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A scene from the manufacturing site of the 
Barako II at Kawasaki Motors (Phils.) 
Corporation in the Philippines.
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Although Kawasaki motorcycles are generally 

known as high-quality, high-performance 

sports bikes characterized by lime green 

bodies, some are used quite differently in the 

Philippines － as day-to-day transportation. 

The Barako II and other motorcycles, which are 

manufactured and marketed locally, have an 

overwhelmingly large market share in the 

country as the motorized element of tricycles.

　Since 2012, the Philippines has achieved 

an annual GDP growth rate of 6-7%, with 

GDP per capita reaching US $3,104 in 

2018. It is said that when GDP per capita 

surpasses US $3,000, sales of durable con-

sumer goods, such as furniture and motor-

cycles, increase rapidly. In fact, according to 

the Motorcycle Development Program Par-

ticipants Association, Inc. (MDPPA), an 

association of the country’s major motor-

cycle manufacturers, motorcycle sales 

(including imports) have increased from 

700,000 units in 2012 to 1,590,000 units 

in 2018, and are still growing.

　However, not many people in the coun-

try can afford motorcycles for individual 

commuting.  Statistics show that the 

monthly income of 71% of the Philippines’ 

100 million people is under 15,000 pesos 

(one peso equals about two Japanese 

yen/two US cents). The middle class, which 

makes up 20% of the population and earns 

15,000 to 50,000 pesos per capita annual-

ly, is becoming the main consumer of mo-

torcycles, but tricycles and jeepneys are 

still an everyday means of transportation 

for many. Together, these vehicles have 

created a hub-and-spoke type of network. 

Originally made from abandoned U.S. mili-

tary jeeps and altered to elongate the 

body, jeepneys are passenger buses oper-

ating in urban areas and designed to carry 

about 20 people, and tricycles are the 

most popular and inexpensive means for 

reaching jeepney stations or other bus 

stops, serving as the “spokes” of the 

hub-and-spoke network.   

　Currently, 2.5 to 3 million 

tricycles, composed of a 

sidecar attached to a mo-

torcycle, are said to be in 

operation in the Philip-

pines.  Industry statistics 

for the third quarter of 

2019 indicated that the 

market share of the Barako 

II and other KMPC motor-

cycles used for tricycles 

Techno Box

Interviews with Today's Pioneers

Naoko Sawamatsu

exceeded 50% and that the company 

was the sole bike manufacturer which 

achieved a year-on-year increase.

   Retituto BauTista, who has been produc-

ing sidecars in Manila for 30 years, says, 

“Each region has its own designated type 

of sidecar, but in any case, sidecar manu-

facturers are designing their products on 

the premise that each will be attached to a 

Barako. The Barako can be considered the 

industry standard in tricycle con�guration.”

   How has the Barako won such great 

user con�dence in its application to tricy-

cles? Contributing factors include KMPC’s 

design efforts to accommodate traf�c 

and economic situations in the Philip-

pines, and its local-community-inspired 

manufacturing and marketing activi-

ties.��*A transportation network 

resembling a wheel, in which passengers 

travel on routes (“spokes”) connecting 

smaller stations to one large central hub, 

and then on to other destinations.

H&V 
(Horizontal and Vertical) 
Shield Machine
Drives Forward 
Challenging Underground 
Construction Projects 
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The Industry Standard of 
Motorcycles for Tricycles

Kawasaki Motorcycle’s 
“Other Face”:
Motorized Tricycles – 
Primary Players in the 
Hub-and-Spoke System

The Barako II, which was launched in 2013, has earned 
overwhelming popularity and trust from tricycle drivers.

A tricycle terminal in the suburbs of Manila.

*A transportation network resembling a wheel, in which passengers travel on routes (“spokes”) connecting smaller stations to one large central hub, and 
then on to other destinations.

All over the world, Kawasaki’s motorcycles are synonymous with high-quality, high-performing sports bikes. In the 

Philippines, however, the bikes have a signi�cantly different “face.” Locally manufactured and marketed, they are more 

practical passenger carriers than leisure machines offering a pleasant riding experience. In this issue, the editorial team of 

SCOPE reports on the manufacturing and marketing efforts at Kawasaki Motors (Phils.) Corporation (KMPC).

Motorized Tricycles – Primary Players in the Hub-and-Spoke System*

Kawasaki Motorcycle’s 
“Other Face”:
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1,200 operators and driv-

ers are registered, com-

ments, “For people who 

are poor, operating a 

tricycle is a door to realiz-

ing their dreams, just as it 

was for me in the past. If 

we work earnestly and 

save money, we can buy a 

tricycle and become free 

of boundary payments. 

We can then purchase 

two, three, or more tricy-

cles to increase our rental income and be 

wealthy operators.” He adds, “Now, 

everybody wants to own the Barako II. 

Some have 10 of them and are running a 

very successful business.”

　The Barako II, powered by a 175 cc, 

four-stroke single overhead camshaft 

(SOHC) engine, was launched 

in 2013. Compared to the �rst 

model released in 2004, its 

engine output power has 

increased by 15% and its fuel 

ef�ciency by 13%, achieving 

57 km/L.  

　Christina Doval-Santos, Vice 

President of the Sales, Marketing, 

and Customer Support Division 

of KMPC, comments, “The reason 

why everybody loves the 

Barako II is because it’s power-

ful, tough, and high-quality, as 

well as providing a sense of security as a 

Kawasaki-branded product.” In fact, 

asked what they think about the Barako 

II they use, the �rst thing most drivers 

mention is that it is “matibay” (durable).

