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Summary 

 

1.  Var ious inst i tut ions and business environment of  the host countr ies/ci t ies 

1-1.  Indonesia 

In Jakarta,  the capital  of  Indonesia,  where publ ic t ransportat ion systems, 

such as subways and monorai ls ,  are not  wel l  developed,  t raff ic  congest ion 

occurs chronical ly,  causing problems in the movement of  people and the 

distr ibut ion of  goods. Measures to prevent t raff ic  accidents,  reduce exhaust  

gases containing ni t rogen oxides (NOX) and part iculate matters (pm) as wel l  as 

CO2 emissions are increasingly important  issues f rom the perspect ive of  

sustainable development of  Indonesia.  

The governmental  organizat ion responsible for  the road and traff ic  pol ic ies 

above is the Minist ry of  Transportat ion (MOT). The Research and Development 

Agency of  the MOT makes proposals to each department and the Department of  

Land Transportat ion (DLT) develops draft  laws and implements, superintends,  

and supervises the pol ic ies.  In terms of  var ious related inst i tut ions and pol ic ies,  

for t raff ic  safety,  regulat ions concerning road t raff ic  have been strengthened 

since 2004 in response to the ini t iat ives of  the World Health Organizat ion 

(WHO) to reduce traff ic  accidents.  As for  global  warming prevent ion pol ic ies,  

the Indonesian Government announced a CO2 reduct ion target of  26% in 2009.  

As measures to reduce CO2 in the t ransportat ion sector,  t raff ic congest ion 

mit igat ion and eco-dr iv ing are considerably appeal ing as effect ive measures.  

With deeper cooperat ion wi th the government (speci f ical ly  the MOT) and 

through ut i l izat ion of  technologies and knowhow of the pr ivate sector,  th is 

project  a ims to contr ibute to taking measures to deal  wi th these var ious issues, 

such as traff ic congest ion,  t raff ic safety,  and CO2 emissions in the 

t ransportat ion sector.  

 

1-2.  Thai land 

In Bangkok, the capi tal  of  Thai land, where the number of  automobi les is 

rapidly increasing,  al ternat ive t ransportat ion networks,  such as subways and 

the Bangkok Sky Train (BTS), are being developed to mit igate ai r  pol lut ion and 

t raff ic  congest ion caused by automobi les.  However,  wi th the number of  

automobi les consistent ly increasing and the populat ion cont inuously f lowing 

into and concentrat ing in the urban areas,  the issues of  t raff ic  congest ion,  

t raff ic  accidents,  and ai r  pol lut ion cont inue to exist .  

The governmental  organizat ion responsible for  the measures for the t raff ic 

issues above and the t raff ic  pol ic ies is the Ministry of  Transport  (MOT).  In the 

MOT, the Off ice of  Transport  and Traff ic  Pol icy and Planning (OTP) submits 

draft  pol ic ies and the Department of  Land Transport  (DLT) executes laws and 

regulat ions concerning land t ransportat ion.  
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In terms of var ious related inst i tut ions and pol ic ies, for the purpose of  

enhancing the safety of  f reight  vehic les,  such as buses and t rucks,  the 

“ instal lat ion of a GPS tracking system” has been obl igated in a phased manner 

start ing in 2013. 

In th is project ,  s imi lar ly to the approach to the Indonesian Government 

ment ioned above, a di rect contact was made to Deputy Permanent  Secretary of  

the MOT to start  an approach to the Thai Government in order to conduct a 

study of  the possibi l i ty of  introducing smart  tachographs, including the 

demonstrat ion exper iment for government-owned buses. 

 

2.  Study project  

2-1.  Background and aim of the project  

Along wi th the economic growth of  the two host  countr ies,  the number of  

t rucks and buses has increased rapidly and the traff ic issue is increasingly 

ser ious, for which measures are being taken. I t  is  considered signi f icant to 

combine the uni f icat ion of  regional  standards based on Japanese technologies 

and the inst i tut ions and t raff ic  pol ic ies of  Japan together as a s ingle package 

through government-pr ivate sector col laborat ion to promote the export  and 

introduct ion of  Japanese smart  tachographs to the host  countr ies.  

The project  wi l l  conduct  pi lot  experiments for t ransportat ion and bus 

companies in two c i t ies,  Jakarta ( Indonesia) and Bangkok (Thai land),  and also 

clar i fy the possibi l i ty of  int roducing Japanese legal systems and technologies 

to the host countr ies,  the main persons to contact,  and the status of the host  

countr ies’ needs,  such as capaci ty development.  The project  aims to study and 

develop the approach with the uni f icat ion of  regional  standards workable in the 

ASEAN countr ies and the traff ic  pol ic ies of  var ious countr ies combined 

together as a s ingle package, the industry-government-academia col laborat ion,  

and the project scheme. 

 

2-2.  Technical  character ist ics of  smart  tachographs and the related inst i tut ions 

1) Technical  character ist ics of  smart  tachographs 

In addi t ion to meet ing the requirements for  a digi tal  tachograph, a smart  

tachograph has funct ions to meet var ious needs for operat ion eff ic iency,  safety 

and fuel  economy, and t ransportat ion qual i ty improvement.  

A digi tal  tachograph offers a feature capable of providing var ious funct ions 

sui tably and on a t imely basis,  part icular ly including the funct ion whereby the 

audio and moni tor system of  in-vehic le equipment provides guidance for  

operat ion improvement act iv i t ies and the funct ion whereby the operat ion 

manager can give instruct ions and guidance to dr ivers based on the operat ion 

data analysis resul ts.  
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2) Inst i tut ions related to smart  tachographs (Trends in Japan and the world)  

In Europe, the instal lat ion of  a tachograph on any t ruck with a maximum load of  

3.5 tons or more is obl igated to record the operat ing hours.  In Asia,  tachographs 

were introduced to publ ic ly owned buses in Hong Kong and Singapore and a fuel  

cost reduct ion effect of  4.5 to 7% was achieved. In some other countr ies such as 

Austral ia,  there is a t rend to obl igate the instal lat ion of  a tachograph instead of  a 

GPS tracking system. 

 

3.  Invest igat ion method 

3-1. Tasks of invest igat ions and descr ipt ion of  implementat ion thereof  

In Southeast Asia,  t raff ic inf rastructures are, unl ike in Japan, in a developing 

state,  and there are speci f ic t raff ic s i tuat ions, such as the occurrence of  chronic  

t raff ic  jams and epidemics of  t raff ic  accidents.  Furthermore, in t ransportat ion 

business using t rucks,  buses,  etc,  the fol lowing matters are late in being put  into 

pract ice:  safe dr iv ing control  by means of  tachographs;  and safe dr iv ing 

educat ion of  dr ivers by operat ions managers.  Studies wi l l  be made of  the 

fol lowing matters:  the issues of  whether smart tachographs wi l l  be accepted by 

t ransportat ion entrepreneurs in Southeast Asia under such ci rcumstances, and of  

whether smart  tachographs are effect ive in safety and in fuel  consumpt ion 

saving;  the issue of  how much CO2 reduct ion effect  wi l l  be achieved; and the 

feasibi l i ty of  commercial izat ion. 

 

●  Invest igat ion on recept ivi ty of  smart  tachographs 

●  Pi lot  exper iments involving trucks and buses 

●  Evaluat ion of  effects in reducing fuel  consumption and in decreasing CO2 

emissions 

●  Workshop type discussions 

●  Study of  MRV method and monitor ing setup 

●Study of  large-scale deployment and commercial izat ion 

 

3-2.  Implementat ion setup 

Invest igat ions were carr ied out  as fol lows in Indonesia and Thai land: Pi lot  

experiments were conducted; furthermore,  workshops for deepening 

industr ial -government-academic research discussions were set  up;  cooperat ion 

was made with the Head Off ice of Denso Corporat ion ( in Japan) and this  

corporat ion’s local  subsidiar ies (Denso Indonesia and Denso Thai land).  

デジタコの導入 運行データ記録 運行データ分析・レポート 各ドライバーへの
周知・徹底

定期的なモニタリング

燃料・CO2削減
効果の把握

燃料消費・
CO2排出量の把握
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 Indonesia Thailand 

Implementation 

enti ty 

Head Off ice of Denso 

Corporat ion, Denso 

Indonesia 

Head Off ice of Denso 

Corporat ion, Denso Thai land

Pilot 

experiment 

part ic ipant 

Blue Bird, DAMRI, HARIJAYA V-SERVE, Padoongrich 

Workshop 

part ic ipant 

(Observer *) 

MOT (Land Transportat ion 

Bureau, Research & 

Development Bureau), 

Bandung Inst i tute of 

Technology, ITS Indonesia, 

DAMRI, HARIJAYA, 

JICA Indonesia*, Japanese 

Embassy* 

MOT, NECTEC, IT Thailand, 

Chulalongkorn University, 

V-SERVE, Padoongrich, 

BMTA (public bus 

corporation), Intercity Bus 

(publ ic bus corporation), 

Japanese Embassy* 

Investigation 

supporter 

(Outsourcee) 

Pricewaterhousecoopers 

Sustainabi l i ty 

PwC Indonesia 

Pricewaterhousecoopers 

Sustainabi l i ty 

PwC Thailand 

 

4.  Invest igat ion resul ts  

4-1.  Invest igat ion on recept ivi ty of  smart  tachographs, and invest igat ion 

resul ts.  

1)  Invest igat ion of  real i t ies of  t raff ic  safety pol icy regarding trucks and buses, 

and needs for tachographs 

The current  systems, pol ic ies,  and needs that are addressed by the pert inent  

governments were grasped, and conf i rmat ions were made as to whether the 

relevant countr ies are recept ive of the technology and effects,  which smart 

tachographs have, regarding operat ions management (pertain ing to t ime, 

distance, and speed),  safe dr iv ing, and eco-fr iendly dr iv ing.  

 Indonesia Thailand 

Traff ic safety 

pol icy  

●  Regulat ions regarding 

driving t ime and break t ime 

(2009) 

●  Approval of instal lat ion of 

digital tachometers and 

GPS (2012) 

●  Start of obl igat ion to equip 

dangerous goods 

transportat ion vehicles 

with GPS tracking systems 

(2013) 

Pol icy needs ●  By ut i l iz ing the results of 

this investigation, the 

government is veri fying the 

effects in reducing accidents 

and in decreasing CO2. 

●  Strong interest in the 

comparison of 

effect iveness between 

GPS tracking systems and 

smart tachographs 
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2) Interv iew type invest igat ion of  real i t ies of  operat ions management,  and 

needs for smart  tachographs 

Interview invest igat ions were conducted at Japanese and local  physical  

distort ion companies and GPS system companies in Jakarta and Bangkok. The 

GPS and smart  tachograph introduct ion status,  the real i t ies of  operat ions 

management,  and the relevant  needs are as fol lows. 

