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The role of professional engineers in future science and technology
KB FZHEM I T D HMLoO&E
Takehiko Tomita (Industrial Management)
BH ORE (RE L)
Abstract

First I introduce “GLOBAL TRENDS 2030 : ALTERNATIVE WORLDS” by National
Intelligence Council (USA). Next, prediction data of Japanese population will be introduced
and accordingly the tendency of declining number of children and increasing of the aged will
be pointed out. It is shown that the choice on policies for future in Japan must be the
promotion of future science and technology. Lastly over-all policies for science and technology
brought by Council for Science and Technology in cabinet office, Japan and the role of

professional engineers in future science and technology will be noted.
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[ 1. Information and Communications]
(1)  Semi-conductors
(2)  Storage and non-volatile memory
(3) Computers
(4) Networks
(5) Usability
(6) Software

[ 5. Environment]
(20) CO; capture and storage
(21) Reduction of fluorocarbon and
development of fluorocarbon substitutes
(22) Reduce, reuse and recycle
(23) Comprehensive control

of chemical substances

[ 2. Nanotechnology and Components]
(7) Nanotechnology
(8) Materials and components
(9) Fiber technology

(10) Green sustainable chemistry

[ 6. Energy])
(24) Energy
(25) Superconducting technology
(26) Secondary battery™

[ 3. Integrated System and New-Manufacturing]

(11) Robots

(12) Micro-electromechanical system
(13) Design and production

(14) Aircrafts

(15) Space

[ 7. Soft Power]
(27) Human life technology
(28) Services
(29) Contents

[ 8. Strategic Crossover)
(30) Sustainable monodzukuri technology

(31) Metrology and measurement system

[ 4. Biotechnology]
(16) Drug discovery
(17) Diagnostic and treatment equipment
(18) Regenerative medicine
(19) Industrial bio
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Abstract
I am a professional engineer living in Matsuyama Ehime, a member of the
Institution Professional Engineers ,Japan (IPEJ) and belong to Shikoku regional
head office. I'm taking regional activities of technology concerned. They cover a
part-time lecturer in the university, diagnoses and supports on energy savings,
examinations and consultations in environmental management system for
medium-and-small size companies (ECO-Action 21), and also a lecturer of
environmental studies in primary schools, junior high schools, public halls,
neighborhood associations and companies. Here I introduce one of the activities,

which is a family accompanied summer school on environmental studies.

1. (ZL oI
MU B W TIE, TOXEOL & THERALB FRER ) NI,
ECO-LEADER Offff] 1 4 & O ETEER - TIEBE ORI Z S L Hiz, 4SBT HE
EE D TERAE BRI DI L TR LYY EDERN(H Y, A TH
af « TREERQMER, Tt PROGRAM Tf19H Z &2 Lz,
XE L NFAE 4 — 6 A
il - AR ILTAR TR B % CENTER
W & IR (AR 2 R
BEAPRES o o o o o o e v e e e e e e e e e e e e e 545
HIERBRBERTE GREBE(LBS IRICER) 2T %% - - - - 30
BBl 5 EBR (HAMFZED HINT 1225 H0) « « « + 204
ﬁﬁj_a ........................ 10
T GELLfEo T, AT, bR o6D) -+ + + 50
i k 35]) ....................... 5 §j\

2. | o POINT
ERITKEEOFEER TG E LGP P TA2MHH L, HERRRLIC X 51X
IR L HERESF D T2 D4 ENERGY - £l ENERGY - 3% ENERGY O EE 4
NEE L, IRESERWESICQUIZ ZZH L CHR A 72T G moFEIC L,
FERITEREE - ENERGY (2B 2 b L dic, WER BRI 3 5 ek & B



DaRO L KD & 5O SURPRISE Z #fii L 72,
TARE. BRI (FFL PACK) ICX 2 E AMIFZB 7Tl L TIED | Bt
FEOEZRLEE, FHIFo THICESMRESL IFALRSELZ LI,

. B DZER

1 GEFE

INTRODUCTION ;
ANBRIZELWHER, IR T b, FEn NEess ) oiME T
S5, RUSSIAIZH T L7 RERBEAOBG A R, 75z QUIZ,

HIERBR B
B, OZONE @ik, K554, KEIFY:. BFEEWMME,. WS, it
Z R T 5 LA,

HERIRREAL ;
ENERGY i & D% &, ﬁ%@%&&ﬂi&L1002)@WMKm ﬁ%m
DOJFEER, IRBRRIC L DA 28 (fm bR BEKG. AW O,
BRI BRI OB AT &) A WU TR,

SREEIE TN
nEE S

IXEZ B

FT=HOHERZSF D T2
4 ENERGY. Al ENERGY\ % ENERGY % i % £ Uz CTail,
4 ENERGY 22\ T ;
FREATE TLBT 5,
(BB, WmigFEORERE, A2 @EOF A, ECO-DRIVE, % df)
N E XM~ T D,
(R (AEVEER—> L E D)., ZE5i%, miseE, JeiEk, TVvay)
B OBEEN - WA UGET D,
(UEZAERE, JEZEN FILM. 2\ BLIND, JHEEN - Bt 72 &)
44 ENERGY £l s aii#t O/
Al ENERGY (25T ;
FEFHE ENERGY or #1 ENERGY & A9 5,
CREEE, JB), Ak, gk, vigre Q). 8. IREEZE) . HEAT PUMP,



wopkEE M, SHALE GAS. METHANE HYDRATE 73 &)
PRE O WA BEIZE T 5,
(HV., PHV., EV, NewDV, FCV7/Y)
% ENERGY {25\ T ;
BHORFMPEBZ MG L, XESE L0,
SEMOBA (#H, Ni-Cd. Ni-/KkF#. Li-ion. NaS 72 &)
R¥E (i B 7o ARk ENERGY
WEEIZ TR E, KEvsE, BisE — tHARHPICEE
HEN 5 ENERGY 2% > CTHEFA (772 B oPkikiiE)
FHRGLRE — HERICEE

sl LU

2012FEER @'
— = gEoK®LE. /¥ Iav,
CODEmD

HIRER L

TR

(@100?’> G
il

HIRBEENE FRIARENR

BHEEE 201068 236 % 220 kWh/£

| A=h—% |@Ee
CONRE | ERERALBA0ERETES

48401

BRBIEEGEARGPBOSUECIDREDET.
ERABMPORAATICEEL. §TXEEORVMNRBZRUELL 3.

#— 4 ENERGY LABEL




3. 2 HHWER BEEED, BF - EIRCHEREZ S8 5720)
FEPFEEH (BEXEZAIDD0HRE L)
HEVT « S AT - LEDT OkEE (R U D & TZARIZEIINED AT)
Nd A2 LD AP OkE e (246 500 UXERETR)
BIRFEESSE (Z0#EIIRERZTWVDATR)
HEAT PIPE # M\ 8U&EEE (K% - ALMINUM PIPE - §i] PIPE & O k#g)
@)t FILM 0% (2 #t FILM OfAE D)
GUM Ek st 38 (JEM: GUM EK & gt GUM ER oD L)

ﬂm%%%ia

3. 3 ILfF (W)
3L PACK i L7-fk L AEIEY D)
SERR LT B 7= b OBl - TE
FEbIfo T, FICTLRT D LD EE

TIRRE (2 AE)

3. 4 FL¥
BHIOE LD L LT, AHFH LTI LICHOVWT, MEEMLTEASED L LD



2. BTl LA > TCT7 4 — bk (QUESTIONNAIRE) (&% Tl -7, £7-.
Jf o> T T LIFE STYLE CHECK 2 LCH 5 9 7=, HAMKEEA LT,

pEH

TEARFENE B 4 D EBR K OBVREERRIZ1X 90°C OB 2 # 9 DT, HAjcEEHHE
ZLoMDEREIE, KEEZ LWL & &) TEERIE-, B, Rlllo=HE
[ TKTlAﬁOH@EE%@%ﬂHkO