Tricycle passengers sit not only in the 

sidecar but also on the back seat of the 

motorcycle. The vehicle carries up to 5 or 

6 people, some hanging onto the bars of 

the sidecar, and travels roads which often 

are not in very good condition.

　VP Doval-Santos explains, “The Barako 

is a vehicle that loyally supports its driv-

ers under challenging conditions. There 

are no comparable products with this 

much power and durability, and even if 

　Retituto Bautista, who has been pro-

ducing sidecars in Manila for 30 years, 

says, “Each region has its own designat-

ed type of sidecar, but in any case, side-

car manufacturers are designing their 

products on the premise that each will 

be attached to a Barako. The Barako can 

be considered the industry standard in 

tricycle con�guration.”

　How has the Barako won such great 

user con�dence in its application to tricy-

cles? Contributing factors include KMPC’s 

design efforts to accommodate traf�c and 

economic situations in the Philippines, and 

its local-community-inspired manufactur-

ing and marketing activities.

Tricycles operate within a designated dis-

trict of a few kilometers, and they basi-

cally do not operate outside that area. 

The starting fare is 7 pesos, and even for 

the longest distance traveled within the 

district, the cost is a maximum of 30.

　Drivers who do not own their own 

tricycles rent them from owners called 

“operators” for 150 pesos per day (a 

rental fee called a “boundary”). Each 

driver makes about 1,500 to 2,000 

pesos per day at most, from which they 

pay for the boundary and gasoline. De-

spite the small income, they continue 

driving the tricycles because, in a coun-

try with a stark income divide, it is one 

of the easiest jobs to get. 

　Each operating district has a branch of 

the Tricycle Operators & Drivers Associa-

tion (TODA), which offers services associ-

ated with tricycle business licenses. Alvin 

Niebres, the head of the association’s 

Makati branch in Manila, with which 

it’s costly, they are willing to pay around 

80,000 pesos for it because they know 

they will get their money’s worth.”

　Another reason for its popularity and 

user con�dence, aside from the quality 

of the product, is the driver support 

offered by KMPC through TODA, which 

can be described as “educational and 

advisory services.” KMPC staff visit 

TODA’s branches, not only providing 

product information, but also teaching 

trouble-shooting know-how and safe 

driving tips.

　In the Philippines, motorcycle dealers 

have strong in�uence over their custom-

ers, because they issue loans and make 

other important arrangements. That is 

why KMPC assigns one dedicated staff 

member to each of 2,500 af�liated dealer 

of�ces to support the running of the 

dealer of�ce and its marketing activities, 

and to provide technical information. VP 

Doval-Santos explains, “Helping dealers’ 

businesses to be sustainable makes the 

tricycle drivers’ businesses sustainable.”

　Rachel Timoteo, manager of the Dona 

Soledad Avenue shop of Motortrade Nation-

wide Corporation (MNC), the largest motor-

cycle dealer in the country, comments, 

“We sell about 50 to 60 motorcycles in a 

month, but the Barako accounts for 20% of 

the sales. Most customers ask speci�cally 

for the Barako, indicating that they are 

making the choice not only based on its 

great power output and quality, but also 

on KMPC’s consistent marketing efforts 

which have fostered af�nity and trust in 

the Kawasaki brand.”

The �rst model of the Barako was devel-

oped by the Research & Development 

Division of Kawasaki’s Motorcycle & 

Engine Company located in Akashi City, 

Hyogo Prefecture, Japan. However, 

development of the second, more sophis-

ticated model, the Barako II, was entrust-

ed to the R&D Department of Kawasaki 

Motors Enterprise (Thailand) Co., Ltd., a 

manufacturing and sales company of 

Kawasaki, because it was located closer 

to the Filipino market. 

　In developing the new model, staff in 

the R&D Department identi�ed local 

needs through KMPC, in order to �gure 

out the ideal motorcycle for their market. 

Luzon

Visayas

Mindanao 

★

★

★Manila

Cebu

Davao

KMPC
HEAD OFFICE

The Republic of
the Philippines

★＝KMPC Head Office 
  and branches
＝Service offices
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For example, KMPC improved the 

four-stroke engine, which was used in 

the �rst model in order to meet emis-

sions regulations, to a version that 

achieves higher traction performance at 

low and medium speeds and better fuel 

ef�ciency. This resulted in a motorcycle 

that contributes to improved pro�tabili-

ty for tricycle drivers. 

Dan Darang, Brand Manager (left); Christina Doval-Santos, Vice 
President, Sales, Marketing, and Customer Support Division of KMPC 
(center); and Rubylyn Macalintal, Senior Marketing Manager (right).

“Barako Is Matibay (Durable)!”

Manufactured with Cutting-edge 
Technology that Meets 
Local Needs 

The fruit of KMPC’s 
Consistent Educational 
Efforts through TODA

KMPC Head Of�ce (above) and the adjacent 
Service Center (below), which offers services 
focused on building trust relationships with 
customers by allowing them to view how 
motorcycles are serviced.

At any shop of bike dealer Motortrade, the �rst 
motorcycle that visitors try is the Barako II (top). 
The picture below shows Rachel Timoteo, manager 
of the Dona Soledad Avenue shop. 

Tricycles arriving at a jeepney station one after another. Tricycles 
serve as the “spokes” of the “hub-and-spoke” network, connecting 
the areas around passengers’ homes to jeepney/bus stations.
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1,200 operators and driv-

ers are registered, com-

ments, “For people who 

are poor, operating a 

tricycle is a door to realiz-

ing their dreams, just as it 

was for me in the past. If 

we work earnestly and 

save money, we can buy a 

tricycle and become free 

of boundary payments. 