 Indonesia Thailand 

Operations 

management 

setup* 

●  Operations managers have 

already been stat ioned. 

●  Operations managers have 

already been stat ioned. 

Reali t ies of 

operations 

management 

work 

●  Dai ly driving guidance is 

provided in such a way as 

to fumble for an 

appropriate way. An 

effect ive method is being 

groped for.  

●  Dai ly driving guidance is 

provided in such a way as 

to fumble for an 

appropriate way. An 

effect ive method is being 

groped for.  

●  Advanced enterprises 

recognize the importance 

of guidance, 

Needs ●  Specif ic tact ics for having 

drivers perform safe 

driving are desired to be 

known. 

●  Japanese good practice for 

improving driving safety 

and road manners is 

desired to be learned. 

*: In Japan, there are legal obl igat ions to stat ion operations managers. 

However, in the above-mentioned two countries, there is neither such 

legal obl igation nor relevant administrat ive guidance. 

 

4-2.  Pi lot  experiment and research resul ts for t rucks and buses 

1)  Safety effect  resul ts 

(1)  Count of  dangerous dr ive 

As a resul t  of  research on dangerous dr ive,  we found about 20% reduct ion of  

the count of  dangerous dr ive (per 100 km),  of  overal l  average of  13 vehic les,  

in a per iod with advice as compared to a per iod wi thout  advice.  
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Fig.  Count  of  Dangerous Dr ive ( /100 km),  Overal l  Average of Al l  Vehic les 

 

 

 

 

 

 

 

 

 

 

(2)  Near-miss scenes 

Selected f rom various images taken at  dangerous dr ive scenes,  we analyzed 

in detai ls  some images which actual ly led to a near-miss.  As a resul t  of  the 

analysis,  we found out many of  them were caused due to an insuff ic ient  

distance to the f ront  car on a straight road, and that more than a half  of  the 

near-misses(17 out  of  32 cases) could have been prevented by fol lowing a 

sudden brake warning advice whi le dr iv ing.  

 

2)  Research resul t  of  fuel  saving effect  

(1)  Fuel economy (km/L) 

As a resul t  of  invest igat ion on fuel  saving dr ive data, we found out the 

average fuel  economy (km/L) of  the 13 vehic les in a per iod with advice (advice 

funct ion is act ivated) improved 4.4% from a period wi thout advice (advice 

funct ion is  not act ivated).  

Fig.  Fuel Economy (km/L),  Average 
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(2)  Relat ionships between fuel  saving score vs.  fuel  economy on smart  

tachograph 

Graph of  fuel  saving score and fuel  economy (km/L),  a funct ion of  smart  

tachograph, is  shown in the f igure below. Fuel saving speed data and fuel  

saving engine rotat ion data,  which especial ly inf luence fuel  economy, are used 

here.  From the f igure,  we can see the fuel  economy improved when the 

respect ive scores increased, and found out that fuel  economy can be improved 

by dr iv ing in a way to increase the fuel  saving score on the smart  tachograph. 

 

Figure:   Fuel Saving Score (Cruis ing Speed) vs.  Fuel Economy (km/L) 

 

4-3.  CO2 Emission Reduct ion Effect  and Co-Benef i t  
 Indonesia Thailand 

CO2 
reduction 

effect 

Feasibi l i ty 
Study 
（This 
t ime）  

Total 9 vehicles 
experimented 
Pi lot test period 20 to 81 
days 
Calculated on annual 

basis 21.4 tons of CO2 
(Estimate) 

Total 4 vehicles 
experimented 
Pi lot test period 77 to 99 
days 
Calculated on annual 

basis 3.0 tons CO2 
(estimate) 

Large 
scale 

campaign 

In case 60,000 vehicles 
are instal led over three 
years, 
where fuel eff iciency is 

In case 45,000 vehicles 
are instal led, where fuel 
eff iciency is 5% and 15%, 
140,800 to 314,400 tons 
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5% and 15% 
161,300 to 483,800 tons 
of CO2 

of CO2 

Co-benefi t  Feasibi l i ty 
study 
（This 
t ime）  

  Safe driving and 
improvement of 
driver ’s mind 

  Improvement of work 
environment 

  Safe driving and 
improvement of 
driver ’s mind 

  Improvement of work 
environment 

  Bui lding operation 
control system (1 
company) 

Large 
scale 

campaign 

  Same as above 
  Bui lding operation control system 
  Reduction of economic loss due to traff ic 

congestions 
  Reduction of accidents caused by commercial 

vehicles 
 

 

4-5.  Total  project  cost  and cost  benef i t  

In this research,  our technical  staff ,  using the equipment of  the exist ing 

system center in Japan, v is i ted the subject  countr ies,  instal led,  provided 

advices/ instruct ions for the instal lat ion and operat ion, and conducted data 

col lect ion/analysis,  etc.   When the project is expanded to a large scale,  we 

can expect cost  can be reduced by using the system equipment and special is t  

technical  s taffs avai lable local ly.  

 

5.  Study for commercial izat ion 

As a resul t  of  business feasibi l i ty study,  we would l ike to develop a large 

scale commercial izat ion in the respect ive countr ies one after another f rom the 

next  f iscal  year on.  The fol lowing are the future business images to promote and 

establ ish our smart  tachograph system, on-board equipment technology and our 

know-how of software support  we have bui l t  up in Japan, and tasks to be carr ied 

out .  

5-1.  Image and prospect of  commercial izat ion in Indonesia,  and tasks for a 

large scale commercial izat ion 

1) Image of  commercial izat ion (Future image) 

Digi tal  tachograph operat ion control  system in accordance with the Japanese 

standard is legis lated and mandatory,  and the digi tal  tachograph is widely used 

as JCM credi t  equipment.  I ts use is expanding in a favorable environment for  

the introduct ion aided by schemes such as leasing under government 

subsidies.  

2)  Tasks needed for commercial izat ion 

1.  Establ ishment of  on-board equipment standard for smart  tachograh and 
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operat ion control  standard, as wel l  as legis lat ion including i ts mandatory 

introduct ion are needed. 

2.  I f  the ini t ia l  investment is too large for local  companies,  i t  wi l l  be a barr ier  

for introduct ion and promot ion.  Financial  schemes (such as leasing method) 

which al low local  companies to introduce more easi ly wi l l  be needed. 

 

5-2.  Image and prospect of  commercial izat ion in Thai land, and tasks for  a large 

scale commercial izat ion 

1) Image of  commercial izat ion (Future image) 

Safe dr iv ing mode, CO2 reduct ion funct ion and operat ion control  system of  

smart  tachograph are added to the present GPS legis lat ion standard, and 

f inant ial  schemes such as leasing including government subsidy which enable 

easy int roduct ion are establ ished,  and promotion progresses.  

 

2)  Tasks needed for commercial izat ion 

1.  Establ ishment of  on-board equipment standard for smart  tachograh and 

operat ion control  standard, as wel l  as legis lat ion including i ts mandatory 

introduct ion are needed. 

2.  I f  the ini t ia l  investment is too large for local  companies,  i t  wi l l  be a barr ier  

for introduct ion and promot ion.  Financial  schemes (such as leasing method) 

which al low local  companies to introduce more easi ly wi l l  be needed. 
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*  A smart  tachograph is a next-generat ion operat ion control  system based on a 

Japanese standard digi tal  tachograph, which is adapted or upgraded for the 

use in local  countr ies.   

 
This study was conducted with DENSO CORPORATION working as a main 
organizer,  and various studies,  pi lot  experiments,  and workshops were 
conducted in Indonesia and Thai land with the cooperat ion of  PT. DENSO 
SALES INDONESIA, DENSO SALES (THAILAND) CO.,  LTD.,  DENSO 
INTERNATIONAL ASIA CO.,  LTD.,  Pr icewaterhouseCoopers Sustainabi l i ty  Co.,  
Ltd. ,  PwC Indonesia,  and PwC Thai land.  
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1. Various inst itut ions and business environment of the host 

countries/cit ies 

1-1.  Socio-economic status of  the host countr ies/ci t ies 

1) Indonesia 

Area 1.89 mi l l ion km2 

Populat ion (2010) 238 mi l l ion 

Capi ta l  Jakarta 

Language Indonesian 

Rel ig ions 
Is lam 88.1%, Chr ist iani ty 9.3%, Hinduism 1.8%, 

Buddhism 0.6%, Confucianism 0.1%, others 0.1% 

Currency Rupiah  US$1 = 11,365 rupiah (October 18,  2013) 

GDP (nominal)  US$879.4 bi l l ion 

GDP per capi ta 

（nominal）  
US$3,562 

Real  economic 

growth rate 
6.2% 

Source:  Minist ry of  Foreign Affai rs of  Japan, JETRO*：  F igures in 2012 are used 

unless otherwise speci f ied.  
 

2)  Thai land 

Area 0.51 mi l l ion km2 

Populat ion (2010) 59 mi l l ion 

Capi ta l  Bangkok 

Language Thai  

Rel ig ions Buddhism 94%, Is lam 5% 

Currency Baht US$1 = 31.08 baht (Average in 2012) 

GDP (nominal)  US$365.0 bi l l ion 

GDP per capi ta 

（nominal）  
US$5,382 

Real  economic 

growth rate 
6.5% 

Inf lat ion rate 3.0% 

Source:  Minist ry of  Foreign Affai rs of  Japan, JETRO*：  F igures in 2012 are used 

unless otherwise speci f ied.  
 

1-2.  Status of  energy consumption and greenhouse gas emissions of  the host  

countr ies/c i t ies 

1) Indonesia 

In Jakarta,  the capi ta l  of  Indonesia,  where publ ic t ransportat ion systems, such 

as subways and monorai ls,  are not wel l  developed, t raff ic  congest ion occurs 

chronical ly,  causing problems in the movement of  people and the distr ibut ion of  
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goods. Measures to prevent t raff ic  accidents,  reduce exhaust gases containing 

ni t rogen oxides (NOX) and part iculate matters (pm) as wel l  as CO2 emissions are 

increasingly important issues f rom the perspect ive of sustainable development of  

Indonesia.  

 

2)  Thai land 

In Bangkok, the capital  of  Thai land, where the number of  automobi les is  

rapidly increasing,  al ternat ive t ransportat ion networks,  such as subways and the 

Bangkok Sky Train (BTS),  are being developed to mit igate ai r  pol lut ion and t raff ic  

congest ion caused by automobi les.  However,  wi th the number of  automobi les 

consistent ly increasing and the populat ion cont inuously f lowing into and 

concentrat ing in the urban areas, the issues of t raff ic congest ion, t raff ic  

accidents,  and air  pol lut ion cont inue to exist .  