4. &

5. R LEZER
Efs., 74— (QUESTIONNAIRE) ZHi-~7-& 2 A, 1F& A EDZEEN T
Ao fe) TIZ /e~ 72) THBFEICESLo) TER (BH) (2B AR Ce) &
DEIEEFDHZENTE, TTETORRERDH-T-EEZZ TN D,
SBITEMRIA T, %2 & 2 v/ BOOMERANG., & PET BOTTLE D%k
+ (ECO-HEi/KfiE) . flix o FMydE, SOLAR CAR, KBt ROBOT 7z Y. BB -
BHAICHROELS L O EESE TR,

6. Stk DOiRE

—ZOHIT LM T, DL THRESKE R EOFEKDH H & BEEFAIXIR
A Z T D DT, Tep/e a2 FEFRCTAE U ZE S 7L AMIEIERR &) 1%
#L\v, —JF. SURPRISE O & % EBRS TAEIT/NS RfERZE D b OREL,
Fix, AR BIZE > Th A GERBIZH ST D EHEFRICH R D, [kl
DIZ2B EELTHDDOT, FRTIETRL 20 HE AWERS TRk sE Lo &
EZTWD, 2O, FANCHN EEFEEZFR ST L HlT, BEEETD
WA HHIB ORI THEI LS PR DT A Z &I LTV D,
HHEOBEBEEN AN TWDIES | (T E 0% < OF7- bR - HiflF
(CHIBR 2RO L & Hic, D ax OfERITENZVWTELSESZ L ZALE L TV 5,

7. Kbz
AE D BRI LAY B3 RELEFE MTbL, AERELERIC
5 EEYNTHE S TV 5,

LIk

(AT

e ATE D AHD
LIFE STYLE CHECK 25



e &N

BREEE (2013 4k .. BREA

H—Ry 7Y —xxL¥—(CARBON FREE ENERGY)##L, GAIABOOKS #
REORY & i, H#&BPfh

B ¥ — (ENERGY) % (2012 FhR) . =L ¥ —t& % — (ENERGY
CENTER)

Afg==ry— (ECOLOGY) it (201341 H~9 H)., H#EB P4t

=¥ — (ENERGY) - E¥a3E (201341 H~9 H)

H AR 258 (201341 A~9 A)

NEDO focus 2013 No.49

B ¥ — (ENERGY) FEEH K BEHM, H=x V¥ —t % — (ENERGY
CENTER)

HrxX— (ENERGY) e CATALOG (2013 4EEfiR) . RFFEERA

ZDfth, 4 fE SEMINAR <° FORUM TOUUEL K}



ToafKEAIEEEASAD !

1. F8%y 7 PO EG Y BB, = —
FRO%E 2 &, EEHHO% 28, @1 + (FbizED) 13mm
@iz ROl v #iF 3,

-2 +
26mm
.
®-1 15mm< ©@-2
_____ 30mm
_— &y F* A @2

2. AR X Y1, B EbeSys (//} ®1 \7//

By FERTIHFTORD S, ) | &3
\\N\ @2
120mm

3. O2%NL>T, B DOEERLS
K. By FEATIHFLDS, il W
FAGEL CHRLORIO & = Bl AN M///
bit 3,

< HEA

4. Rzt AMEOBIC 2 B EEELEL, FA

BEAITL D, 8 ETHD, [T
FHRIEA

UETHEEATIIZER T, B TELEAR
ﬁ:‘—'fﬁ’*“%ﬂ;of&‘i l./ck 50

5. ~Y a7y —OmHEEED, (%r:;a E;\\\W
—~—

RO % 2 . MTHES, 40mm

BEBLO% 18, MTHES,

Z br—i%, #90mm (®) #—&,
# 30mm (®) %—4&,

6. HEAZTOWMIZODA b —EELRAK,
RE@ZE Ry FXFATED D, TRAEIZ,
@Ry FXATERY AT, RCEROD
ARy FXATERY i35,

@EBRRIF VLI, W ke
BEMT, LiZoTa7uzEEs,

| FaRTCLIES,



LIFE STYLE CHECK 25

TeL s T & 31
EEEOETET
LM ENT

FATARIANF v I25

AR COMDITIONING
(D BREIz20C, ABIZBCEERICEEREELTVS, OYes ONo
(@) BEH =<y FMIBBOEZPHRICH o bOERY, BENESCEHCEMLTVA, | OYes ONo
@) AEERSEFLEL ST o ELELENEL S CRERTITIS, OYes ONo
(@) coRoA>HEE—HICHAEE LT EAL, BEEEECEHICENLTIVS, | Oves ONo
LIGHTING
(&) MHild, FTFNOHETPRBEIET X TERATELICLTVS. OYes OMo
&) ADVWEVWEEOEAR. EOLETELHTTIS, OYes ONo
EMTERTAINMIENT
@ FLEEDIERLIELEEE, RORBELELESICLTNS, OYes ONo
KITCHEN
ARECENEIEMICaDY TREMRE LY.
HOEEDAHBEL LD CEBRRCREMITTINE, Oves [ONo
ARWITRN S BT MEES T TRELTVS, OYes ONo
(0) AREORIIMME LA L. MITOABMEE< 545 CEERITVAE, Oves [ONo
() LG DETHEE. BRBEEERNTEHESLHE<TALS LTIV, OYes ONo
(2) #WAEEOFOLSAERTL P UEERLTVA, OYes ONo
@ BaAy FERBMEDTVBICE. 3t M IS YEREICLTVA. OYes ONo
(4 RBHOERBEERTARE £LOTRVEEREDGOEDCLTNS, OYes ONo
BATHB.TOILET
@) SESE. MWEESHTICASLIICLT, BVSEELELES LTS, OYes ONo
06 > v 7—REBERL 2ELLILALLD CREFTTVS, OYes ONo
() BARMERLAENTECFOCEIL, EhAVBEICERnELI CLTINAE, OYes OMo
CLEANING
(8) AT 5EE. EEHTHILICLTIS, OYes ONo
CALR
(D) 3AbU T ol leAF— kIl ELHIFTINS, OYes ONo
@0 R EVEEE TS LS ICREMGTTING, Oves ONo
@) BHOT NG 7ETSLS CREHITLS, OYes ONo
G 74 KU »HYRTEZMY LEVES CRERTFTLS, OYes OMo
@3 HEiL. TEAEDECRST, BE-NALESAERMRENBTHLIICLTVAS, | Oves ONo
ETC.
(Y WMEBSIE. #FOULBRIV Y ST EESE, FESEREHELLLTVS,| OYes ONo
G5 BE. HA. AARSZSEEIBE EIRNF—91 TOLOERATIG, OYes ONo
""
ERETAVEBE, YessLT<HEL, | YesO Y
YesH20@LL E  Yes#f19~12{@ Yesit4ELLTF

ZINUEITRR | EHEETHEIRR | SEEEEIT R EobE I RN

LIFE ST*LE CHECK, 25 | FAPAFANTF v id




HRD Energy ERRg & AETEEFHE L

JOHELE RidE IER§

Abstract : Solar energy is expected to be one of the most promising energies in the future.
Comparison between generation and consuming of electricity in a house equipped with solar panels
has been done over one year. It was shown that the electricity is almost fully supplied by the solar
panels. Evolution of new energies can effectively improve human lives only with a help of minding

consuming attitudes to be more save conscious.
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Abstract

After the Great East Japan Earthquake, Japan has shifted to prevent
the disaster from "Disaster Prevention", assuming the disaster to the
"crisis management".