We can then purchase 

two, three, or more tricy-

cles to increase our rental income and be 

wealthy operators.” He adds, “Now, 

everybody wants to own the Barako II. 

Some have 10 of them and are running a 

very successful business.”

　The Barako II, powered by a 175 cc, 

four-stroke single overhead camshaft 

(SOHC) engine, was launched 

in 2013. Compared to the �rst 

model released in 2004, its 

engine output power has 

increased by 15% and its fuel 

ef�ciency by 13%, achieving 

57 km/L.  

　Christina Doval-Santos, Vice 

President of the Sales, Marketing, 

and Customer Support Division 

of KMPC, comments, “The reason 

why everybody loves the 

Barako II is because it’s power-

ful, tough, and high-quality, as 

well as providing a sense of security as a 

Kawasaki-branded product.” In fact, 

asked what they think about the Barako 

II they use, the �rst thing most drivers 

mention is that it is “matibay” (durable).

Tricycle passengers sit not only in the 

sidecar but also on the back seat of the 

motorcycle. The vehicle carries up to 5 or 

6 people, some hanging onto the bars of 

the sidecar, and travels roads which often 

are not in very good condition.

　VP Doval-Santos explains, “The Barako 

is a vehicle that loyally supports its driv-

ers under challenging conditions. There 

are no comparable products with this 

much power and durability, and even if 

　Retituto Bautista, who has been pro-

ducing sidecars in Manila for 30 years, 

says, “Each region has its own designat-

ed type of sidecar, but in any case, side-

car manufacturers are designing their 

products on the premise that each will 

be attached to a Barako. The Barako can 

be considered the industry standard in 

tricycle con�guration.”

　How has the Barako won such great 

user con�dence in its application to tricy-

cles? Contributing factors include KMPC’s 

design efforts to accommodate traf�c and 

economic situations in the Philippines, and 

its local-community-inspired manufactur-

ing and marketing activities.

Tricycles operate within a designated dis-

trict of a few kilometers, and they basi-

cally do not operate outside that area. 

The starting fare is 7 pesos, and even for 

the longest distance traveled within the 

district, the cost is a maximum of 30.

　Drivers who do not own their own 

tricycles rent them from owners called 

“operators” for 150 pesos per day (a 

rental fee called a “boundary”). Each 

driver makes about 1,500 to 2,000 

pesos per day at most, from which they 

pay for the boundary and gasoline. De-

spite the small income, they continue 

driving the tricycles because, in a coun-

try with a stark income divide, it is one 

of the easiest jobs to get. 

　Each operating district has a branch of 

the Tricycle Operators & Drivers Associa-

tion (TODA), which offers services associ-

ated with tricycle business licenses. Alvin 

Niebres, the head of the association’s 

Makati branch in Manila, with which 

has been sending about 20 employees 

each year to Kawasaki’s Akashi Works to 

deepen their understanding of Kawasaki’s 

manufacturing philosophy.

　Full-time workers are normally promoted 

to line leaders �rst, then to leadmen, and 

then to supervisors. Yamaguchi adds, 

“Thanks to the training, we are seeing em-

ployees growing into excellent supervisors 

and they are now running our plant. We 

plan to improve the skills of leadmen and 

line leaders further, so as to foster self-

motivated, autonomy-oriented kaizen (continu-

ous improvement) consciousness in them.”

　Although the KMPC plant manufactures 

engines and fuel tanks in-house, it is 

primarily a knock-down kit assembly plant, 

so keeping inventory low has been a chal-

lenge. On the other hand, the plant also 

needs to respond �exibly to sudden chang-

es in product trends.

　To reconcile these two con�icting 

inventory requirements, KMPC has been 

effectively implementing a “Global Man-

ufacturing Bill of Materials (M-BOM)*”

management system, which the Motorcy-

cle & Engine Company established to link 

its plants in Akashi, the Philippines, Indo-

nesia, and Thailand. Yamaguchi com-

ments, “Thanks to the M-BOM, we have 

been able to achieve the current level of 

mass-production and keep high-quality 

Barakos on the market.” 

　Kawasaki’s product development philos-

ophy revolves around the concept of RIDE-

OLOGY (ride + ideology), a term we coined 

to express our persistence (IDEOLOGY) in 

Engine assembly is done mostly by female workers. KMPC supports female 
employment and appointment to important positions.

achieving an excellent RIDE. One of the 

principles that constitutes this philosophy is 

that our bikes should possess both power 

and gentleness. True to this principle, KMPC 

aims to achieve both “power” and “gentle-

ness” to support the lives of Filipinos with 

motorcycles focused on transportation 

rather than on sports use.

Please also see feature stories 
on Kawasaki’s Brand Site “Stories,”

https://global.kawasaki.com/en/stories/articles/vol93/ 

which contains articles and videos 
introducing an array of Kawasaki 
products and how they are utilized, 
as well as the company’s social con-
tribution through manufacturing.
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Inadequate Infrastructure Won’t Stop Us from 
Delivering Products that Meet Expectations

In 2018, KMPC celebrated the 50th anniversary of its found-

ing. It was originally a joint venture between a local company 

and a Japanese entrepreneur who had a desire to provide 

transportation for the people of the Philippines. Later, the 

company expanded into manufacturing, and in 1996 became 

a subsidiary of Kawasaki, with Kawasaki acquiring more than 

50% of its shares.