 

1-3.  Environmental  load condit ion, etc.  related to the project  

1)  Indonesia 

The number of  automobi les,  including buses and trucks, are rapidly increasing. 

According to “World Motor Vehic le Stat ist ics” issued by Japan Automobi le 

Manufacturers Associat ion, Inc.  and the research by the Ministry of  Land, 

Infrastructure,  Transport  and Tourism of Japan,  the number of  automobi les 

owned in 2010 reached 18.9 mi l l ion in Indonesia.  

Traff ic accidents are a ser ious problem and according the t ransportat ion 

stat ist ics by the Indonesia pol ice, the number of  t raff ic accidents increased to 

117,949 in 2012,  a lmost doubled f rom 59,164 in 2008.  According to the WHO 

research resul ts,  fatal i t ies f rom traff ic  accidents per thousand of  the populat ion 

are 17.7 (2010).  

As for energy consumption, the energy demanded in the t ransportat ion sector 

goes on increasing with the increase in the use of automobi les and increased to 

25.8 mi l l ion tons in 2008 from 5.9 mi l l ion tons in 1980.  

 

2)  Thai land 

With a rapid progress of  motor izat ion,  the number of  automobi les owned in 

2010 reached 10.7 mi l l ion in Thai land according to “World Motor Vehicle 

Stat ist ics” issued by Japan Automobi le Manufacturers Associat ion, Inc.  and the 

research by the Ministry of  Land, Infrastructure,  Transport  and Tourism of  Japan.  

Traff ic accidents are a ser ious problem and according the WHO research 

resul ts,  fatal i t ies f rom traff ic  accidents per thousand of  the populat ion are 38.1,  
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the thi rd worst  in the wor ld (2010).  

When an interv iew was conducted wi th the Ministry of  Transport  of  Thai land in 

October 2013,  a comment was made that the safety measures were recognized 

as a key issue to address.   

The Ministry of  Transport  of  Thai land also reported in Transport  Stat ist ics in 

2009 that  land t ransportat ion accounted for about 90% of  the energy consumed in 

the t ransportat ion sector.  

 

1-4.  Status of  the development of  inf rastructure/ faci l i t ies,  etc.  related to the 

project  

1)  Indonesia 

A rapid increase in demand due to overconcentrat ion to the metropol i tan area 

causes the increase in accidents and t raff ic congest ion, posing a ser ious problem. 

The total  road length in Indonesia was 472,000 km as of  2009 and the express 

highway length in Indonesia is planned to be 1,710 km in 2014. 

 

2)  Thai land 

The total  length of motor h ighways in Thai land is 67,000 km. The maintenance 

and management of  roads in Thai land is very important  because automobi les 

play a s igni f icant  ro le in domest ic distr ibut ion of  goods. The government spends 

a large amount of  i ts budget every year for the expenses of  road maintenance 

and safety measures. 

 

1-5.  Governmental  organizat ions and their  roles related to the project  

1)  Indonesia 

The governmental  organizat ion responsible for the road and t raff ic pol ic ies is  

the Minist ry of  Transportat ion (MOT). The Research and Development Agency of  

the MOT makes proposals to each department and the Department of  Land 

Transportat ion (DLT) develops draft  laws and implements,  superintends, and 

supervises the pol ic ies.  

 

2)  Thai land 

The governmental  organizat ion responsible for the measures for the traff ic 

issues above and the t raff ic  pol ic ies is the Ministry of  Transport  (MOT).  In the 

MOT, the Off ice of Transport  and Traff ic Pol icy and Planning (OTP) submits draft  

pol ic ies and the Department of  Land Transport  (DLT) executes laws and 

regulat ions concerning land t ransportat ion.  
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1-6.  Status of var ious inst i tut ions related to the project  

1)  Indonesia 

In terms of var ious related inst i tut ions and pol ic ies,  for  t raff ic safety,  

regulat ions concerning road traff ic  have been strengthened since 2004 in 

response to the in i t iat ives of  the World Heal th Organizat ion (WHO) to reduce 

traff ic  accidents.  As for global  warming prevent ion pol ic ies,  the Indonesian 

Government announced a CO2 reduct ion target of  26% in 2009. As effect ive 

measures to reduce CO2 in the t ransportat ion sector,  t raff ic congest ion 

mit igat ion and eco-dr iv ing are considerably appeal ing. In the ITS World Congress 

in October 2013, Dr.  El ly,  the Director General  ( then Deputy Director General)  of  

the Research and Development Agency of the Minist ry of  Transportat ion of  

Indonesia announced that Indonesia would study the regulat ions to obl igate the 

instal lat ion of  a digi tal  tachograph in off ic ial  cars and was studying the 

development of  laws and regulat ions through the ver i f icat ion study of  the effect  

by ut i l iz ing the FS of this project ,  where Japanese standard tachographs are 

used, in order to improve safety ( reduce accidents) and environment (reduce 

CO2).  

With deeper cooperat ion with the government (speci f ical ly  the MOT) and 

through ut i l izat ion of  technologies and knowhow of the pr ivate sector,  th is project  

aims to contr ibute to taking measures to deal with these var ious issues, such as 

t raff ic  congest ion, t raff ic  safety,  and CO2 emissions in the t ransportat ion sector.  

 

2)  Thai land 

In terms of var ious related inst i tut ions and pol ic ies,  for  the purpose of 

enhancing the safety of  f reight  vehic les,  such as buses and trucks,  the 

“ instal lat ion of  a GPS tracking system” has been obl igated for  t rucks t ransport ing 

hazardous mater ials in a phased manner star t ing in 2013. In addi t ion,  the 

government-owned bus company is now promoting the exper iment to introduce 

GPS tracking systems in cooperat ion with the Nat ional  Electronics and Computer 

Technology Center (NECTEC) of  Thai land.  

In this project ,  s imi lar ly to the approach to the Indonesian Government 

ment ioned before,  a di rect  contact  was made to Deputy Permanent Secretary of  

the MOT to start  an approach to the Thai Government in order to conduct a study 

of  the possibi l i ty  of  introducing smart  tachographs, including the demonstrat ion 

experiment for government-owned buses.  
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2. Study project 

2-1.  Aims of the project  

Purpose of the study No. 1 

Set up a workshop consist ing of  stakeholders,  such as a business ent i ty,  

governmental  organizat ion (MOT) and research inst i tute,  in two 

countr ies/c i t ies to conduct p i lot  exper iments for  t ransportat ion and bus 

companies,  study an MRV methodology to evaluate the CO2 reduct ion effect ,  

and ver i fy the appl icabi l i ty of  the technology to local  business ent i t ies and 

traff ic issues.  

Purpose of the study No. 2 

Study the possibi l i ty of  introducing Japanese Road Trucking Vehic le Act ,  

emission regulat ions,  technical  guidel ines,  and subsidy scheme for the 

development of  the legal  system to disseminate Japanese standard digi ta l  

tachographs in the two countr ies ut i l iz ing the ITS. Also study the possibi l i ty  of  

ut i l iz ing the data obtained by dig i tal  tachographs for the t raff ic  control  system 

project  for  global  warming and traff ic  congest ion prevent ion measures.  

Purpose of the study No. 3 

In order to create r ipple effects s imultaneously and mult ip ly as wel l  as in large 

quant i ty and mult ip le aspects in two countr ies/c i t ies,  study and develop the 

approach with the uni f icat ion of  regional  standards workable in the ASEAN 

countr ies and the t raff ic pol ic ies of  var ious countr ies combined together as a 

s ingle package, the industry-government-academia col laborat ion, and the 

project  scheme.  

 

2-2.  Appl icable technologies, inst i tut ions,  etc.  

1)  Comparison of  the technologies and inst i tut ions of  tachographs between 

Japan and foreign countr ies 

Market needs for Japanese tachopgraphs are considered as shown in the 

fol lowing f igure:  

Figure 2-2-1 Response of  Japanese tachographs to market needs 
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The comparison of  the standards for tachographs between Japan and foreign 

countr ies is shown in the fol lowing tables:  
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Table 2-2-2 Comparison of  the standards for tachographs between Japan and 

foreign countr ies (1/2) 

 

・運
転

手
情

報
、

車
両

情
報

・時
刻

、
速

度
、

距
離

・衛
星

測
位

情
報

・停
車

時
速

度
デ

ー
タ

（0.2
秒

間
隔

、
20

秒
間

、
10

回
）

・時
刻

、
速

度
、

距
離

・運
転

手
活

動
デ

ー
タ

・速
度

超
過

等

・時
刻

、
速

度
、

距
離

（法
定

三
要

素
）

記
録

デ
ー

タ

・速
度

信
号

・衛
星

測
位

ア
ン

テ
ナ

信
号

・ス
イ

ッ
チ

入
力

（装
置

の
操

作
用

）

・通
信

入
力

（U
S

B
、

R
S

232C
）

・速
度

信
号

・ス
イ

ッ
チ

入
力

：

運
転

手
活

動
デ

ー
タ

（運
転

中
、

作
業

中
、

休
憩

等
）

業
務

開
始

・終
了

時
の

場
所

・速
度

信
号

入
力

基
準

名
／

番
号

自
動

車
運

行
記

録
装

置

G
B

/T
 19056

O
n

 reco
rd

in
g

 eq
u

ip
m

en
t in

 ro
ad

 
tran

sp
o

rt

3821/85E
E

C

デ
ィ

ジ
タ

ル
式

運
行

記
録

計
の

型
式

指
定

基
準

総
重

量
12t以

上
の

貨
物

車
両

他
最

大
積

載
容

量
3.5

ｔ以
上

の

貨
物

車
両

他

最
大

積
載

量
5t以

上
、

ま
た

は
、

総
重

量
8t以

上
の

貨
物

事
業

車
両

対
象

車
両

・通
信

出
力

（U
S

B
、

R
S

232C
）
：

記
録

デ
ー

タ
の

出
力

・IC
カ

ー
ド

へ
の

出
力

：

使
用

車
両

と
使

用
開

始
・終

了
時

刻
と

そ
の

時
点

の
距

離
値

（最
大

84
件

）

運
転

手
活

動
デ

ー
タ

（最
大

28
日

分
）

業
務

開
始

終
了

の
場

所
（最

大
42

件
）等

・出
力

端
子

：

記
録

デ
ー

タ
の

出
力

[利
用

者
向

け
]