In this paper, we introduce a "3D-VR hands-on risk management
education and training system" which is developed for the improvement
of crisis management capacity of the human.
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Abstract

More and more people have become worried about landslides because of many
recent disasters.

How do landslides happen? What should we do to prevent them? What is the sign
of them? For us, technical experts, it’s more important to tell the answers to
these questions to the public.

As one of the best ways to make them understood better, I’d like to show two
model tests by use of things around us here.

One model test 1s “Rainfall Causes Landslides”, which enables even children
to easily understand “how the landslide happens” — we call it pore water
pressure mechanics. The other one “Landslides and Its Prevention” is made of
bolts and nuts, and helps us to explain how the slope with many taluses and
cracky rocks breaks. It’s also useful to explain “the natural hill reinforcement
method of construction” and “the anchoring method.” I have performed these
model tests at many places such as local briefing sessions of the construction,
disaster prevention learning societies, event meeting places, schools, expert
education places and academic conferences. Many people looked surprised at
and interested in what they watched actually.

I hope this will lead to a chance of you reconsidering the necessity : technical
experts ourselves should tell disaster mechanics and its prevention to local

residents and children who will be handed our land on in the future.
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Abstract

Asbestos is used extensively for a long time as a useful material in industry
especially construction side, and total import volume has been 10 million ton, its
80-90 percent used as a building material.

However, when it is crushed, asbestos becomes fine fiber, it causes, asbestosis,
lung cancer such as asbestos disease to breathe.

The asbestos—related laws and regulations came into force started just in time
2005 KUBOTA Shock, companies and individuals have changed considerably, but
building owner’ s responsibility of asbestos, asbestos analysis method in JIS, still
not fixed yet.

The opportunity this time, I would like to explain the challenges of the current
status and future efforts to asbestos—-related work as seen from the professional

engineer of mechanical construction company.
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Abstract

According to the latest report, the annual population decrease in the
Chugoku Region was 37 thousands, which will impact to the future production
population of the region. One of the possible measures is to employ foreign
workers. In order to cope with sort of a globalization, the professional
engineer as well as the Institute of Professional Engineers, Chugoku Region
should realign itself to respond to the needs of the regional market in
a proactive manner. This paper reports a depopulation of the Chugoku Region
and “now and the future” of the Institute of Professional Engineers in

this Region.
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An example of engineering ethics
-A case of protecting a nuclear power station from damage
by an earthquake and the induced tunami-
REH PPEME Akio IZUMIDATE (FEXET)

Abstract

In the Great East Earthquake ,Onagawa Nuclear Power Station (NPS)
of Tohoku Electric Power Company survived undamaged, which surprised
IAEA’ s International Seismic Safety Center.-'® The main reason is the
location(14.8 meters above sea level) of the nuclear power station. At the
planning phase ,Yanosuke HIRAI insisted that the elevation of nuclear power
station should be 14.8 meters ,citing the trace of tunami induced Jogan
Sanriku Earthquake (in the year 869). He had to persuade many engineers
who objected him saying it was overdesigned .20 years later,, Hisashi ABE
and some engineers went on to examine and analyze the Jogan Sanriku
Earthquake in their own way and explained it more logically. About forty
years later , HIRAI's assertion and also twenty years later ABE’s analysis
were verified , at 2011, respectively.
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Abstract

The authors have proposed to analyze the responsibility and cause of
the accident or failure the ”“forensic engineering”. I had the
opportunity to lecture the forensic engineering in a university. In

this presentation, we describe the framework on the forensic
engineering as the standard procedure for analyze, we show the detail

of the lecture.
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Roles of Professional Engineers for coming ICT age

Takaaki Tabuki (Information Engineering) !
R FEB (F 82 E)
Abstract

Trend in information and communication technologies is reviewed and
expected applications of emerging ICT are shown. While problems of our
country include aging society with fewer children, new technology should
relax the problem. In addition, our country has the energy and environmental
problem, and this problem should also be controlled by the new technologies
with optimization. A role of professional engineers is shown in relation with
new technologies and the related problems.
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1. Introduction

Capability of computers used for information processing has been well developed and will be
progressed as in the past, both in processing performance, hardware size, power consumption
and price. In accordance with the processors capability improved continuously,
telecommunication technology has been well advanced and will open a new era. Today, mobile
devices such smart phones and tablet computes are very popularly used both in business and
home environment.

Both computers and devices connected to them are expected to be well developed toward
smaller size, lighter weight and lower power consumption, in the future. Bandwidth of
communication channel will also broadened by new technology, and which, then, provides us a
new communication environment in which many devices are connected to the internet via
wireless communication. Energy harvesting technology will assist and boost the new
telecommunication environment.

Mobile devices will be very popularly employed for personal use, and devices will become
small and light, enough to be wearable. Sensor devices will be located in home, office, factory
and public space, and they will acquire data from an environment and deliver data via the
Internet. Internet Protocol Version6 (IPv6) will become common, and most of computer devices
will connect to the Internet using IPv6.

Roles of professional engineer in such future ICT environment will be discussed in

conjunction with problems of our country in future.
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2. Expected ICT in future
21. Progress in hardware
CPUs of computer system have been
developed constantly, and which is

known as Moor's law for more than forty Ooo(:)o

years. "More Moor" and "More than

Moor" will be pursued in future. Those
will open new devices in combination.
[1].
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that peoples prefer tablet type computer

rather than PC is already seen today.

While sales amount of tablet computers el @

is growing, sales amount of PC is Fig. 1 "More Moor" and "More than Moor" from Ref.[1]
decreasing. Cellular phones are being

replaced by smart phones which are capable of LTE/3.9G(4G). Major carriers in Japan are
now providing with 3.9G(LTE and WiMAX) wireless mobile connection(25Mbps(uplink) ~
75Mbps(downlink)). 4G telecommunication method which provides with 50Mbps ~ 1Gbps
bandwidth will be realized in future.

For super computing technology employed in massive data processing, TOP500 is known to be
high performance computers listing. The listing has shown that performances at every year

have grown exponentially as a whole and the tendency is expected to be in place in the future.

2.2. Progress in software

The internet has been developed by computer software especially with their openness. Most
of standard software has been developed by volunteers all over the world to enhance security,
quality and performance. Also new software has been developed to replace existing software to
provide with good security and performance as open source. Software development with open
source scheme will be used in the future. Linux operating system has been developed as an open
source, and many distributions exist today. Linux is run on large size computers, imbedded
computers and smart phones. And a lot of free software on Linux is available today. Most of
famous software vendors are positive to the open source, and think that joining to the open

source scheme will help their business.

2.3. Progress in telecommunication technology

Digital signal processing technology has been expanding bandwidth of communication
channel. Analogue broadcasting signal had been replaced by digital data which is easy
transmitted via telecommunication channel (IP TV). This became possible since available
bandwidth of communication channel is more than that of required bandwidth. At least there is

no boundary between telecommunication and broadcasting business. In our country, legislative



change is being taken to merge telecommunication and broadcast laws.

Other than FTTH, both Wifi and WiMax will expand bandwidth. DOCSIS3.1 which stands for
Data Over Cable Service Interface Specifications 3.1, will be employed in future for cable TV
DOCSIS3.1 will provide uplink bandwidth of more than 200Mbps and
downlink bandwidth of over 1Gbps, and which is more than FTTH.

coaxial cable line.

Standards Bandwidth

Wireless | 802.11g 54Mbps
LAN 802.11n 300Mbps

802.11ac ~1.3Gbps
WiMAX | 802.16e 74.8~134.4Mbps
LTE ~100M(down) ~50Mbps(up)
4G WiMAX2/802.16m > 1Gbps

LTE-Advanced 50Mbps~1Gbps
DOCSIS | DOCSIS3.0 now ~300Mbps(down) ~100Mbps(up)
DOCSIS | DOCSISS. 1 ~10Gbps(down) ~2.5Gbps(up)

Table 1 Data transmission capabilities of media

2.4. Change of information and communication environment due to advanced technology

As with prices of digital devices become inexpensive, network devices will be more popularly
used for our life. Most of network devices will connect to the internet through IPv6, in future. In
addition to PC. smart phone and tablet, sensors and controllers will connect to a network
connecting to the internet. One example of such network is HEMS (Home Energy Management
System) which controls energy consumption minimized at house and building.