　I feel that the journey KMPC took clearly represents our 

business mission - that we must thoroughly understand the 

condition of local roads, which are not the best, and how mo-

torcycles can be utilized there, in order to develop and pro-

duce machines that truly support the lives of Filipinos.

   The Barako motorcycle epitomizes this mission, in the 

sense that they receive outstanding support from the driv-

ers of tricycles - indispensable, everyday means of trans-

portation. Because of its large engine displacement, the 

Barako is more expensive than our competitors' products, 

but it is durable and rarely fails, which means that buyers 

will de�nitely get their money’s worth, and Filipinos favor 

reliable products over new ones. For tricycle drivers, the 

reason is obvious, because the machine’s reliability directly 

affects their income. KMPC is committed to the local pro-

duction and delivery of motorcycles which meet their 

needs, while leveraging design technology provided by 

Kawasaki in Japan.

　Propelled by rapid economic growth, the sale of motorcy-

cles in the Philippines is growing signi�cantly. To capitalize 

on this upward trend, we have been trying to establish a 

system unique to KMPC to strategically manage both manu-

facturing and sales.

　In terms of manufacturing, we are making efforts to better 

incorporate the concept of the Kawasaki Production System 

(KPS) into our production system to improve outcomes. 

Focused on the complete elimination of muda (waste), muri 

(excessive effort), and mura (inconsistent results), our 

approach has fostered self-motivated employees who try 

autonomously to identify the factors underlying problems 

and come up with effective solutions. As a result, the “Kaizen 

Presentation” held annually in November has become an 

event infused with enthusiasm.

　In terms of sales activities, VP Doval-Santos and her staff 

are implementing various localized measures that serve the 

situation in the Philippines. These include support for dealers 

and assistance to drivers through TODA. KMPC is focused on 

developing win-win relationships with them, and such rela-

tionships are certainly being built. I am proud of the outcome.

Hisashi Nishizawa

A Leader's Voice

Chairman and President, Kawasaki Motors (Phils.) Corporation

　As another enhancement to accommo-

date the transportation of large loads over 

rough terrain, the Barako II adopted dual 

suspension for the rear wheels – two 

shock absorbers on each side. (In Manila, 

water suppliers use cargo-carriers installed 

at the back of the Barako to transport 

heavy water tanks, as Manila is suffering 

from a serious water shortage.)

　The motorcycle is also equipped with 

the Kawasaki Automatic Compression 

Release (KACR) system which enables 

easy kickstarts. At tricycle terminals, we 

see motorcycles kickstarting immediate-

ly after passengers are seated. They 

start smoothly – like ink �owing out of 

a pen nib – and the scene shows how 

solid the motorcycle’s performance is.

　Such high-quality performance is 

made possible by the Manufacturing De-

partment of KMPC, which is comprised 

of 620 of the 870 KMPC employees (470 

full-timers and 400 �xed-term workers). 

Propelled by the Philippines’ economic 

growth, KMPC is enjoying a rapid increase 

in the production of the Barako and other 

motorcycles, reaching an annual level of 

250,000 units. In terms of production

volume, it is the largest of all the plants in 

the world operated by Kawasaki’s Motor-

cycle & Engine Company. 

　Shoji Yamaguchi, Assistant to the 

President of KMPC, who leads the Man-

ufacturing Department, comments, 

“Due to the market’s rapid growth, we 

are implementing full-scale production 

of 250,000 units per year, compared to 

only 170,000 units three years ago. To 

deal with this unprecedented situation, 

we are working hard towards bringing 

the capacity of the plant to a higher 

level, in order to ensure stable produc-

tion and achieve good ef�ciency.”

　KMPC is therefore fully utilizing the 

Kawasaki Production System (KPS), 

which aims to thoroughly minimize 

waste in the production process by 

implementing various measures, includ-

ing the 5S's (sorting, straightening or 

setting in order, shining, standardizing, and 

sustaining), and eliminating factors behind 

production line failures. In addition, KMPC

Shoji Yamaguchi 
Assistant to the President
Kawasaki Motors (Phils.) Corporation 

*An M-BOM is a document detailing all the 
components and procedures required to produce, 
assemble, and package a �nished product.

A handsome Barako II in its �nal stage of production on the assembly line.

Although the KMPC plant is primarily a knock-down 
kit assembly plant, it manufactures some parts 
in-house, such as engines, frames, and fuel tanks. 
The photo above shows the removal of welding 
burrs from a fuel tank.

The welding of the motorcycle’s frame. This is the �rst important step in making the frame durable.
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“Mobility-Cloud Connecting System” 

(MCCS) device, which has remote control 

capability. Data regarding mileage, routes 

taken, operating time, etc. is stored in the 

cloud in a “Mobility Service Platform” 

(MSPF). Loan payment status is linked to 

the MSPF and if payments fall in arrears, 

the system remotely disables the ignition, 

and a staff member is assigned to �nd out 

the reason and provide support. 

　GMS COO Kazumasa Nakashima com-

ments, “After successfully paying off the 

three-year loan, the data accumulated 

during that period becomes the driver’s 

credit history, which can help him pur-

chase a second vehicle, take out a loan 

for his children’s education, or take other 

steps to become �nancially independent. 

To be more speci�c, GMS is offering loans 

on the basis of a simple credit check, with 

the new tricycle as collateral, and the 

driver’s payment record will be the 

means of building up his credit score. This 

business model therefore provides the 

�rst step towards eradicating poverty.”

　In 2015, using its own resources, GMS 

began creating credit. While banks’ default 

rates (the percentage of loans remaining 

unpaid after an excessive amount of time) 

have generally been around 20%, GMS has 

achieved an amazingly low rate of 0.9%. 