利
用

者
向

け
ソ

フ
ト

へ
と

伝
達

可
能

な
情

報
伝

達
媒

体
に

記
録

デ
ー

タ
を

出
力

す
る

。
（媒

体
の

規
定

な
し

メ
モ

リ
カ

ー
ド

、
移

動
体

通
信

等
）

[行
政

向
け

]

行
政

向
け

の
記

録
デ

ー
タ

出
力

端
子

通
信

速
度

1M
bps以

上
の

一
般

に
使

用
さ

れ
る

も
の

（U
S

B
2.0

等
）

デ
ー

タ
出

力

1
分

間
隔

で
360

時
間

車
載

機
内

部
に

上
記

記
録

デ
ー

タ
を

365
日

分
、

詳
細

速
度

は
24

時
間

車
載

機
内

部
に

上
記

記
録

デ
ー

タ
を

0.5
秒

毎
に

24
時

間
、

お
よ

び
、

1
分

毎
に

52
週

分
記

録
す

る
。

記
録

期
間

IC
カ

ー
ド

（運
転

手
ID

）
IC

カ
ー

ド
（運

転
者

情
報

）
規

定
な

し
運

転
手

識
別

車
載

機

要
件

中
国

欧
州

日
本

・運
転

手
情

報
、

車
両

情
報

・時
刻

、
速

度
、

距
離

・衛
星

測
位

情
報

・停
車

時
速

度
デ

ー
タ

（0.2
秒

間
隔

、
20

秒
間

、
10

回
）

・時
刻

、
速

度
、

距
離

・運
転

手
活

動
デ

ー
タ

・速
度

超
過

等

・時
刻

、
速

度
、

距
離

（法
定

三
要

素
）

記
録

デ
ー

タ

・速
度

信
号

・衛
星

測
位

ア
ン

テ
ナ

信
号

・ス
イ

ッ
チ

入
力

（装
置

の
操

作
用

）

・通
信

入
力

（U
S

B
、

R
S

232C
）

・速
度

信
号

・ス
イ

ッ
チ

入
力

：

運
転

手
活

動
デ

ー
タ

（運
転

中
、

作
業

中
、

休
憩

等
）

業
務

開
始

・終
了

時
の

場
所

・速
度

信
号

入
力

基
準

名
／

番
号

自
動

車
運

行
記

録
装

置

G
B

/T
 19056

O
n

 reco
rd

in
g

 eq
u

ip
m

en
t in

 ro
ad

 
tran

sp
o

rt

3821/85E
E

C

デ
ィ

ジ
タ

ル
式

運
行

記
録

計
の

型
式

指
定

基
準

総
重

量
12t以

上
の

貨
物

車
両

他
最

大
積

載
容

量
3.5

ｔ以
上

の

貨
物

車
両

他

最
大

積
載

量
5t以

上
、

ま
た

は
、

総
重

量
8t以

上
の

貨
物

事
業

車
両

対
象

車
両

・通
信

出
力

（U
S

B
、

R
S

232C
）
：

記
録

デ
ー

タ
の

出
力

・IC
カ

ー
ド

へ
の

出
力

：

使
用

車
両

と
使

用
開

始
・終

了
時

刻
と

そ
の

時
点

の
距

離
値

（最
大

84
件

）

運
転

手
活

動
デ

ー
タ

（最
大

28
日

分
）

業
務

開
始

終
了

の
場

所
（最

大
42

件
）等

・出
力

端
子

：

記
録

デ
ー

タ
の

出
力

[利
用

者
向

け
]

利
用

者
向

け
ソ

フ
ト

へ
と

伝
達

可
能

な
情

報
伝

達
媒

体
に

記
録

デ
ー

タ
を

出
力

す
る

。
（媒

体
の

規
定

な
し

メ
モ

リ
カ

ー
ド

、
移

動
体

通
信

等
）

[行
政

向
け

]

行
政

向
け

の
記

録
デ

ー
タ

出
力

端
子

通
信

速
度

1M
bps以

上
の

一
般

に
使

用
さ

れ
る

も
の

（U
S

B
2.0

等
）

デ
ー

タ
出

力

1
分

間
隔

で
360

時
間

車
載

機
内

部
に

上
記

記
録

デ
ー

タ
を

365
日

分
、

詳
細

速
度

は
24

時
間

車
載

機
内

部
に

上
記

記
録

デ
ー

タ
を

0.5
秒

毎
に

24
時

間
、

お
よ

び
、

1
分

毎
に

52
週

分
記

録
す

る
。

記
録

期
間

IC
カ

ー
ド

（運
転

手
ID

）
IC

カ
ー

ド
（運

転
者

情
報

）
規

定
な

し
運

転
手

識
別

車
載

機

要
件

中
国

欧
州

日
本

表
2-2-1 日

本
と

海
外

の
デ

ジ
タ

コ
基

準
の

比
較

（１／
２）



8 
 

Table 2-2-2 Comparison of  the standards for tachographs between Japan and 

foreign countr ies (2/2)
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2) Technical  character ist ics,  advantages and disadvantages, and cost of  a smart  

tachograph 

Shown below are the system conf igurat ion and character ist ics of  the smart 

tachograph1 used in the pi lot  exper iment in this study.  

( i )  System conf igurat ion 

 The system conf igurat ion is shown in Figure 2-2-3.  

 The system is conf igured with the in-vehic le and off ice systems, and the 

in-vehic le system is conf igured with the in-vehic le main uni t ,  radio,  cameras and 

memory card. The in-vehicle uni t  acquires the information on the vehicle,  such as 

vehic le speed,  engine rotat ion,  and brake l ight  s ignal ,  and cameras are instal led 

for shoot ing the forward view and inside of the vehicle.  The three statutory 

factors for  a digi tal  tachograph, namely the operat ion history,  dr iv ing diagnost ic 

history,  and camera images, analyzed based on such sensing informat ion are 

recorded in the memory card.  The informat ion in the memory card is analyzed by 

the f leet  management PC in the off ice system and displayed on the screen for the 

manager.  The informat ion t ransmit ted to the center server through wireless 

communicat ion is provided to the manager on the web screen. 

 

Figure 2-2-3  System conf igurat ion of  the smart  tachograph 

( i i )  Funct ions 

Major funct ions are shown on Table 2-2-4.  In addi t ion to meet ing the 

requirements for a dig i tal  tachograph, a smart  tachograph has funct ions to meet 

var ious needs for  operat ion eff ic iency, safety and fuel  economy, and 

transportat ion qual i ty improvement.  I t  is  part icular ly character ized in providing 

dr iv ing guidance and the out l ine is shown in the fol lowing paragraph ( i i i ) .  

                                                  
1  In this FS, a Japanese standard digi tal  tachograph to f ind the local   
requirements is cal led a smart  tachograph.  

車載システム

カメラ

メモリカード
（法定三要素記録、運行履歴、
運転診断履歴、映像記録）

車載機本体 無線機

運行管理PC

無線
通信

メモリカードでの
データ交換

事務所システム
センターサーバ

インター
ネット

車両情報
（車速、エンジン回転、

ブレーキランプ信号 等）

温度
センサ
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Table  2-2-4  List  of  smart  tachograph funct ions 

Classi f icat ion Funct ion Detai ls  
Legal  matter  Digi tal  tachograph Record and display three statutory 

factors.  
Operat ion 
eff ic iency 
improvement  

Displaying/pr int ing 
the dai ly operat ion 
log 

Output  the operat ion resul t  on the 
speci f ied sheet through the analysis 
using the f leet  management PC based on 
the posi t ion t racking record,  speed 
record,  and operat ion record ( inputted 
using the operat ing switch).   

Displaying the 
dr iv ing history  

Display the dr iv ing history of  the vehicle 
for each dr iving.  

Posi t ion t racking Display the vehic le posi t ion on a 
real- t ime basis through wireless 
communicat ion.  

Vehic le operat ion 
monitor ing 

Provide the vehic le status and the crew 
operat ion condi t ion through wireless 
communicat ion.  
Examples of  status: Departure, return,  
loading, unloading,  taking a break,  etc.  

Message 
transmission 

Transmit  messages to the crew through 
wireless communicat ion.  (Display on the 
in-vehic le main uni t )  

Safety/ fuel  
economy 

Guidance on 
dr iving  

Provide guidance in the vehic le in 
accordance with the safe and fuel-saving 
dr iv ing diagnosis results,  and display the 
diagnosis resul ts and their  changes using 
the f leet  management PC based on the 
resul ts to provide guidance,  evaluat ion 
rank,  etc.   

Drive recorder Detect  a dangerous vehic le behavior,  and 
record the images of  the forward v iew and 
inside of  the vehic le depending on the 
level  of  danger and replay the images 
using the PC.  

Emergency 
message  

Detect  a dangerous vehic le behavior and 
not i fy the manager depending on the 
level  of  danger.  Also add the image at  
that t ime (when 3G communicat ion is 
used).  

Transportat ion 
qual i ty 

Temperature 
control  ins ide the 
freezer 

Detect  and record the temperature inside 
the f reezer and the door opening/c losing 
information and display the temperature 
history on the f leet  management PC. 
Not i fy the manager when the temperature 
is abnormal.  
(Not  used in the pi lot  exper iment)  
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Diagnosis Icons

Acceleration level bar

Advice by voice

In the case of bad drive

speed

Engine RPM

Turn

Brake

Idling time

Rec

Warning

Notice

Menu

Conf

Continuous driving time

In the case of good drive

When smooth acceleration
continues, the level bar 
increases each minute.

These indicate driving 
that needs to be 
reconsidered

Overall score

Displays the diagnosis results
from the start of drive to the 
present, with a perfect score 
being equal to 100.

Drive Waning
If the vehicle is driven in violation of the safety-
eco driving, driver will be notified via the 
display and voice warning.

Ex.:”Ketika akan berhenti, 
lepaskan pijakan pada
gas dan berhentilah
dengan perlahan-lahan”

Ex.:”Anda menggunakan
akselerasi dengan
tenang. Tetaplah
berkendara secara
efisien”

( i i i )  Character ist ics 

A smart  tachograph classi f ies dr iv ing scenes based on the change in speed 

and provides diagnosis based on the level of  the safe and fuel-saving dr iv ing 

evaluat ion resul t  for each dr iv ing scene. (See Figure 2-2-5.)  

Figure 2-2-5 Character ist ics of  dr iv ing diagnosis 

 

 

 

 

 

 

 

 

 

 The f igure shows types of  dr iv ing scenes and evaluat ion i tems for each diving 

scene.  In accordance with the resul ts of  this evaluat ion,  guidance is provided 

using the display and audio of  the in-vehic le uni t .  The detai ls  of  th is guidance are 

shown in Figure 2-2-6.  The evaluat ion resul ts are also recorded on the SD card 

and read by the f leet  management PC to display dr iv ing guidance screen.  (See 

Figure 2-2-7.)  