Bandwidth of communication channel between the internet and house will be enough to
transfer television signal. Spatial restriction of viewing TV will be removed with wireless

communication.

2.5. Expected application domain

Since we, in Japan, have serious problems which should be overcome in the future, it is
strongly expected to apply the ICT technology to the problems.
® To support aged people as aging society with fewer children advancing.

As family size get small, which is a tendency of recent years, large numbers of aged persons
live alone and by themselves. Though not living alone, need of help to support everyday life of
aged peoples will be demanded. ICT will be effective for helping not only those who are
dependent on care, but also family who cares the aged person. Even today, some type of life
support system is running as a trial where shopping at supermarket can be done at home and
purchased items are delivered to the house.
® To enhance efficiency of work force when a number of working peoples will decrease.

As younger population falls, absolute working population decreases in our country. ICT will be
employed for optimizing productivity. For example, ICT is used in agriculture to collect data

from sensors placed at farm field and to send control signal to actuators from remote.



° To solve energy and
environment related problem.

Since our country has very limited energy resources, we need to enhance and optimize energy
use efficiency. In order to do so, temperatures at target space should be measured by
thermometers placed in the space to control devices and energy flow. ICT will play an important
role to realize optimized energy consumption over country wide area, which should contribute

to the global environmental problem, i.e., global warming.

2.6. Network Security

As personal computers have become familiar to peoples, malicious programs, i.e. computer
virus, have been developed along with. Some viruses programs work destructively in PC, while
other works like Trojan horse. Historically, computer viruses have been developed to have a
function of self-reproduction, then virus detection program have been developed to detect the
viruses. However, in recent years, some viruses are designed to attack very small number of
targets and are hard to be detected by virus venders. Such malicious programs are designed to
steal sensitive data and/or ID and password. Though security technologies have been developed,
attacking computers through network have become complicated. We have to pay careful

attentions to those PC and device which connects to the internet, in the future.

3. Roles of professional engineers

The above mentioned problems should be overcome from political, economical, technological
and moreover from management aspects. In technological approach, newly developed
technological means could solve the problems. However, in the expected applied domain,
combination of improved technologies will be employed to the problem. Though controls to the
problem may strongly depend on politics and economy, we, at the same time, should seek for a
technological way, and which is a role of engineers.

Connectivity of devices to the internet will be more important than today. The internet has
been not necessary secure in history, and which was causes of security incidents. We should pay
attention to the security issues to keep ICT safe and dependable. Professional engineers should

consider controls of not only technology aspect but also management and human aspects.
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Abstract

In the process of science and technology of today have been developing,
mechanical engineering has a great contribution. The challenges of Japanese
engineers had overcome the tribulation. In the future society, the mechanical
engineering is expected to play an important part. On the other hand, the
economy development affected the global environment. Unexpected disaster
and accident occurred frequently. The excellent ethical consciousness and the
continuing training are going to play an important role toward the future society.
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Abstract

My company, K.Techno Inc., 100% owned by Toyo Kanetsu
Solutions co. Ltd. (TKSL), provides maintenance service to TKSL
customers. Their service covers whole Japan through their
service network consists of locally established service centers.
In the past, management information gathered from each
service center was not utilized for unified operation and
management of the company. As a matter of course, there were
a lot of consequent bad effects, those were caused by leaving
Important management matters to each service center.

The system I introduce hereinafter is constructed to solve this
situation by strategically integrating several management
functions for such as business, account and sales, cost and of
other daily works at each service center. By means of this
system, any authorized persons are able to know the actual
management status of the whole company in real-time at their
network PCs
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Comparisons of Mobile Internet Usage between Japan and Korea
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Abstract
Mobile Internet has expanded rapidly in recent years and it has become essential tool in
our daily life. In Japan and Korea, the service coverage ratio in each country reached the
standards, which is Japan 89.5% and Korea 93.0%. Besides, the mobile operators provide
high speed and stable service nationwide. Thanks to these well developed network, we
can use various, high quality, useful services.
In this essay, I will compare the life support services on the mobile internet between both
countries using some statistics. Also, I will introduce some state-of-the-art technologies

and concerns.

1 Introduction

Japan and Korea both countries don't have much wide land (Japan 0.38 Million km? (62
place)/ Korea 0.1 Million km? (109'" place)). The mobile networks have covered not only
the center of the city, but as well as the local area from the mountain down to seaside.
These stable infrastructures which can be connected anytime and anywhere help to
provide various high quality application services. I will introduce here the summary of

the communication services of both countries and exemplify some applications.

2 Network infrastructures
2.1 Mobile Operators

In telecommunication market, there are some similar market situations between both
countries. First, the market has been almost occupied by three large operators. Second,
the leading companies have approximately 50% of the market share, and second and third
companies have the share of 30% and 20% respectively. Lastly, some companies

specializing high-speed data communications have a few market share.

Y S
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Fig.1 Market Situations (as of Mar.2013)




SK Telecom, having the top market share in Korea, was ones owned by the government.
They have a total of 16.3 trillion Korean Won (1.5 trillion Japanese Yen) for their sales,
and their profit come to a total of 1.7 trillion Korean Won (150 billion Japanese Yen)
annually.

In Japan, NTT DOCOMO, a top company in mobile communication industry, is a
subsidiary of NTT which was a public corporation as well. Their total sales is 48.2
trillion Korean Won (4.4 trillion Japanese Yen), and 8.7 trillion Korean Won (800 billion
Japanese Yen) as their operating profit.

Both companies are facing problems with the rapid growth data traffic, and as solution
they are now promoting high-speed network (LTE) and off-loading service (Wireless
LAN).

The performance of the Korean communication sector is deteriorating recently because
the government lowered the communication expenses, reducing call frequency on the
phone as a result of the latest trend of communication using KAKAO Talk, or investing to
building LTE network and so on. Japanese sector is also saturating to the peak of
profitability by new competitor like LINE rising.

Operators in both countries have begun exerting their efforts towards “the
post-communication". For example, they open some shopping sites to the subscribers or
selling digital contents like Movies, eBooks and so on. However those sales are still
small, the operators continue to construct business model currently. In the future,

collaborations with the medical, educational field or so are expected to expand.

2.2 Smartphone

Korea has been the Smartphone Giant in Asia and the percentage of the smartphone
usage is 73%. Even now, the rate is continuing to rise with the fastest speed in the world.
This case might be associated with that a global electronics company Samsung is a
Korean company.

Looking into Japan, the present of 'i-mode technology' had been popular before
smartphones came into existence. That technology brought services of content
distribution, user account management and billing which worked well on the previous
generation phones. Then, it looks delay (24.7%) a little bit, but it was converted to
smartphone system rapidly. The main users are the younger generation of course, but the

elderly also has increased rapidly because of its operability and its visibility.
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Fig.2 Asia Penetration Rate

In Japan and Korea, there are differences as to the popularity of smartphones. In Japan,
after the world’s famous iPhone was announced to be sold in June 2008, smartphone has
been expanded. Even now, its popularity is maintained in Japan. Additionally in
September 2013, NTT DOCOMO announced to sell new models of iPhone, therefore its
market share must expand.