Based on this performance, a number of 

�nancial institutions, including local banks, 

decided to provide funds to GMS, which 

has enabled the company to grant credit to 

a total of 8,000 tricycle drivers, with 400 

being added on a monthly basis. Nakashi-

ma adds, “One tricycle driver, who built up 

his credit score enough to take out an auto-

mobile loan in order to switch to driving a 

taxi, now earns �ve times more annually 

than before.”

　Kenny Rhollie Mingo, a 30-year-old 

GMS loan user, says, “I took out a loan 

totaling 180,000 pesos (360,000 

yen/US $3,300) and repaid half in 18 

months. I am con�dent that I can pay 

off the rest. In the future, as a tricycle 

owner, I’d like to own �ve motorcycles 

for the bene�t of my family.” His wife, 

Nelia Afable, standing next to her 

husband, says laughingly, “Our dream is 

to have our own house, and because 

both my husband and the Barako are 

durable, it probably will happen.”

　In June 2018, in conjunction with other 

listed companies, Kawasaki invested in 

GMS. Commenting on the reason for the 

investment, Makoto Noda, Associate Of�-

cer/General Manager of the Innovation 

Department at Kawasaki’s Corporate Plan-

ning Division, says, “We see solid integrity 

in GMS’s vision for resolving social issues.” 

Adding that it was a meaningful way to 

expand Kawasaki’s activities in ful�lling the 

Sustainable Development Goals (SDGs), he 

says, “The Barako II is symbolic of Kawasa-

ki’s contributions to society by means of 

our products ― a conventional model. 

However, investing in GMS and partnering 

with the company is a more pro-active, 

‘aggressive SDG model,’ focused on poverty 

eradication ― Goal 1 of the SDGs. I hope to 

earn more support for such innovative 

initiatives from Kawasaki employees and 

strengthen partnerships with outside enti-

ties, so as to continuously create business 

for Kawasaki.” 

　This is Kawasaki’s “Other Side” ― social 

contribution and sustainable value creation.
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In addition to producing localized products, 

Kawasaki has committed itself to helping 

tricycle drivers become �nancially inde-

pendent and to resolving various social 

issues in the Philippines. One such initia-

tive was an investment in Global Mobility 

Service, Inc. (GMS). Led by CEO Tokushi 

Nakashima, GMS provides loan assess-

ments and creates �nancial opportunities 

for tricycle drivers so they can get new 

machines, making use of FinTech (�nancial 

technology) and IoT (Internet of Things).

　In the Philippines, 77% of the people do 

not have bank accounts, and 90% of tricy-

cle drivers belong to the poorest segment 

of society. Most drivers operate their tricy-

cle business by renting their bikes from 

owners for about 150 pesos (300 yen/US 

$3) a day, or about 9,000 pesos a month. 

Buying a new Barako to go with their side-

car is possible by taking out a loan with a 

monthly payment of 5,000 pesos, making 

the machine their own property. However, 

not having a bank account or even enough 

money for a down payment, they lack 

credit, resulting in most of them con-

tinuing to do busi-

ness with rented 

tricycles. This vicious 

cycle has widened 

the income divide in 

the country.

　To stop this cycle, 

GMS came up with a 

business model built 

on a fusion of FinTech 

and IoT. In this model, 

the driver takes out 

a loan and is provid-

ed with a tricycle 

equipped with GMS’ 

proprietary IoT  

Makoto Noda, Associate Of�cer/General Manager of the Innovation Department 
at Kawasaki’s Corporate Planning Division (left) and Kazumasa Nakashima, COO 
of Global Mobility Service Philippines, Inc. (right).

Mr. Mingo and his wife say they are 
happy that GMS has provided a 
bright prospect for their future.

Data collected via MCCS is stored in an 
MSPF in the cloud.

Motorcycles equipped with MCCS have 
identi�cation stickers.

Helping Tricycle Drivers Increase Income by 
Investing in Global Mobility Service, Inc. (GMS), 
Which Supports Drivers’ Independence

Utilizing FinTech, GMS builds borrowers’ credit scores

Adding value to information using an AI-assisted GMS platform 

New credit
is built

MCCS

Driver works 
diligently, 

using the vehicle

Driver takes out 
a loan and is 

provided with a 
vehicle

Vehicle usage status
Information provided to 

�nancial institutionsPersonal information

Kawasaki’s Other Side: Social Contribution & 
Sustainable Value Creation



Commentary by

Hiroshige Uchida (left)
Senior Staff Of�cer (formerly Project Manager) 
Section 3, Quality Assurance Department of Quality Assurance Division
Energy System & Plant Engineering Company

Akane Fukuoka (right)
Engineering Section 1
Tunneling Equipment Department
Energy System & Plant Engineering Company

■ Project to Accommodate Challenging Urban Restrictions Excavation route has consecutive tight curves measuring R=55 m 

The site for constructing two 5-m diameter pipelines under the 
Tachiaigawa River for draining excess rainwater is approximately 
778-m long. The pipelines will take up rainwater over�ow to 
prevent �ooding in the vicinity and contamination from sewage 
coming from the “combined sewage system.” The excavation 
under the river �rst required the shield machines to go under the 
revetment pilings near the departure shaft. It also necessitated that 
the machines maintain an excavation path of less than 8 m to stay 
within the river’s width. It was a challenging project with many 
restrictions to deal with. However, thanks to Kawasaki’s shield 
machines which are capable of spiraling, coupled with robust 
project management by Shimizu Corporation, the excavation, 
which began in March 2018, was completed in July 2019.