 On the dr iv ing guidance screen,  the results for each evaluat ion i tem and the 

total  score are displayed and comprehensive guidance is indicated. The image 

dur ing dangerous dr iv ing can be also displayed together wi th the map where the 

dangerous dr iv ing occurred.  

Figure 2-2-6  Character ist ics of  in-vehic le dr iv ing guidance 

 

 

 

F igure 2-2-7  

Driving 

Scene of drive CruisingStart brake Stop

speed

time

Dangerous
Fuel increases

Fixed speed

Starting
acceleration   (S,F)

Engine RPM
at low speed  (F)

Starting
acceleration   (S,F)

Engine RPM
at low speed  (F)

Speed
fluctuation

(F)

Speed
fluctuation

(F)

Braking
distance

(S,F)

Braking
distance

(S,F)

Idling time
(F)

Idling time
(F)

Ideal 
operation

Slow
start

Sudden
acceleration

Large speed
Fluctuation

Release
the accelerator early

Long time idling

Idling stop

Curve

Sudden brake

Cruising Speed
(S,F)

Engine RPM
At High speed  (F)

Cruising Speed
(S,F)

Engine RPM
At High speed  (F)

Turning
speed

(S)

Turning
speed

(S)

Over Speed

Keep safety speed

Rapid 
Turn

Low speed

Continuous Driving (S)Continuous Driving (S)

Diagnostic items

S: Safety 

F: Fuel-economy

Over Engine RPM

Keep low RPM
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guidance screen in the off ice 
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3. Invest igat ion method 

3-1.  Invest igat ion tasks 

Invest igat ions and experiments wi l l  be conducted regarding the fo l lowing 

matters:  the issues of  whether smart  tachographs wi l l  be accepted by 

t ransportat ion entrepreneurs in Southeast Asia under such ci rcumstances, and of  

whether smart  tachographs are effect ive in safety and in fuel  consumption 

saving; and the issue of how much CO2 reduct ion effect wi l l  be achieved.  

Figure 3-1 Scheme regarding smart  tachographs 

 

 

3-2.  Implementat ion setup 

Invest igat ions were carr ied out as fo l lows in Indonesia and Thai land: Pi lot  

experiments were conducted; furthermore,  workshops for deepening 

industr ial -government-academic research discussions were set  up;  cooperat ion 

was made with the Head Off ice of Denso Corporat ion ( in Japan) and th is 

corporat ion’s local  subsidiar ies (Denso Indonesia and Denso Thai land).  

 Indonesia Thailand 

Implementation 

enti ty 

Head Off ice of Denso 

Corporat ion, Denso Indonesia

Head Off ice of Denso 

Corporat ion, Denso Thai land 

Pi lot 

experiment 

part ic ipant 

Blue Bird, DAMRI, HARIJAYA V-SERVE, Padoongrich 

Workshop 

part ic ipant 

MOT (Land Transportat ion 

Bureau, Research & 

MOT, NECTEC, IT Thailand, 

Chulalongkorn University, 

BenefitsBenefits

EconomySafety

CO2 reduction

Decrease of

traffic accident

Environment

Fuel saving



14 
 

(Observer *) Development Bureau), 

Bandung Inst i tute of 

Technology, ITS Indonesia, 

DAMRI, HARIJAYA, ROSALIA 

INDAH (public bus 

corporation), 

JICA Indonesia*, Japanese 

Embassy* 

V-SERVE, Padoongrich, 

BMTA (public bus 

corporation), Intercity Bus 

(publ ic bus corporation), 

Japanese Embassy* 

Investigation 

supporter 

(Outsourcee) 

Pricewaterhousecoopers 

Sustainabi l i ty 

PwC Indonesia 

Pricewaterhousecoopers 

Sustainabi l i ty 

PwC Thailand 

 

3-3.  Descr ipt ion of invest igat ions 

The descr ipt ion of the main points of  the invest igat ion conducted, and the 

methods of  invest igat ions,  are as fol lows: 

●  Invest igat ion on recept ivi ty of  smart  tachographs 

●  Pi lot  exper iments involving trucks and buses 

●  Evaluat ion of  effects in reducing fuel  consumption and in decreasing CO2 

emissions 

●  Workshop type discussions 

●  Study of  MRV method and monitor ing setup 

●  Study of  large-scale deployment and commercial izat ion 

  

1) Invest igat ion on recept ivi ty of  smart  tachographs 

Matters such as document invest igat ion and hearings f rom local  governments 

wi l l  be carr ied out ,  wi th the resul t  that the current systems, pol ic ies,  and needs 

that are addressed by the Indonesian government and the Thai government wi l l  

be grasped 

Furthermore, invest igat ions based on interviews wi th physical  distr ibut ion 

companies and bus companies wi l l  be conducted wi th the aim of grasping 

recept ivi ty f rom the viewpoint on the part  of  smart  tachograph users.  Not only wi l l  

the interest  in,  and the needs for,  the introduct ion of  tachographs and GPS 

systems be grasped,  but also the fol lowing matters wi l l  be invest igated and 

considered: real i t ies of  the use of  smart  tachographs and GPS systems in 

physical  distr ibut ion companies,  bus companies,  etc.  that have al ready 

introduced these devices;  and room for a switch to the introduct ion of  smart  

tachographs. 
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2) Workshop type discussions 

The aim of  workshops is to exchange opinions with as many stakeholders as 

possible and to grasp on-s i te real i t ies.  

In each of  the relevant count ies,  a “Workshop” was organized in which 

inspect ion tours of  p i lot  projects,  studies of  MRV methodologies,  and studies of  

the feasibi l i ty of  the int roduct ion of our country’s  systems and technologies wi l l  

be made by the conference method together wi th stakeholders of  countr ies 

concerned, government agencies such as MOT, universi t ies and research 

inst i tutes that conduct researches on digi tal  tachometers and related setups,  

automobi le-related industr ia l  organizat ions,  entrepreneurs providing cooperat ion 

in pi lot  projects,  and other related inst i tut ions and organizat ions. 

 

Indonesia 

Firs t  session 
November 2013 

Firs t  session 
November 2013 

Second session 
February 17,  
2014 

Second session 
February 17,  2014 
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現地通信キャリア

グローバルデータ通信

サービス

無線機

（GSM／３G)

Internet

現地通信キャリア

車載システム

事務所システム

運行管理センター

・車両位置・動態
・運転診断結果
・衝撃検知時映像（3G使用時）

・リアルタイム車両位置表示
・運転診断結果表示
・違反状況履歴表示
・映像要求・映像表示
・メッセージ送受信機能

・車両位置・動態履歴
・運転診断履歴・結果
・ドライブレコーダ映像

Thai land 

Firs t  session 
October 25,  2013 

Firs t  session 
October 25,  2013 

Individual  report  form 
Early in February 2014 

Individual  report  form 
Early in February 2014 

 

3-4.  Descr ipt ion of pi lot  exper iment  

1) Structure of  experiment system 

An on-vehicle system was mounted on a vehicle of  a user cooperat ing in the 

experiment.  An off ice system was instal led in the administ rat ion off ice of the user 

cooperat ing in the exper iment.  Furthermore, an operat ions management center 

was establ ished in a data center in Japan. Informat ion f rom the on-vehic le 

system wi l l  be t ransmit ted to the operat ions management center.  The t ransmit ted 

data wi l l  be processed into web screens, and wi l l  be browsed on on-si te PCs via 

the Internet.  

Figure 3-3-1 Structure of Exper iment system 
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2) Descript ion of  experiment data 

A tachograph wi l l  be instal led in an exper iment vehic le,  and t ravel  data wi l l  

be obtained. In th is respect ,  this system is not  provided with a funct ion to di rect ly 

measure the amount of  fuel  suppl ied.  Therefore,  the dr iver wi l l  be asked to f i l l  in 

fuel ing sheets,  resul t ing in the acquisi t ion of fuel ing information (Figure 3-3-2).  

The t ravel  data to be obtained are shown in Table 3-3-3-1. The fuel ing 

information is shown in Table 3-3-3-2.  

Figure 3-3-2 Method of obtaining relevant data 

  

 

 

 

 

 

 

 

 

 

 

As shown in i tem ( i i i ) ,  the safety and fuel  consumpt ion saving advice funct ion 

in tachographs in Figure 3-3-1 is such that advice (voice warning and LED 

indicat ion) on safety and fuel  consumption, is given with regard to dr iver ’s dr iv ing 

operat ion, and the said operat ion is scored, with the resul t  that  improvement in 

dr iv ing is prompted. 

This exper iment system wi l l  be introduced into bus and t ruck entrepreneurs,  

dur ing a per iod of 1.5 months after the start  of  an exper iment,  data wi l l  be 

col lected without the advice funct ion act ivated (the said per iod being hereinafter 

referred to as “Period without Advice”).  Dur ing a period of 1.5 months thereafter,  

the advice funct ion wi l l  be act ivated (the said per iod being hereinafter referred to 

as “Period wi th Advice”).  Data during a Period without  Advice wi l l  be compared 

with data dur ing a Period with Advice.  
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Table 3-3-3-1 Travel  data    Table 3-3-3-2 Fuel ing information 

 

 

 

 

 

 

 

 

 

 

 

3) Subjects of  exper iment,  and per iod thereof  

A total  of  13 vehic les (13 dr ivers) belonging to a total  of  f ive bus/ t ruck 

entrepreneurs in Indonesia and Thai land are the subjects of  this experiment.  The 

experiment period is about 3 months (Table 3-3-4-1).  At  the present  point  in t ime, 

the elapsed t ime is 0.5 month with in a Per iod with Advice. Data recovered dur ing 

the 0.5 month within a Per iod with Advice wi l l  be compared with data within a 

per iod without  Advice.  

Table 3-3-4-1 List  of  bus/ t ruck entrepreneurs 

Country Company Type Number 
of  
vehicles 

Period without  
Advice 

Period with 
Advice 

Thai land V-SERVE Truck 4 1.5 months 1.5 months 
Indonesia HARIJAYA Truck 2 1.5 months 1.5 months 
Indonesia BLUEBIRD Bus 2 1.5 months 1.5 months 
Indonesia DAMRI(Jakarta

)  
Bus 4 1.5 months 1.5 months 

Indonesia ROSALIA Indah Bus 1 1.5 months 1.5 months 

*  Each vehic le is  dr iven by a predetermined dr iver.  