In Korea, Apple Inc. had difficulty in selling iPhone because of the technical
regulation issued by the Korean government until November 2009. While regulating was
implemented, Samsung and LG secured the market share. Therefore iPhone does not have

much share currently.
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Fig.3 OS Share

3 Usage of Smartphone

Smartphones are being used at home, on the go, in the store, so-called everywhere. It is
exactly ‘always with you’. The purpose of usage is mainly communication such as talk or
message exchanges. It is also used to consume entertainment contents such as video or

music. News, weather, train service status are also well used on the smartphone.
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These days, it is increasing in our daily life to purchase goods through smartphones.
This shopping style is called ‘m—commerce’, which is the initial of ‘Mobile’. On the
other hand, it is known as ‘e-commerce’ to do shopping through your PC. ‘m—commerce’
is already getting popular in both countries. More than a half of the smartphone users

(Japan 53%, Korea 69%) make mobile purchases at least once a month.
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Fig.5 Experience of m-commerce

In other point, the purchase prices through smartphone are higher amount than the one
of the previous generation mobile phone. These reasons are considered to their large or

high resolution screen, or easy purchase operation.

4 Recent Trends

In recent years, various screen size of smartphones has appeared. In particular, the
ones featuring 7 inches to 10 inches screen are called ‘Tablet’. Tablets are regarded to be
used in advanced application such as eBooks, conjunction with TV, educational or

medical tools.



In the future, smartphone shape is supposed to be changed dramatically. It may be
incorporated personal belongings like watches, glasses or others. This is because the
sensor technology is being evolved, speeches and gestures can be used as intuitive input
method. We may be able to be released from keyboard or mouse which is unnatural input
devices. For examples, speech recognition, Google Glass, Samsung clock (Galaxy gear)

can be expected.

Fig.6 Examples

5 Concerns in the future
Some problems have been shown as smartphone is getting high performance and

minimized.

-Privacy

Smartphone may be logging what you refer or where you are without your
consciousness. Therefore, these are possibilities that reference on smartphone or
movement history may be tapped. Sometimes you may input your health data into your
smartphone. This means your individual data may be stolen when you lose your

smartphone.

-Safety

Smartphone has large display which users are likely to stare at.

Recently, there are a lot of smartphone users who are operating while walking,
sometimes even riding a bicycle or driving a car. These cause increasing the risk of

collision accidents.

Fig.7 Warning

These issues are in relation to light and shadow of the technology, but we can resolve

these with security design by professional engineers, or user education.



Inkjet inks for color-changeable Ag films
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Abstract

A novel and easy method for preparing color-changeable Ag films was discovered using aqueous
solutions of sulfides as coloring agents. In the presence of specific sulfides such as lime sulfur
solutions, the color of Ag films, initially sliver, changes to yellow, red, blue and green depending on
the preparation conditions such as the dipping time in the solutions and the temperature of the
solution. One of the potential candidates is in the application as imaging materials. Assuming the
imaging by inkjet devices, we have already investigated the ink receiving nature to Ag films. The
focus of this present work is to explore the nature of sulfide solutions which act as inks for changing
the color of Ag films in the inkjet system. We found that both the solubility of sulfides in water and
the nature of the hydrolyzed constituents of sulfides are important parameters for obtaining
successful color-changeable Ag films in this imaging system. For example, K,S solution works well
as coloring agent due to its appropriate solubility in water and KSH, one of the hydrolyzed

constituents of K,S, play an important role to change the color of Ag films.

1. Introduction

It is well known that Ag nanoparticles absorb visible light of various wavelengths due to
surface plasmon resonance and the wavelength depends on particle size, particle shape, and
local refractive index'’. It is also known that colloidal Ag nanoparticles which have spherical
morphology can be converted into larger ones which have prismatic morphology by
photoinduced method as shown in Fig.1%). The light-irradiation process results in Ag
nanoparticle colloids which have a variety of colors depending on the irradiation time.
However, from the industrial point of view, this irradiation process in the colloid system is

not preferable since it requires many hours for the conversion of Ag nanoparticles.

visile light | € <€
70 h '5 =

Fig.1 Schematic diagram of showing the conversion from small spherical Ag nanoparticles to

large prismatic ones by photoinduced method in a colloid system.

Recently, we have discovered a novel method for preparing colored Ag films or plates as
shown in Fig.2. In this method, the target for color change is not Ag nanoparticle colloids but
Ag films or plates. For example, a Ag plate is colored by dipping them in specific aqueous
solutions of sulfides. The color of the films, initially silver changes to yellow, red, and blue

depending in dipping times.



Fig.2 Ag plate of (a) the non-dipped, (b) 5 sec, (¢) 10 sec and (d) 15 sec

dipped in the mixture of potassium sulfide and calcium sulfide.

Our method does not require any coating process. Therefore the method has at least three
advantages which distinguish it from that previously reported by Jin et al.?: 1) controlling
colloid stability in a coating liquid is not necessary: 2) quick color change with low energy
can be expected since only color treatment to the surface (not bulk) is required of the film:
and, 3) applications as imaging materials can be expected since it is possible to print contents
on Ag nanoparticle films using the calcium sulfide solution as an ink.

It is of great industrial interest how to control the color of the Ag films. Therefore, in the

: 3-17
previous works®’™'”

, we firstly focus on the relationship between the preparation conditions
and the resulting colors of Ag films®7). It is also of great scientific interest to elucidate the
mechanism of the color change of the Ag films. In order to address the mechanism, these Ag
films have been characterized in terms of their surface morphology and particle size by
scanning electron microscopy, transmission electron microscopy and X-ray photoelectron
spectroscopy7'9).

These color-changeable Ag films have a number of potential applications including
coating materials, imaging materials, and optical memories, since the film is easy to prepare,

low cost, and applicable to a large area'®'”

. One of promising candidates is in the
application as imaging materials. Considering the industrial application, it is preferable to
give an ink receiving nature to Ag films, assuming the imaging by inkjet devices. Therefore,
we explored the potential for the Ag films as inkjet imaging media using an electrostatic
inkjet device and obtained inkjet images on the Ag films as shown in Fig.3 using an aqueous

solution of lime sulfur as the ink'*'®,

Fig.3 Inkjet imaging on a Ag film using a 1.0 w/w%, 60 °C aqueous

solution of a lime sulfur as the ink.



We have intensively investigated the nature of the color-changeable Ag films as mentioned
above, with particular emphasis on the mechanism of color changes. Our scanning electron
micrographs show that the surface particle size of the non-colored Ag film has particulate
dimensions in the range of 10-30 nm. On the other hand, the surface particle size of the
purple-colored Ag film in the presence of a lime sulfur solution is larger than the dimensions
of the non-colored one and the range is in 60-100 nm. Therefore, we first thought that the
particle size play an important role in the color change of the Ag films. Thus with regard to
the color change of Ag films, the surface plasmon resonance due to the particle size change
of surface Ag nanoparticles was considered as one of the driving forces of the coloration”’.

However, it is generally known that surface plasmon resonance can be observed in not bulk
but isolated nanoparticles. Therefore, we also reported another mechanism for the color
change of Ag films®. In this report, our XPS depth analyses data suggest that the
blue-colored Ag film dipped in potassium sulfide solution contains sulfur to the depth of at
least 30 sec sputtering time and the sulfur has gone at the depth of over 40 sec sputtering time.
It is possible to think that the sputtering time corresponds to a Ag,S layer. In other words, we
think that there is a Ag,S layer on the Ag film.

As the results, at present, we conclude that the color change of our Ag films comes from
not surface plasmon resonance of due to the particle size change of the Ag nanoparticles but
the thin film interference between Ag and Ag,S layers.

We also think that another important factor for obtaining successful colored Ag films is the
sulfide solutions which act as inks for changing the color of Ag films in the 1J system.

Therefore, the focus of this present paper is concerned with the nature of sulfide solutions
which act as inks for the color-changeable Ag films. We elucidate what kinds of the chemical
constituents in sulfide solutions are effective to change the color of Ag films in the inkjet

systems.