Shield machines excavate underground tunnels using rotating cutters located at the front 

of these steel units. As a result of impressive technical advancements over the last 170 

years, very complex projects can now be carried out using two shield machines designed 

to work in tandem ― an excavation method called the “H&V Shield Tunneling Method.”

   Begun in 2013, a Tokyo Metropolitan Government Sewage Bureau project to construct 

pipelines for draining rainwater over�ow from the Tachiaigawa River (in Shinagawa, 

Tokyo) to the Keihin Canal saw the world’s �rst implementation of this H&V Shield Tun-

neling “spiral excavation” method. In this type of excavation, two shield machines are 

initially con�gured either side-by-side (horizontal con�guration) or one on top of the 

other (vertical con�guration). As they move forward, however, they spiral to alternate 

from a horizontal to a vertical con�guration or vice versa. In the rainwater over�ow 

drainage project, the machines excavated with their positions changing from the horizon-

tal to the vertical settings.

   Each machine is 5.85 m in diameter and weighs about 400 t. Amazingly enough, these 

gigantic machines were able to follow the meandering of the river as they excavated, 

maintaining an extremely narrow, 9-cm space between them. Key to this success was 

the “�exible joint mechanism” of the pins. It enables each machine to move helically 

around an axis to achieve spiral excavation, while the two machines stay connected. 

The previous connection was a �xed one, allowing the rear bodies to move only in 

the same direction.

   To date, Kawasaki has delivered 1,400 units of shield machines for both domestic and 

international tunneling projects. Some of them were used in constructing the Channel 

Tunnel beneath the Strait of Dover between the UK and France, which the American 

Society of Civil Engineers recognizes as one of the top 10 civil engineering achievements 

of the 20th century in the railway category. Kawasaki’s technological prowess con-

tributed to making possible another “world’s �rst”.

H&V (Horizontal and Vertical)
Shield Machine Drives Forward
Challenging Underground
Construction Projects
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Cutter head
The shapes of the face plate and the excavation 
cutter bits are designed to accommodate the 
geological features of the site and the hardness of 
the soil. The fact that the chips mounted on the 
cutter are made of carbide is indicative of the 
challenges involved in excavating earth with varied 
geological features, soil properties, and pressures.

Slurry feed and discharge pipes
A partition is installed toward the anterior of the front body 
(in the case of a sealed machine). In the slurry shield 
tunneling method, slurry prepared at the ground plant is fed 
into the chamber (via the slurry feed line) to counteract the 
ground water pressure, thereby stabilizing the surrounding 
soil. Excavated soil is discharged to the ground plant after 
being sucked up by a pump installed on the carrier behind 
the machine (via the slurry discharge line). 

Cutter-driving electric motor
The shield machine is equipped with six 
reduction gear motors to drive the cutter, 
which rotates at 0.82 rpm.

Working deck
This area within the machine 
permits workers to perform 
segment assembly and other 
tasks. Even when the 
machine is spiraling, the angle 
of the working space �oor 
changes (up to 90 degrees) so 
that the deck remains level.

Shield jack
In the shield tunneling method, 
the tunnel wall structures 
(segments) are built to the rear 
of the shield machine as it 
advances. Shield jacks apply 
force to the assembled segments 
to push the machine forward. 

Articulation jack

This jack supports excavation 
of curved tunnels by allowing 
the anterior body of the 
machine to �ex.

Slewing bearing
This bearing transmits 
power from the 
cutter-driving electric 
motor to rotate the 
cutter head.

Right shield machine

Departure 
shaft

Left shield machine
Underground

Revetment pilings 
of the canal

(Curve radius)

Tachiaigawa Station
on the Keikyu Line

Tachiaigawa River

Departure shaft 

Spiraling
section

Right machine

Katsushima Canal

Left machine

137 m

778 m

Arrival shaft

Vertical
config.
R=55 m

Vertical
config.
R=55 m

Vertical
config.
R=55 m

Vertical
config.
R=55 m Vertical

config.
R=55 m Horizontal

config.
R=50 m

Vertical
config.
R=80 m

Flexible joint 
mechanism section

Kawasaki Achieves World’s First Spiral 
Excavation by H&V Shield Tunneling Method

Kawasaki’s Superior Technology

Flexible Joint Mechanism of 
the Connecting Pins that 
Made Spiraling Possible
In this rainwater over�ow drainage project, the machine to 
the right advances upward and to the left, gradually achieving 
a vertical con�guration. Because the machine had to be 
articulated at 3.9 degrees and perform three-dimensional 
movements, development of a �exible joint mechanism was 
essential. The two shield machines, placed in horizontal con-
�guration in the departure shaft, perform spiral excavation 
for about 137 m, then change their 
position to a vertical con�guration 
and excavate a further 600 m.

Each shield machine 
is custom-made, 

tailored to the site’s 
geographical features 

and the 
structure’s purpose

Rear bodyFront body

Flexible joint 
mechanism section

Flexible joint mechanism

(cross-section view)

Presser 
plate

Left
machine

Right
machine

Connecting pin Direction of 
excavation→

Shield 
jack

 (Interior of the right 
   machine’s rear body)

Shield 
jack

Connecting pin

Most peripheral 
pre-cutting bit

Teeth bitPre-cutting bit

Presser 
plate

Mechanical stopper

Slurry discharge line

Slurry feed line

Excavated soil



Con�dence Comes More 
from a Sense of Accomplishment 
than from Results
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Sawamatsu was born into a family of 

renowned tennis players: both of her par-

ents and her aunt played at Wimbledon. At 

the age of two, she took up tennis naturally, 

playing on her family’s home court, and at 

only 15 years and six months, she won the 

All Japan Tennis Championship title. Dubbed 

a prodigy born into a celebrated tennis 

family, she became a center of attention.