4) Method of  ver i fy ing safety effects 

I t  is di ff icul t  to conf i rm reduct ions in accidents by means of an exper iment 

conducted for about three hours.  Therefore,  safety effects wi l l  be ver i f ied by 

comparing the number of  t imes of  instances of  dangerous dr iv ing during a period 

without Advice with the number of  t imes of  instances of  dangerous dr iv ing dur ing 

a per iod wi th Advice,  on the basis of  Heinr ich’s law (Figure 3-3-4-1).  

Here,  as for instances of  dangerous dr iv ing, the numbers of  t imes of  

occurrence of rapid decelerat ion wi l l  be counted. Furthermore, images recorded 

on that occasion wi l l  be used to analyze individual causal factors,  resul t ing in the 

No. Data name 

1 Date 

2 Travel  d istance 

3 Amount of  fuel  

suppl ied 

No. Data name 

1 Time 

2 Posi t ion 

3 Vehic le speed 

4 Road grade 

5 Longi tudinal  

accelerat ion 

6 Lateral   

accelerat ion 

7 Engine speed 
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veri f icat ion of  the effect iveness of  advice in smart  tachographs. 

Figure 3-3-4-1  Heinr ich’s law 

 
 

5) Method of  ver i fy ing safety effects 

In order to accurately grasp the amount of  fuel  consumed, i t  is  necessary that  

a device for measur ing the amount of  fuel  consumed be instal led in each vehicle.  

This t ime, however,  for reasons of  the experiment system, the amount of  fuel  

consumed wi l l  be grasped by using fuel ing informat ion generated in such a way 

that dr ivers enter data obtained by the ful l  tank method. The fuel  consumption 

saving effects wi l l  be ver i f ied by comparing fuel  consumption in a Per iod without 

Advice with fuel  consumption in a Period with Advice.  

Here, there is a possibi l i ty that human errors ( in wr i t ing or fuel ing work) wi l l  

occur in fuel ing information based on the ful l  tank method. Therefore, fuel  

consumpt ion ( in km/L) was calculated from fuel ing informat ion. In the case of an 

amount that deviated by a value not less than a threshold value, conf i rmat ion was 

made with the pert inent dr iver,  and the said amount was corrected or el iminated.  

Furthermore, i t  is  necessary that t ravel  roads (wi th grades, and in urban areas 

or suburban areas) and t ravel  condi t ions ( including vehic le speed and engine 

speed) in t ravel  data be the same as far as possible.  Therefore,  routes and data 

distr ibut ions were conf i rmed from travel  data,  and those that  great ly d i ffered,  

were el iminated (Figure 3-3-5-1) (Figure 3-3-5-2).  
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Figure 3-3-5-1  Conf i rmat ion of  t ravel  routes 

 

 

Figure 3-3-5-2  Conf i rmat ion of  t ravel  condi t ions 

 

4. Invest igat ion results 

 

 

4-1.  Invest igat ion on recept ivi ty to smart  tachographs, and invest igat ion resul ts 

1) Invest igat ion of  real i t ies of  t raff ic safety pol icy regarding trucks and buses,  

and needs for tachographs 

The current  systems, pol ic ies,  and needs that are addressed by the pert inent 

governments were grasped, and conf i rmat ions were made as to whether the 

relevant  countr ies are recept ive of  the technology and effects,  which smart  

tachographs have, regarding operat ions management (pertaining to t ime,  

distance, and speed),  safe dr iv ing, and eco-fr iendly dr iv ing.  
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 Indonesia Thailand 
Traff ic safety 
pol icy  

●  Regulat ions regarding 

driving t ime and break t ime 

(2009) 

●  Approval of instal lat ion of 

digital tachometers and 

GPS (2012) 

●  Start of obl igat ion to equip 

dangerous goods 

transportat ion vehicles 

with GPS tracking systems 

(2013) 

Pol icy needs ●  By ut i l iz ing the results of 

this investigation, the 

government is veri fying the 

effects in reducing accidents 

and in decreasing CO2. 

●  Strong interest in the 

comparison of 

effect iveness between 

GPS tracking systems and 

smart tachographs 

 

①  Indonesia 

After  Nat ional  Road Safety Week was held a total  of  four t imes f rom 2007 to 

2010, the “DECADE OF ACTION for ROAD Safety 2011” and the “Nat ional  Plan” 

were announced by the Vice President in 2011. The nat ional  p lan consists of  the 

fol lowing f ive pi l lars:  

①  Safe Management 

②  Safer Road 

③  Safer Vehicle 

④  Safer Road Users 

⑤  Post Crash Response  

 

In this plan,  where data in 2010 are taken as basel ines,  the targets are such 

that the death index,  which is proport ional  to the number of  automobi les as of  

2010, is to be reduced f rom 3.93 to 0.79,  and that the number of  t raff ic accident 

deaths is to be decreased from 31,234 to 6,247.  Traff ic  safety pol icy i tems which 

belong to the f ive-pi l lar p lan and are related to this project are the rules 

regarding dr iv ing t ime and break t ime in Art ic le 22 of  the Road Traff ic Law in 

2009 and the instal lat ion of  digi tal  tachographs and GPS equipment as speci f ied 

by Government Ordinance No. 55 in 2012. 

Art ic le 90 of  the Road Traff ic  Law in 2009 speci f ies that the dr iv ing t ime per 

day of  a t ruck or bus dr iver shal l  be eight  hours at  the most,  or 10 hours at  the 

most up to twice per week, or 12 hours at  the most under speci f ic  condi t ions,  

provided that one hour out  of  the said 12 hours shal l  be break t ime. Furthermore,  

i t  is speci f ied that a 30-minute break shal l  be taken per each four-hour 

cont inuous dr iving.  
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In Art ic le 92, which pertains to automobi les, of  PP (PERATURAN 

PEMERINTAH) No. 55 in 2012 speci f ies that t rucks shal l  be capable of  being 

equipped with vehic le management equipment for  grasping posi t ions and 

movements dur ing vehic le t ravel ,  such as tachographs or GPSs, 

Meanwhi le,  as for CO2 reduct ion, President Yudhoyono gave speeches at  the 

G20 Summit  in September 2009 and at  COP 15 in 2009 to the effect  that by 2020, 

CO2 would be reduced to 26% compared to 2005, in which no measures were 

taken to decrease CO2, and that i t  would be possible to increase the extent of  

reduct ion to 41%, resul t ing in further reduct ion of CO2, provided that intent ional  

support  would be obtained. The f i rst  above-ment ioned percentage const i tutes the 

CO2 reduct ion target  of  the Indonesian government.  The breakdowns of  26% are 

decided by individual  sectors.  

 

●  Needs for smart  tachographs in Indonesia 

In the Worldwide Meet ing of  ITS held in October 2013,  the Director General  of  

the Resource and Development Agency of  the MOT, who doubles as the Di rector 

General  in Charge of  Environmental  Affai rs,  said,  “ I  would l ike to make a study of  

regulat ions for making i t  obl igatory to equip off ic ia l  vehic les with smart  

tachographs. Effect iveness ver i f icat ion is being performed ut i l iz ing FSs which 

pertain to this project  and in which digi ta l  tachographs based on Japanese 

standards are used. Such being the case, i t  can be said that there are suff ic ient 

needs for smart  tachographs. 

 

②  Thai land 

In Thai land, s ince January 2013, i t  has been made obl igatory,  by the Land 

Transportat ion Act B.  E.  2522, to equip dangerous goods transportat ion t rucks 

and t rai lers with GPS tracking systems. According to Art ic le 10 of  the Land 

Transportat ion Act B.  E.  2555, this obl igat ion wi l l  be enforced in stages, 

depending on l icense acquis i t ion t imings,  over a period of  two years ranging f rom 

January 2013 to January 2015. The Land Transport  Bureau of  the Thai  Ministry of  

Transport  explains that the instal lat ion of  GPS tracking systems is made 

obl igatory for the purpose of  taking t raff ic  safety measures in land t ransportat ion.  

Furthermore, any t ransportat ion entrepreneur who,  after the obl igat ion periods in 

Art ic les 71 and 148 of  the Land Transportat ion Act B.  E.  2552, uses a vehic le 

which is not  yet  equipped wi th a GPS tracking system, wi l l  be punished with a 

f ine of  50,000 baht or less.  

The instal lat ion obl igat ion starts in January 2013. In 2014 and onwards,  the 



23 
 

range of  subjects of  appl icat ion of  the obl igat ion wi l l  be extended. In a hearing 

conducted from a major GPS tracking system provider in Thai land in December 

2013, a comment was obtained that GPS tracking systems were al ready 

introduced into about 50% of the vehic les that  are subjects of  appl icat ion of  the 

obl igat ion,  on the condit ion that th is statement is based on the l imited 

information that the said provider has.  

 

Obl igat ion start  

t ime 

Subject  of  appl icat ion 

January 2013 Vehic le with a newly obtained l icense 

January 2014 Vehic le with a l icense obtained in or before January 2013 

January 2015 Vehic le that has a l icense obtained in or  before January 

2013, and that is  equipped with a GPS tracking system, 

which does not  yet  comply wi th the condi t ions in the 

promulgated act .  

 

As for technical  requirements for GPS tracking systems, the fol lowing f ive 

points are speci f ied in Art ic le 4 of  the Land Transportat ion Act  B.  E.  2555: 

1.  Speed shal l  be recorded at  intervals of  one minute.  

2.  Recorded speed shal l  be t ransmit ted to the network at  least  once every f ive 

minutes.  

3.  The record shal l  be stored by the GPS tracking system provider for  s ix months 

4.  Warnings (t ransmission of  alarms) shal l  be issued for operat ions wi th the GPS 

tracking system not in operat ion.  

5 Warnings (t ransmission of  alarms) shal l  be issued for unconf i rmed operat ions 

and for operat ions in which l icenses are used in error.  

 

Cert i f icat ion is performed by the automot ive technology sector in the Land 

Transport  Bureau. About  25 models have been cert i f ied.  Cert i f ied models are 

disclosed on the websi te of  the Land Transport  Bureau 

(ht tp: / /apps.dl t .go.th/esb/approve.html ) .  I f  cert i f icat ion is once received,  i t  is  not 

necessary to renew i t .  
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Figure: Cert i f ied equipment 

 

 

●  Needs for smart  tachographs in Thai land 

In Thai land, introduct ion of  GPS systems into dangerous goods t ransportat ion 

vehic les has just  started.  Also,  a project  is  underway in which GPS systems are 

introduced into the buses of  Transport  Corporat ion. The Administrat ive Vice 

Deputy Minister of  Transport  shows a high interest  in the effects to be caused by 

the int roduct ion of  smart tachographs. Stabi l izat ion of  the pol i t ical  s i tuat ion in 

Thai land is wai ted for.  The exper iment  resul ts are intended to be reported 

di rect ly to the said vice deputy minister after the said pol i t ical  s i tuat ion 

stabi l izes.  