2. Experiments

In order to investigate the effects of sulfide solutions as the coloring agent to Ag films, we carried
out a simple dipping test instead of an imaging test by IJ printing systems. Ag films prior to the color
treatment were made on ca. 10 x 10 mm plastic boards by sliver mirror reaction using two head spray
as described elsewhere'® '".

Typical procedures for coloring Ag films by sulfide solutions were carried out as follows: 4 pieces
of Ag films on plastic board to tips of chopsticks were dipped in a 50 ml of a 1.0 w/w%, 55 °C
aqueous solution of potassium sulfide (K,S, Wako Pure Chemical Industries, Ltd.) as shown in Fig.4.
The dipping was allowed to 5, 10, 15, and 20 sec.

The pieces were then picked up, rinsed by de-ionized water, and dried in air. Essentially the same
procedures were repeated using other sulfide solutions. These sulfides include sodium sulfide (Na,S),
barium sulfide (BaS), and calcium sulfide (CaS). In addition, the same procedures were repeated
using the sulfide hydrolysates such as KSH, KOH, NaSH, and NaOH. The solubilities of these

sulfides are experimentally measured in 100 g of water at 55 °C.
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Fig.4 Schematic diagram showing the coloration of Ag films dipped in a 50 ml
of a 1.0 w/w%, 55 °C aqueous solution of potassium sulfide (KS).

3. Results and discussion
Ag films dipped in K,S solution are shown in Fig.5 with their preparation conditions. The surface

of the Ag films with K,S solution turned yellow, purple, and blue respectively. In this preparation,
we obtained different colors of Ag films as a function of the dipping time in a K,S solution. This
result suggests that we can control the colors of Ag films by changing only the dipping time in K,S
solution.

However, in the actual application in the IJ system, we have to control the concentration and
temperature of K,S solution as the ink because we can’t control the dipping time in IJ systems.
Although not mentioned in detail here, we have already found that the there is a correlation between

the concentration and/or temperature of the K,S solution and the color change of Ag films.

(a) (b) (c) Fig.6 Ag films dipped 10sec in
a 1.0 w/w%, 55 °C aqueous

Fig.5 Ag films dipped (a) 5, (b) 10, (c) 20 secina 1.0
solution of Na S

w/w%, 55 °C aqueous solution of K_S.

On the other hand, in the presence of Na,S solution, the Ag films were partially changed to black
as shown in Fig.6. They seem to be the same to undesirable spotted black when silver jewelries are

sulfurized. By contrast, in the case of BaS and CaS, no color change of Ag films was observed as

shown in Fig.7 under any preparation conditions.

(a) (b)

Fig.7 Ag films dipped 50 sec in a 1.0 w/w%,
55 °C aqueous solution of (a) Bas and (b) CaS.



A summary of the experimental data showing the relationship between the solubility of sulfides
and the resulting colors of the Ag films are presented in Table 1. We found that the solubility of the
sulfides is related to the color change of Ag films. In the case of Na,S which has the highest
solubility here, probably the sulfurizing power is too strong to control the color of the Ag films. By
contrast, insoluble BaS and CaS may not have any power to change the color of Ag films at all. Only
K,S seems to have the appropriate solubility for obtaining various colors on the Ag films. It is still
unclear at present whether the solubility of sulfides is the only parameter for changing the color of
Ag films. However, in the case of Ag films, it can be said that controlling the solubility of sulfides is

at least one of the key technologies in obtaining successful color changes of Ag films.

Table 1 Summary showing the relationship between the solubility of sulfides and the resulting colors
of Ag films.

Sulfide Preparation Condition Result
Constituent Solubility Temp. Dipping Time Color Color
in 100g H,O at (C) (sec) Change Image
55C

K,S 9.5 55 20 Yes -

Na,S 18.3 55 10 partially

BaS 0 55 50 No

CaS 0 55 50 No “"

It is well known that both K,S and Na,S are hydrolyzed as follows.
K2S + H20 — KSH + KOH
Na2S + H20 — NaSH + NaOH

It is interesting to identify which chemical constituent actually play important roles for the color
change of Ag films. We found that KSH and NaSH work as coloring agents for Ag films as shown in
Fig.8 (a) and (c¢), while KOH and NaOH don’t as shown in Fig.8 (b) and (d). Therefore both KSH and
NaSH can be utilized as inks for changing the color of Ag films instead of KOH and NaOH,

respectively.

(a) (b () ()
Fig.8 Ag films dipped in a 1.0 w/w%, 55 °C aqueous solution of
(a) KSH, (b) KOH, (c) NaSH, and (d) NaOH.




4. Conclusions

It can be summarized that the key technology in obtaining successful color change of Ag films
using 1J system is to find appropriate sulfide solutions as the inks which have appropriate solubilities.
In addition, we identified that the sulfide hydrolysates such as KSH and NaSH play important roles
for the color change of Ag films.
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How should we cope with increasing CO2 in pursuing a low-carbon society
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Science & Technology for the establishment of a Low-Carbon Society ({X/x#%t%) is an

urgent issue for all. Carbon Capture and Storage (CCS) is being implemented globally as

a powerful card to reduce CO2 released to the atmosphere. Another approach is to use

CO2 as a feedstock, which is also in line with Japan’s goal of establishment of a Sound

Material-Cycle Society (#55:%#1:43). The approach of carbon utilization includes Carbon

Capture and Utilization (CCU), carbon utilization through algae, etc. and can be

regarded as a more desirable option from a point of sound material-cycle.

1. Introduction

On May 9, the daily mean concentration of CO2
in the atmosphere of Mauna Loa surpassed 400
ppm for the first time since the measurements
started. It marks an important milestone because
Mauna Loa, as the oldest continuous CO2
measurement station in the world, is the primary

global benchmark site for monitoring the increase
of this CO2.

2. Challenge of climate change

CO2 pumped into the atmosphere by fossil fuel
burning and other human activities is the most
significant greenhouse gas (GHG) contributing to
the climate change. Its concentration has
increased every year since the measurement
started in 1958. The rate of increase has
accelerated from about 0.7 ppm per year in the
late 1950s to 2.1 ppm per year during the last 10
years.

There are a couple of CO2 emission scenarios,

among which 2°C scenario (2DS) is the focus of

Atmospheric carbon increases (1]
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Energy Technology Perspectives 2012 by IEA, in which it indicates there could be a 80%

chance of limiting average global temperature increase to 2°C. It sets the target of cutting

2010




energy-related CO2 emissions by more than half in 2050 (compared with 2009) and
ensuring that they continue to fall thereafter. Importantly, the 2DS acknowledges that
transforming the energy sector is vital, but not the sole solution: the goal can only be
achieved provided that CO2 and GHG emissions in non-energy sectors are also reduced.
The 2DS is broadly consistent with the World Energy Outlook 450 ppm scenario. The 450
ppm scenario sets out an energy pathway by limiting concentration of GHG in the
atmosphere to around 450 ppm of COs.

IEA’s target-oriented BLUE Map Scenario sets the goal of reducing global
energy-related CO2 emissions by half by 2050 (compared to 2005 levels) and examines the
least-cost means of achieving that goal through the deployment of existing and new

low-carbon technologies.

3. Reduction of CO2 emissions to the atmosphere

A current understanding of the data trend has lead us to think that we must make
changes in the way we generate electricity, heat our homes and move from place to place.
These changes include developing more renewable energy sources such as wind and solar,
switching to less carbon-intensive fuels from coal/oil to natural gas and generally being
more energy efficient. While these changes are taken place, there has been a new trend to
exploit non-conventional fossil fuels such as shale gas or oil because of the development of
mining technology. As fossil fuels are again expected to be widely used in the coming
decades, something must be done to reduce CO2 emissions made from their continuous

use.