   Following that glorious moment of being a 

champion, she hit a slump for the �rst time 

in her life.

   “After winning the All Japan title, if I made 

even one mistake, the senior members of 

my school club were ecstatic, and many 

�ngers were pointed at me in the train or at 

school with the comment, ‘Look, that’s the 

girl.’ Overwhelmed by the pressure, I 

stopped winning, even at prefectural tourna-

ments. At one point, I thought of quitting. 

　That experience taught me that hardships 

come to everyone, and that even if you 

escape one, another will come, and you have 

to face it squarely no matter how long it 

takes to overcome it. I should just keep on 

practicing diligently, so that when the break-

through comes, I would �nd a new, more 

‘grown up’ me.

   Once you’ve experienced this, when you 

come up against another adversity you will 

�nd yourself responding, ‘Yes! Another 

chance for growth has come’,” she com-

ments laughingly.

   Sawamatsu turned professional when she 

entered college and continued winning 

games at the French Open, Wimbledon, and 

the Barcelona Olympics. However, a 

catastrophe hit in 1995. During the Austra-

lian Open, her home in Kobe was completely 

destroyed by the Great Hanshin-Awaji Earth-

quake (a.k.a. the Kobe Earthquake). She was 

faced with a situation where she had to con-

tinue playing, not knowing whether or not 

her family had survived the disaster.

   “I was abroad, and couldn’t reach my 

disaster-hit family at �rst. I couldn’t stop 

crying, thinking, ‘What if….’ Finally, I was 

able to talk on the phone to my aunt, 

Kazuko, who was in the Tokyo area. When 

I told her, ‘I’ll just quit and come home,’ she 

said, ‘If you became a pro with that level of 

commitment, quit now and swim home.’ 

This made me say ‘What!?’ as I was expect-

ing a word of comfort, but her strong 

words ignited a spirit of de�ance in me. At 

the same time, I realized how naive I had 

been. Some players compete to support 

their families, and celebrated player Maria 

Sharapova didn’t even have enough money 

to buy a racket at �rst. I think my aunt 

wanted to tell me that I should play with 

such determination that I would compete 

even it meant not being with my parents in 

their �nal moments.” (Editor’s note: They 

were both safe.)

   Perhaps her aunt, Kazuko Sawamatsu, a 

top-class athlete herself, guessed at her niece’s 

robust mental strength when faced with 

adversity. Although Naoko was sleepless, and 

unable to eat or practice for three days, she 

miraculously performed well and made it to 

the quarter�nals - her best result ever.

In a world where only winning counts, most 

players remain in the shadows. There is 

always only one gold medalist - all the rest 

are losers. 

    “So, what do you work so hard for? I would 

say it’s not for recognition,” Sawamatsu 

explains. “It’s not for winning, or for playing in 

the Olympics. It boils down to whether or not 

you’re able to say at the end of the day, ‘I was 

able to do my best today.’ Making that af�rma-

tion night after night, and this process of 

self-examination fosters true self-con�dence.” 

   Goals are different from dreams - that’s 

the life lesson Sawamatsu has learned from 

playing tennis.

   “You won’t muster enough motivation to 

work hard if your dream is too far-fetched 

and you’re following it aimlessly, so have a 

goal that you can achieve quickly. And go 

easy on yourself. When you attain a small 

goal, give yourself a pat on the back. That 

should motivate you to work harder 

toward your next goal.”

   Currently, Sawamatsu is busy juggling her 

work and parenting her son. She comments, 

“My current goal is to raise my sixth-grade 

son to be a healthy and honest person. And 

my big dream is to support Naomi Osaka 

and Kei Nishikori in winning gold medals. 

Today, Japanese tennis is at a world-class 

level. You can expect a lot in 2020.”

Today's 
 withInterviews

Pioneers
Having played 34 consecutive games in the 1990s at all four Grand 

Slam tournaments, Naoko Sawamatsu is a distinguished tennis 

player who ushered in the golden age of Japanese women’s tennis 

together with her rival, Kimiko Date. We asked her to tell us the 

secret behind a decade-long career during which she maintained her 

status as a top professional player.

Born in Hyogo Prefecture, Japan, in 1973. At the 
age of only 15 and a half, she won the All Japan 
Tennis Championship title. In January 1995, she 
made it to the quarter�nals at the Australian 
Open while her home was completely destroyed 
by the Great Hanshin-Awaji Earthquake. She 
played at both the Barcelona and Atlanta 
Olympics. She won the World Tennis Association 
(WTA) World Tour four times. Her highest world 
ranking was 14. She now works as a tennis 
commentator and TV personality. She serves as 
an “Ambassador” for the Toray Pan Paci�c Open 
Tennis Tournament. 

Naoko Sawamatsu

Separate Goals from 
Dreams and Give Yourself 
a Pat on the Back 

Overcoming the Adversity 
of the Kobe Earthquake

Sawamatsu competing at the 1995 Australian Open.　
© Gekkan Smash

Naoko
Sawamatsu
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Kawasaki has installed a lique�ed hydrogen 

storage tank for marine transport applications 

on the world's �rst lique�ed hydrogen carrier, 

the SUISO FRONTIER. Installation was carried 

out at the Harima Works on March 7. The com-

pany will complete piping installation and other 

out�tting operations for the vessel at the Kobe 

Works, with ship completion scheduled for 

October 2020. Once complete, the SUISO 

FRONTIER will undergo operational testing in 

the coastal waters of Japan, then will be used 

for technology demonstration testing* in Japa-

nese FY 2020 aimed at the establishment of 

an international hydrogen energy supply 

chain in which lique�ed hydrogen produced 

in Australia will be shipped to Japan.