2)  Interview type invest igat ion of  real i t ies of  operat ions management,  and needs 

for smart  tachographs 

Interview invest igat ions were conducted at  Japanese and local  physical  

distort ion companies and GPS system companies in Jakarta and Bangkok. 

 Indonesia Thailand 

Operations 

management 

setup* 

●  Operations managers have 

already been stat ioned. 

●  Operations managers have 

already been stat ioned. 

Reali t ies of 

operations 

management 

work 

●  Dai ly driving guidance is 

provided in such a way as 

to fumble for an 

appropriate way. An 

effect ive method is being 

●  Dai ly driving guidance is 

provided in such a way as 

to fumble for an 

appropriate way. An 

effect ive method is being 
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groped for.  groped for.  

●  Advanced enterprises 

recognize the importance 

of guidance, 

Needs ●  Specif ic tact ics for having 

drivers perform safe 

driving are desired to be 

known. 

●  Japanese good practice for 

improving driving safety 

and road manners is 

desired to be learned. 

*: In Japan, there are legal obl igat ions to stat ion operations managers. 

However, in the above-mentioned two countries, there is neither such 

legal obl igation nor relevant administrat ive guidance. 

 

 In Indonesia and Thai land, an operat ions manager who performs operat ions 

management work or part  of  this work was stat ioned in any of  the companies 

where interviews were conducted. Preparat ion of dr iv ing duty al locat ion tables,  

which is one of  the main work i tems of  operat ions management (preparat ion of  

dr iv ing duty al locat ion tables, implementat ion of face-to-face rol l -cal l ing,  

provis ion of  guidance),  was carr ied out  in any of  the enterpr ises.  However,  as for  

the management of  work ing hours and dr iving hours pertaining to dr iv ing duty 

al locat ion tables and work duty plans,  the fol lowing was the case with some of 

the enterpr ises where GPS tracking systems have al ready been introduced: 

Al though records based on GPS were used, the greater part  was managed on the 

basis of  hours-declar ing dai ly reports.  As regards rol l -cal l ing,  in some 

enterpr ises,  i t  was observed that before dr ivers got  on duty,  operat ions managers 

made physical  checks and alcohol  checks,  and made judgments on the feasibi l i ty 

or infeasibi l i ty of  operat ions. However,  in greater part  of  the enterpr ises, 

operat ions managers (or persons equivalent to them) and dr ivers br ief ly 

conf i rmed the contents of  work for the pert inent day,  with greet ings exchanged as 

an addi t ional  purpose. As for guidance, most of  the enterpr ises per iodical ly 

conducted t raining for employees,  thereby cal l ing at tent ion to safe dr iv ing. As 

regards the contents of  t raining, the fol lowing instances were ment ioned, among 

others:  Safe dr iv ing programs are independent ly prepared based on the contents 

of  dai ly dr iv ing instruct ion;  or  t raining by outside organizat ions are received; and 

opportuni t ies for shar ing informat ion among dr ivers are provided. 

 

 The fol lowing opinions were offered by Indonesian and Thai  companies where 

interviews were conducted. “We would l ike to correct ly grasp the real i t ies of  

dr ivers ’ dr iv ing, thereby having them perform safe dr iv ing. We would l ike to know 

speci f ic means of achieving that. ”  “We have the recognit ion that dai ly instruct ion 

on a dai ly basis is  important in order to have safe dr iv ing performed.”  “Having 

safe dr iv ing performed on a thoroughgoing basis is  l ine wi th the vis ion of  our 
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company. We would l ike to learn the best pract ice in Japan.”  Furthermore,  

remarks were ut tered to the effect  that  improvement in dr ivers’ manners is 

required in terms of  sales act iv i t ies.  Such remarks were made part icular ly by 

persons center ing on cargo owners of  local  major enterpr ises and global  

enterpr ises.  

 

●  Needs for smart  tachographs in both countr ies 

From the resul ts of  interviews, i t  was possible to understand the fol lowing: The 

fact  that rol l -cal l ing and instruct ion that are included in operat ions management 

work in Japan is important for safe dr iv ing,  is  comprehended; interv iewed ent i t ies 

are interested in speci f ic  measures.  Under the present c i rcumstances, 

rol l -cal l ing and instruct ion are performed in such a way to grope for appropr iate 

pract ice. Therefore, i t  is considered that there are needs for a method in which 

systematic work for achieving effects is understood, introduced, and 

cont inuously carr ied out,  and for a method whereby motivat ions for safe dr iv ing 

and echo-fr iendly dr iv ing are provided to both dr ivers and operat ions managers,  

and are maintained. Meanwhi le,  in actual ly introducing smart  tachographs, 

voices were raised to the effect  that there are concerns about the bearing of  

costs of  introducing equipment.  

 

4-2.  Pi lot  experiment for t rucks/buses and research resul ts 

1)  Veri f icat ion resul ts of  safety/ fuel  eff ic iency by using smart  tachograph 

Regarding the scores of the respect ive exper iments as descr ibed before in 3-4,  

resul ts of  13 vehic les in a per iod without advice (advice funct ion is not  act ivated) 

and in a period wi th advice (advice funct ion is act ivated) are provided below. 

From the f igure below, improvement of  respect ive dr ivers’ mind on safe/ fuel  

saving dr ive can be recognized.
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Thai V-SERVE  4 Vehicles (TRUCK) 

 

 

 

 

 

 

 

 

 

 

Dangerous dr ive (Count) :0.39 →  0.28

Fuel economy (km/L) :  4.9 →  4.8 

 

 

 

 

 

 

 

 

 

 

Dangerous dr ive (Count) :1.18 →  0.99 

Fuel economy (km/L) :  2.9 →  3.0 

 

 

 

 

 

 

 

 

 

 

Dangerous dr ive (Count) :0.49 →  0.36

Fuel economy (km/L) :  2.8 →  3.0 

 

 

 

 

 

 

 

 

 

 

Dangerous dr ive (Count) :0.24 →  0.29 

Fuel economy (km/L) :  6.0 →  6.4 
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Indonesia HARIJAYA  2 Vehic les (TRUCK) 

 

 

 

 

 

 

 

 

 

Dangerous dr ive (Count) :0.33 →  0.34

Fuel economy (km/L) :  3.9 →  4.0 

 

 

 

 

 

 

 

 

 

Dangerous dr ive (Count) :0.16 →  0.11 

Fuel economy(km/L) :  4.6 →  4.9 

Indonesia BLUEBIRD  2 Vehic les(BUS) 

 

 

 

 

 

 

 

 

 

Dangerous dr ive (Count) :0.29 →  0.15

Fuel economy(km/L) :  5.3 →  5.7 

 

 

 

 

 

 

 

 

 

Dangerous dr ive (Count) :0.04 →  0.00 

Fuel economy(km/L) :  5.4 →  5.7 
 

Indonesia ROSALIA Indah (BUS) 

 

 

 

 

 

 

 

 

 

Dangerous dr ive (Count) :0.18 →  0.23
Fuel economy(km/L) :  2.4 →  2.6  

 

B9739UXR

0

20

40

60

80

100
Starting acceleration

EG RPM
 (at Low speed)

Cruising
Speed

EG RPM 
(at High speed)

Speed fluctuationTurning speed

Braking
distance

Idling time

Continuous
Driving 

without advice

with advice B9606UCF

0

20

40

60

80

100
Starting acceleration

EG RPM
 (at Low speed)

Cruising
Speed

EG RPM 
(at High speed)

Speed fluctuationTurning speed

Braking
distance

Idling time

Continuous
Driving 

without advice

with advice

CAB878

0

20

40

60

80

100
Starting acceleration

EG RPM
 (at Low speed)

Cruising
Speed

EG RPM 
(at High speed)

Speed fluctuation

Turning speed

Braking
distance

Continuous
Driving 

without advice

with advice CAB877

0

20

40

60

80

100
Starting acceleration

EG RPM
 (at Low speed)

Cruising
Speed

EG RPM 
(at High speed)

Speed fluctuation

Turning speed

Braking
distance

Idling time

without advice

IB005

0

20

40

60

80

100
Starting acceleration

EG RPM
 (at Low speed)

Cruising
Speed

EG RPM 
(at High speed)

Speed fluctuation

Turning speed

Braking
distance

Continuous
Driving 

without advice

with advice



29 
 

 

Indonesia DAMRI(Jakarta)  4 Vehic les(BUS) 

 

 

 

 

 

 

 

 

 

Dangerous dr ive (Count) :0.14 →  0.10

Fuel economy(km/L) :  2.9 →  3.2 

 

 

 

 

 

 

 

 

 

Dangerous deive (Count) :0.09→  0.03 

Fuel economy(km/L) :  2.6 →  2.7 

 

 

 

 

 

 

 

 

 

Dangerous dr ive (Count) :0.16 →  0.10

Fuel economy(km/L) :  2.9 →  2.9 

 

 

 

 

 

 

 

 

 

Dangerous dr ive (Count) :0.10 →  0.06 

Fuel economy(km/L) :  2.7 →  2.7 

 

 

2)  Detai led research on safety effects 

(1)  Count of  dangerous dr ive 

As a resul t  of  research on dangerous dr ive,  we found about  20% reduct ion of  

the count of  dangerous dr ive (per 100 km drive),  of  overal l  average of  13 vehic les,  

in a per iod with advice as compared to a per iod wi thout advice. (Fig.  4-2-1-1-1)  

Data for respect ive counts of al l  the vehicles (per 100 km drive) are shown in 

Fig.4-2-1-1-2 and Table 4-2-1-1).  
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Fig.  4-2-1-1-1 Count of  Dangerous Dr ive (per 100 km),  Overal l  Average of  Al l  

Vehic les 

 

 

Fig.  4-2-1-1-2 Count of  Dangerous Dr ive (per 100 km),  of  Each Vehic le 

 

Table 4-2-1-1 List  of  Dangerous Drive Data 
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(2) Near-miss scenes 

Selected f rom var ious images taken at  dangerous dr ive scenes, we analyzed in 

detai ls some images which actual ly led to a near-miss (Fig.  4-2-1-2).   

As a resul t  of  the analys is,  we found out many of  them were caused due to an 

insuff ic ient  distance to the f ront  car on a straight road, and that more than a hal f  

of  the near-misses (17 out of  32 cases) could have been prevented by fol lowing a 

sudden brake warning advice whi le dr iv ing.  
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(3)  Relat ionships between safety score and the count of  dangerous dr ive on 

smart  tachograph 

Graph of  safety score and the count of  dangerous dr ive,  a funct ion of  smart  

tachograph, is  shown in Fig.  4-2-1-3 below. From the f igure,  we can see the 

count of  dangerous dr ive reduced as the score improved, and that dangerous 

dr ive can be reduced by dr iv ing in a way to increase the smart  tachograph 

score.  