4. What is CCS?

CCS is a technology to prevent large
quantities of CO2 from being released into
the atmosphere from the use of fossil fuel in -
power generation and other industries. CCS will Fuels
make a vital contribution to the CO2 reduction
efforts, when coupled with other low-carbon
technologies. CCS is composed of capture,
transport and storage stages. Carbon capture is

a separation process of CO:z from other gases

(Source:CO2CRC)

produced when fossil fuel is burnt for power

generation and in other industrial processes. Once separated, COz is recovered,
compressed and transported to a suitable site for geological storage. At its storage site,
COz is injected into deep underground or under the seabed for rock formations, often at
depths more than one kilometer. Some of the recovered CO2 are commercially used to
enhance oil recovery, or EOR. Most of the technologies needed for CCS are already being

used in a variety of industries, but are yet to be widely applied to power generation and



industry at commercial scale.

To achieve the BLUE Map target, OECD regions must lead in the demonstration phase
then CCS technology must spread rapidly to the rest of the world.

In order to develop CCS in a manner that it is in line with internationally agreed
knowledge and standards, ISO/TC was established in October 2011. In addition to CCS
technologies, other issues such as health, safety and environment, storage robustness,
legal issue for the storage implementation and public perception of CCS are being

addressed, discussed and evaluated.
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Recently a word of “CCUS” comes into use, which represents Carbon Capture,
Utilization and Storage. This is because a significant expansion of CO2-EOR will require
volumes of COz that cannot be met by natural COz sources alone. Thus, not only does CCS
need CO2-EOR to help promote economic viability for CCS, but CO2-EOR needs CCS to
ensure adequate COz supplies to facilitate growth in production. To this end, the US
Department of Energy has rebranded CCS as CCUS to include the ‘utilization’ of CO2 for

the added extraction of additional hydrocarbon recovery.

5. What is CCU?

Another approach is to use CO2 as a carbon feedstock or resource rather than storing it
in the deep underground or deep sea, which is Carbon Capture and Utilization or CCU.
While CCS is a technology to remove carbon from the economy, CCU takes CO2 from
point sources and converts it into commercially valuable products. CCU could maintain
security in the supply of fuels and commodity chemicals traditionally relied on
petrochemical feed stocks. Petrochemical prices are linked to crude oil prices and
fluctuation can lead to supply and price instabilities. By utilizing COZ2, it is possible to
retain carbon with a cycle. Carbon is trapped in a permanent form to produce

construction materials and polymer, or stored energy from of synthetic liquid fuels.



5.1 Basic concept of CCU and its application

When it comes to CCU, CO2 is firstly captured and recovered as with CCS and sent to a
facility to utilize CO2 to produce various chemicals, fuels, etc. CO2 can be converted to
methanol or dimethyl ether (DME) by catalytic or electrochemical hydrogenation.
Further reaction of methanol with hydrogen makes diversified synthetic hydrocarbon
products (HCs) as below.

CO2 + 3H2 > CH30H + H20

CH3O0OH + nH2 > Synthetic HCs
H2 is produced by electrolysis of water
using renewable energies. The energy

sources to produce H2 is quite flexible,

however H2 is currently produced from
syngas based on fossil fuels such as
natural gas or coal.

CH4+H20 - CO + 3H2
CO2 reforming utilizes CO2 as a

reforming agent for synthetic gas production from natural gas.
CH4 + CO2 > 2CO + 2H2
When combined with steam reforming, which is bi-reforming of methane, provides
methanol as below.
3CH4 + 2H20 + CO2 - 4CO + 8H2 - 4CH30H
Optimum reaction temperature of bi-reforming of methane is 800 — 1000°C. Required
energy for the reaction is provided by the external sources of different kinds.
Features of bi-reforming process are
(a) CO2 can be used as a feedstock in the steam/ CO2 reforming process,
(b) A simple setup is possible compared with conventional process and

(c) Carbon deposition is suppressed when the noble metals is supported on a metal oxide

carrier.
(6]
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The CO2 reforming catalyst attains
minimum input of the total feed gas versus
product syngas in the lower ratio range of

steam and CO2 where carbon deposition is

possible. The new catalyst is less active for  ®z2cosccoz

carbon formation than widely used Ni

supporting reforming catalyst.

Application of this bi-reforming process
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process. When the conventional catalyst

was replaced with a bi-reforming catalyst along with some facility adjustment, the same

amount of methanol was produced by reducing steam/natural gas ratio. In order to

compensate for the volume reduction, extra natural gas and CO2 were added to produce

acetic acid as a by-product with the throughput of 31.2 t/h and the steam/natural gas

ratio was reduced from 3.33 to 1.36 with CO2/natural gas ratio of 0.36.

In order to further CCU projects, a catalyst appropriate for a target product must be

developed, evaluated and verified from not only a technological implication but

economical feasibility. As CCU utilizes CO2 as a carbon feedstock, a product market and

supply chain must be a necessary condition for the penetration of this technology.

5.2 Other CO2 utilization processes 7!
CO2 utilization is increasingly recognized
as a method by which global CO2 emissions

can be reduced in an economical manner.

(8]
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cellulosic biomass into alcohols and algae into biodiesel or other hydrocarbon fuel is

predicted to become extensively adopted in the coming decade.



Even though CO2 utilization through algae has advantages and potential, there are
several major challenges. Even at higher productivities microalgal systems require a
substantial land area, which may not be available in the direct surroundings of power
plants. Furthermore, costs are still high. Significant R&D and technological development
together with cost reductions related to cultivation and harvesting of the algae are

required to enable large-scale production systems

6. Conclusion

Japan is establishing a Sound Material-Cycle Society in which resource productivity
and eco-efficiency are to be improved along with reduction of landfill. CCS can be
considered to be a type of landfill of CO2 by using large amount of costs. From the point of
material-cycle, CCU or carbon utilization rather than CCS should be preferable because
CO2 can be captured and used as a carbon feedstock to produce chemicals, fuels, etc.,
while enabling a reduction of CO2 emissions to the atmosphere on a large scale.

Carbon utilization of any kind needs further research and development works to make
this concept possible on a commercial basis, e.g. new development of catalyst, market
feasibility, creation of supply chain, but it is worthwhile to challenge to do it.

In the real world, we must use any measures to reduce CO2 released to the atmosphere
from various facilities or mitigate global warming problem. The technological innovation
alone is not a solution, but we need another social innovation such as paradigm shift in
our lifestyle and value system.

Professional engineers of different backgrounds should get together to challenge this
difficult but meaningful task by taking the interdisciplinary alliances and come up with

options to deal with such a complex system.
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TPP and its Impacts on the Agriculture in Japan
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Abstract

Japan has developed since the World War II. After Japan took part in GATT, we had a long
and serious history of bilateral and multilateral trade negotiations. Since then, lots of
agricultural products have been liberalized. However, some products are still protected as
basic food by high rate customs under WTO.

In spring 2013, the Japanese government announced that it would participate in the
Trans-Pacific Partnership Agreement (hereinafter abbreviated as TPP). TPP negotiation
covers all trade items and has targeted a non-tariff situation. However, six agricultural
products remain sensitive items. What kind of impacts will be there on the Japanese

agriculture by the TPP negotiations?

1. Introduction

At present, TPP is being discussed among 12 countries. The Japanese government has
participated in the international meeting since July 2013. Japan has sensitive items in
agriculture products. Those are rice, milk products, beef, pork, wheat and sugar material

plants.

1.1 Background and Japan pay the entrance fee to participate in TPP

Four countries (TPP4; New Zealand, Singapore, Chili and Brunei) initiated TPP in 2006.
In March 2010, USA joined and came to lead TPP8 (TPP4 + USA, Australia, Peru, and
Vietnam). Malaysia took part in TPP in October 2010.