　This lique�ed hydrogen storage tank was 

developed with the goal of providing a means 

of transporting lique�ed hydrogen at 1/800 of 

its original gas-state volume, cooled to –253°C, 

safely and in large quantities over long distanc-

es by sea. It features a double-shell struc-

ture with vacuum insulation between the 

overlapping inner and outer shell layers. 

Furthermore, the inner-tank supports are 

made of glass-�ber-reinforced plastic, 

which is also used in applications such as 

helicopter rotor blades, and boasts high 

strength along with properties enabling 

thermal conduction suppression. Kawasa-

ki utilized its experience and knowledge 

in cryogenic equipment manufacturing, 

Supply chain demonstration framework

accumulated through the building of equip-

ment such as onshore-lique�ed hydrogen 

storage tanks and lique�ed natural gas (LNG) 

storage tanks, to achieve ultra-high thermal 

insulation performance.

In January, Kawasaki received an order 

from Taiheiyo Cement Corporation (Tai-

heiyo) to supply a cement plant waste 

heat recovery power generation (WHRPG) 

system for their Saitama Plant. With an 

output of approximately 8 MW, the new 

system is scheduled to start operation in 

September 2022.

　This WHRPG system will recover waste 

heat during the calcining stage of the 

cement production process and use it for 

power generation and energy-saving mea-

sures of the cement plant. It consists of a 

waste heat recovery boiler, steam turbine 

generator, and other com-

ponents. A newly devel-

oped VEGA boiler will be 

adopted for the �rst time 

in Japan as the heat 

recovery steam generator.

　Since 1982, Kawasaki 

has served as a global 

leader in this product cat-

egory, providing WHRPG 

systems to approximately 

260 plants worldwide. 

Together these generate 

about 2,800 MW of electric power and 

cut CO2 emissions by about 12 million 

tons annually. Kawasaki provides a 

diverse range of products that save 

energy and reduce CO2 emissions, and 

will continue active development and 

sales of such products, contributing to the 

prevention of global warming.

Kawasaki Completes Installation of Liquefied Hydrogen Storage Tank on 
World's First Liquefied Hydrogen Carrier

* Planned implementation as part of NEDO's Demonstration Project for Establishment of Mass Hydrogen Marine Transportation 
Supply Chain Derived from Unused Brown Coal.

Installation of lique�ed hydrogen storage tank for 
marine transport applications

First VEGA boiler, installed at the Huaibei 
Zhongbei Cement plant in  China

Order Received from Taiheiyo Cement for Waste Heat Recovery 
Power Generation System using Newly Developed VEGA® Boiler

Access Code:
You can see a video 
demonstrating how 
the liquefied 
hydrogen storage 
tank was installed on 
the SUISO FRONTIER.

Advantages of the VEGA Boiler

Kawasaki has signed the United Nations 

Global Compact (UNGC) initiative, and was 

registered as a participating company on Jan-

uary 13. Kawasaki has also joined the Global 

Compact Network Japan, the compact’s local 

network in Japan.

　The UNGC is a voluntary initiative for 

companies and organizations to act as good 

members of society that will participate in 

creating a global framework for sustain-

able growth by taking responsible and 

creative leadership.

　In conducting their business operations, 

UNGC signatory companies and organizations 

are required to support the initiative’s ten 

principles in the four �elds of human rights, 

labor, the environment, and anti-corruption.

　Based on our Group Mission, “Kawasaki, 

working as one for the good of the planet,” 

the Kawasaki Group is committed to provid-

ing solutions to social issues through active 

business actions.

　With our signing of the UNGC, we commit 

ourselves to promoting the ten principles in the 

four �elds, and to continue our activities 

towards the realization of a sustainable society.

Kawasaki to participate in the United Nations Global Compact

In January, Kawasaki delivered a Fan Drive 

Gear System (FDGS) for the PW1500G jet 

engine, manufactured in its Akashi Works 

facility – the �rst FDGS ever produced by 

Kawasaki. This engine is installed on the 

Airbus A220 regional aircraft.

　Kawasaki participates in the PW1500G 

and PW1900G Geared Turbofan™ engine 

(GTF) programs for regional jet aircraft as a 

Risk & Revenue Sharing Partner with Pratt & 

Whitney (P&W). Kawasaki produces both the 

Fan Drive Gear System (FDGS) and the Com-

bustor, which are critical components for the 

GTF. The GTF utilizes the FDGS to achieve a 

higher bypass ratio by changing the cycle 

speed between the turbine system and the 

fan module.

　This �rst FDGS will be used for 

engine tests, and FDGS produc-

tion for commercial engines will 

commence soon.

　The PW1500G and PW1900G 

are both GTF engines. GTF 

engines feature a high bypass 

ratio with an advanced gear 

system, delivering upwards of 16% fuel burn 

improvement, 75% noise reduction, and 50% 

lower NOx emissions as compared with tradi-

tional commercial aircraft engines.

Delivery of First Kawasaki FDGS for the PW1500G Regional 
Aircraft Jet Engine

VEGA boiler

Other boilers
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Please follow us on social media https://www.facebook.com/global.kawasaki/　 https://www.linkedin.com/company/83150/　


