SHASE 21st Century Vi-
sion Plus for the sustainable development of the air-conditioning and
sanitary engineering field. Sustainable verification and correction of
goals is necessary, while engaging in activities considering the Plan-
Do-Check-Act(PDCA) cycle.

We hope that the SHASE 21st Century Vision Plus will be widely
shared by members, improve collective intelligence of Society mem-
bers, and contribute to sustainable development of SHASE and the
Japanese society.
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