In November 2011, the first period of the meeting did not reach an agreement but only to
show a “Board Outline”.

The Japanese Prime Minister Noda announced his decision “ to attend the meeting
(negotiation) “ on November in 2011.

USA announced that a new member country should agree any decision that was made by
the TPP member countries, if it is to participate in the TPP. Mexico and Canada were
approved to be member countries of TPP in July 2012.

Prime Minister Abe announced the participation in TPP officially on 15th of March 2013.
Since February 2013, USA has kept saying that beef after the BSE check, automobile and
Insurance are very important areas for them. Japan already approved imported beef from the
USA after the BSE check system changed.

Under TPP, the member countries are eligible to take part in the negotiation in order to

win the non-tariff line of a product. There is no exception, as many countries have their own



high sensitive items. 11 member countries approved and Japan’s participation in the meeting
was allowed on the 20tk of April 2013.

1.2 Schedule of TPP

On 24th of July, the Japanese government participated in the negotiation of TPP in
Malaysia. We gathered lots of documents of TPP.

In September 2013, Japan could not announce its tariffication schedule of the sensitive
items and prolonged its decision at the October meeting. The TPP organization and other

countries want to make our decision in October.

2. Tariffs and Sensitive items
(1) Tariffs

The Japanese average tariff is not so

Table 1. Trade Item's Tariff (unit:%)

. Agriculture
high compared with other countries. All Items Products
. . . (2010 WTO)

The Japanese tariff for the all items is (2000 OECD)
2.5%, which is much smaller than that Japan 2.5 12
of USA, EU and India. The Japanese USA 33 6
average tariff for the agricultural products EU 4 20
is 12 %. Tt is much higher than the USA,  |>outh Korea 66 62

. Indi 33 124
but is much smaller than the EU. s

(2) Sensitive items

Not only in Japan but also other countries have sensitive items that are shown in

Table2.
Table 2. Sensivity Items of Japan, USA and Canada

Agriculture Products Industrial Products

rice, beef, pork, milk products,

Japan wheat and sugar material plants

leather products

USA milk and milk products and sugar |car and truck, cloths

Canada |milk and milk products

3. Number of tariff line of Agriculture products

The number of tariffs of Japan is shown in Table 3. All items are divided into many
classifications. After a series of serious multi-national meetings on trade by GATT, WTO, and
FTA, Japan has already reduced the tariff and customs of the agricultural products. However,

TPP and USA wants all tariffs be terminated or reduced to 0 percent.



Table 3. Agriculture Items in Tariff Book of CCCP

Ttems Number of Ttems Number of
Tariff Line Tariff Line
Rice 58||Starches 50
Beef 51||Fishery Products 91
Pork 49 Combined Wood 34
Board
Milk Products 188||Others 107
Wheat/ Oats 109 Total Agricultural 334
Products
Sugar 81||Total of all items 9,018
Beans 16 Source: Ministry of Finance

4. The impact on the agriculture

The Ministry of Agriculture, Forestry and Fisheries (MAFF) calculated the TPP’s effect
on agricultural products in March 2013.

In case that the customs of agricultural products becomes 0 %, the decreasing ratio of
production value was estimated to be 2,960 billion yen (= US $ 29.6 Billion). And the food

self-sufficiency ratio of Japan should be decreased to 27% from 40%.

Table 4. Decreasing ratio of production

Decreasing ratio of Decreasing ratio of
production production value

Whole agricultural 329% 2,960 billion yen
products

Rice 32% 1,010 billion yen
Wheat 99% 77 billion yen
Milk and milk 45% 290 billion yen
products

Beef 68% 360 billion yen
Pork 70% 460 billion yen
Sugar 100% 150 billion yen

Source: Ministry of Agriculture, Forestry and Fishery (MAFF)

4.1 Rice
Rice is a staple food for the Japanese. The price of rice in Japan is about ¥14,000 /
60kgs. However, The US rice price is about ¥2200 / 60kgs. If rice tariff is terminated, i.e.
0% tariff, USA will possibly produce more Japonica type rice and export them to Japan.
(Production area;1,581,000ha,8,523,000ton, MAFTF statistics 2012)



4.2 Livestock products (Beef, Pork and Milk and Milk Products)
(1) Beef
All lower quality beef will be replaced with imported beef. The livestock industry is
very important not only for the agriculture and food industry but also for rural resources
that is indispensable to those industries. Especially, milk and beef industry is important
because it makes use of green resources and its by-products rely on agriculture.
Eco-cycle system (cattle-manure-soil-grass circulation) is a natural recycling system, a

key of which is, so to speak, manure treatment.
(Beef cattle farmer; 85,200HH, 2,723,000heads, MAFF stat.Feb.2013)

(2) Pork
Pork will be replaced with imported pork except brand pork.
(Pig farmer; 5,840HH, 9,735,000heads, MAFF stat.Feb.2013)
(ex.) Comparison of the pig industry between USA and Japan
Pig farmers breed more than 1,000 heads.
USA; 12,200 farms (cover 93% of pigs)
Japan; 2,050 farms (cover 82% of pigs)

(8) Milk products
All milk products except raw creams will be replaced with imported goods.
(Dairy cattle farmer; 20,100HH, 1,449,000heads, MAFF stat. Feb.2013)
(ex.) Comparison of an average number of milk cattle and raw milk price
USA; 164 heads, ¥39 / kg
Japan; 44 heads, ¥79 / kg
NZ and Australia; ¥15 ~ 20/ kg

4.3 Wheat
All wheat importation will be changed to wheat flour importation.
(Production area; 209,200ha, 857,800ton, MAFF stat.2012)

4.4 Sugar material plant

As there is no quality standard in sugar, all of the sugar will be replaced with imported
sugar. If this is the case, Okinawa’s sugarcane farmer would be bankrupted. Besides,
Hokkaido farmers will be unable to produce sugar radish.

(Production area; 21,300ha, 1,214,000ton, (Okinawa, Kagoshima-pref. ) 2005)

(Production area; 59,300ha, 3,758,000ton, (Hokkaido) 2012)

5. Discussion and Results
Agriculture industry is a life and environment industry. The Japan’s food self-

sufficiency ratio is only 39%. In view of the effective use of domestic land resources,



development of regional agriculture and mountain villages are all important, because the
livestock, particularly large animal makes use of green resources being a basis of the
Japanese land-extensive agriculture.

We have to understand that agriculture has a good point in terms not only of food self-

sufficiency but also land usage, conservation of natural resources and social life in Japan.

In case of government support for agriculture sector, rice sector alone needs ¥1,650
billion ((¥14,000 (Japan) —¥3,000 (import from USA))+~60kgx9 million tons).

On the other hand, in case that the rice customs decreases from 778% to 250%, the
government support required will be ¥525 billion ((¥14,000 (Japan) —¥10,500 (import
from USA))+-60kgx9 million tons).

The government once announced that Japan would increase income to ¥270 billion and
GDP will increase up to 0.54% after TPP negotiation is completed. Later on, the
prospect was renewed to ¥320 billion. However, RCEP (Regional Comprehensive
Economic Partnership) treaty among Japan, South Korea and China has more
economical advantages. The Japanese GDP will increase by 0.74%.

Currently most of the Japanese people worry about the safety of the agricultural
products and food, such as food additives, pesticide and GMO products due to the
differences of the standard in each country.

USA has a long history of food strategy. If Japan opens all the agricultural markets to
USA and other exporting countries, we should import most of the agricultural products in
the future. We should think about the food situation in the world. The population of the
world is increasing and climate is also changing by global warming symptom.
Furthermore, we should think that a real happiness is not in the economic development
alone.

Asian countries like Japan and South Korea should lead agriculture sectors in making

a future agriculture plan.
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