Table 4-2-1-3 Safety Score vs.  Count of  Dangerous Drive 

 

※ The arrows at each plot indicates the detai ls in a period with advice 

 

3)  Detai led research of  fuel  saving effect  

(1)  Fuel economy (km/L) 

As a resul t  of  invest igat ion on fuel  saving dr ive data,  we found out the average 

fuel  economy (km/L) of  the 13 vehic les in a period wi th advice (advice funct ion 
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is  act ivated) improved 4.4% from a per iod without advice (advice funct ion is not  

act ivated) (Fig.  4-2-2-1-1).  Fuel  economy for respect ive vehicles are shown in 

Fig. 4-2-2-1-2 and Table 4-2-2-1.  

Fig.  4-2-2-1-1 Fuel  Economy (km/L),  Average 

 

Fig.  4-2-2-1-2 Fuel  Economy of  Each Vehic le (km/L) 

 

Table 4-2-2-1 Fuel  Economy of  Each Vehic le (km/L) 
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(2)  Relat ionships between fuel  saving score vs.  fuel  economy (km/L) on smart  

tachograph 

Graph of  fuel  saving score and fuel  economy (km/L),  a funct ion of  smart  

tachograph, is  shown in Fig.  4-2-2-2.  Fuel saving speed data and fuel  saving 

engine rotat ion data,  which especial ly  inf luence fuel  economy, are used here.  

From the f igure,  we can see that fuel  economy improved when the respect ive 

scores increased, and found out that fuel  economy can be improved by dr iv ing in 

a way to increase fuel  saving score on the smart  tachograph. 

 

Fig.  4-2-2-2 1  Fuel Saving Score (Cruis ing Speed) vs.  Fuel  Economy (km/L) 

 

 

 

 

 

 

 

 

 

 



35 
 

Fig. 4-2-2-2 2 Fuel Saving Score (Engine Rotat ion) vs. Fuel  Economy (km/L) 

 

4)  Summary of  improvement resul ts 

This analysis was based on the data obtained in the f i rst  two months of  the 

total  three months exper iment  period (refer  to the aforement ioned 3.3),  and 

indicates the improvement effect of  a 0.5 months period with advice. From the 

analyses as aforement ioned in the previous sect ions,  i t  was indicated that  

dangerous dr ive as wel l  as fuel  economy can be both improved by fo l lowing the 

advices/scores of  the smart  tachograph. 

From the f igures, we can see that  safety as wel l  as fuel  saving were both 

improved in most of  the vehic les,  but  that no improvement effects were also seen 

in some of  the vehicles. For the vehicles which were not improved,  improvement 

wi l l  be expected by teaching dr ives in considerat ion of  the advice of  smart  

tachograph.  For the vehic les which were improved, further improvement wi l l  be 

expected by teaching improvement points in considerat ion of  the advice and the 

scores of  the smart  tachograph. 
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4-3. GHG （ CO2 generated f rom energy ） emission reduct ion effect  (Upon 

feasibi l i ty study/ large scale campaign) 

1) CO2 emission reduct ion effect  upon feasibi l i ty study (pi lot  experiment)  

To veri fy the fuel  saving effect  as explained in the previous 4-2-2),  the fuel  

consumpt ion reduct ion of the vehicles in the pi lot  experiment is shown below, 

with data by the country.  

 

 Indonesia Thai land 

No. of  experiment 

vehicles 

9 vehicles 4 vehicles 

Fuel economy 

before experiment 

（km/L）  

2.38～5.36 2.84～6.03 

Fuel economy after 

experiment (km/L) 

2.57～5.69 2.98～6.42 

Average fuel  saving 

rate (%) 

5.01 3.05 

Days of  exper iment  20～81 77～90 

Because i t  took t ime to adjust with exper iment part ic ipat ing companies and to 

prepare for the pi lot  experiment,  we est imate annual  fuel  saving effect  and CO2 

reduct ion by using the data of  about two months out  of  the total  three month 

experiment period.  

In the research of this t ime, al though the fuel  saving rate was only less than 

10% because the exper iment period was short ,  we can expect fuel  saving effect  

can be increased by cont inuously teaching and providing advices on safe and 

fuel  saving dr ive (eco-dr ive).  

Annual  dr iv ing distance, annual  fuel  consumption and annual  CO2 emission,  

where annual number of work ing days is 200,  are calculated as fol lows.  

Annual  dr iv ing distance (km/year)  = ((dr iv ing distance of  the exper iment period 

(km))/( (exper iment days (days)) x 200 (annual  work ing days))  

Annual  fuel  consumption (L/year)  = ((annual  dr iv ing distance (km)) /  ( ( fuel  

economy(L))  

Annual  CO2 emission (t /year)  = ((annual  fuel  consumption (L/year))  x ( (CO2 

emission factor (kg/L))  /  1000 (kg) 

 

FB L（L/year） :  Fuel consumption before smart tachograph is int roduced (annual  

basis)  

FP J（L/year） :  Fuel  consumption after  smart  tachograph is introduced (annual  
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basis)  

FP J / D（L/year） :  Fuel  consumpt ion after  smart tachograph is int roduced using 

fuel  economy rate α (annual  basis)  

EB L（ tCO2/year） :  CO2 emission before smart  tachograph is introduced 

EP J（ tCO2/year） :  CO2 emission after smart  tachograph is int roduced 

 

Calculat ion of fuel  consumption 

FB L ＝( (dr iv ing distance of  exper iment period before introduct ion (km)) /  

((experiment period (days)) x 200 days (annual  working days) /  ( fuel  economy 

(km/L))  

FP J ＝ ( (dr iv ing distance of  exper iment per iod after introduct ion (km)) /  

((experiment period (days)) x 200 days (annual  working days) /  ( fuel  economy 

(km/L))   

FP J / D ＝FB L×（1－α／100）  

 

Calculat ion of CO2 emission 

EB L ＝  CO2 emission before introduct ion = FB L×CO2 emission factor (kg/L）

/  1000kg 

EP J ＝  CO2 consumpt ion after int roduct ion =FP J×CO2 emission factor 

(kg/L) /  1000kg 

＝FB L×（1－α／100）×CO2 emission factor （kg/L）  /  1000kg 

 

Calculat ion of CO2 emission reduct ion 

 

ER    ＝EB L―EP J  

 

In the feasibi l i ty study,  CO2 emission reduct ion in the pi lot  exper iment and i ts  

annual ized reduct ion (est imate) are as fo l lows. 

 Indonesia Thai land 

No. of  Experimented vehic les 9 4 

Total  annual  CO2 reduct ion 

(t /year,  CO2) 

21.4 3.0 

*Excluding abnormal values where fuel  consumption increased. 

 

2)  CO2 reduct ion effect in a large scale campaign 

CO2 reduct ion effect is est imated for a case as assumed below where a large 

scale three year campaign is int roduced respect ively in Indonesia and Thai land.   

Est imate is based on the fuel  reduct ion rate of  minimum 5% and maximum 15%. 
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 Vehic les int roduced (No.  of  vehicles) CO2 reduct ion 

over 3 years

（1000t）  

1s t  year 2n d year 3r d  year Total  of  3 

years 

Indonesia 10,000 20,000 30,000 60,000 161.3 to 483.8 

Thai land 5,000 10,000 30,000 45,000 209.6 to 628.9 

 

4-4.  Co-benef i t  effect  other than GHG 

Owing to the resul t  of  the pi lot  experiment ( feasibi l i ty study),  the improvement 

of  safe dr ive and safety mind of  dr ivers ,  and the improvement of  work ing 

environment for dr ivers provided by t ruck/bus companies were real ized as a 

co-benef i t  effect  other than a GHG reduct ion effect  (Refer to 4-2).  

Furthermore, once a large scale campaign is introduced, we can expect  

operat ion control  systems wi l l  be widely constructed, and that systems to 

improve safe dr iv ing, safety mind of  dr ivers and management of  working 

environment wi l l  be widely accepted and establ ished among the ent i re industry.  

Also we can expect  that once safe/eco-dr iv ing is enforced for a large scale of  a 

tens of  thousands of  vehic les,  social /economic benef i ts  such as mit igat ion of  the 

present ser ious traff ic congest ion, reduct ion of t raff ic accidents,  economic losses 

due to t raff ic  congest ions,  etc.  wi l l  be wi l l  be at tained. 

 Indonesia Thailand 
Co-benefi t  

effect 
Upon 

feasibi l i ty 
study 
(this 
t ime) 

  Safe driving and 
improvement of safety 
mind of drivers 

  Improvement of working 
environment 

  Safe driving and 
safety mind of drivers 

  Improvement of 
working environment 

  Construct ion of 
operation control 
system (1 company) 

Upon a 
large 
scale 

campaign 

  Same as above 
  Construct ion of operation control system 
  Reduction of economic losses due to traff ic 

congestion 
  Reduction of traff ic accidents caused by commercial  

vehicles 

 

4-5.  Total  project  cost  and cost  benef i t  

In this research,  our technical  staff ,  using the equipment of  the exist ing 

system center in Japan, v is i ted the subject  countr ies,  instal led,  provided 

advices/ instruct ions for the introduct ion/operat ion,  and conducted data 

col lect ion/analysis,  etc.   When the project is expanded to a large scale,  we 

can expect cost  can be reduced by using the system equipment and special is t  

technical  s taffs avai lable local ly. .  
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５．Study for commercial ization 

As a resul t  of  business feasibi l i ty study, we would l ike to start  a large scale 

commercial izat ion in the respect ive countr ies one after another f rom the next  

f iscal  year on.  The fol lowing are the future business images to promote and 

establ ish our smart  tachograph system, on-board equipment technology and 

our know-how of software support  we have bui l t  up in Japan and tasks to be 

carr ied out.  

 

5-1.  erc ia l izat ion/JCM scenar io 

1)  Image of commercial izat ion in Indonesia (goal)  

Smart  tachograph operat ion control  system in accordance wi th the Japanese 

standard is legis lated and mandatory,  and the digi tal  tachograph is widely used 

as JCM credi t  equipment.  I ts use is  expanding in a favorable environment for  

introduct ion aided by schemes such as leasing under government subsidies 

2)  Image of  commercial izat ion in Thai land (goal)  

Safe dr iv ing mode, CO2 reduct ion funct ion and operat ion control  system of  

smart  tachograph are added to the present GPS legis lat ion standard, and 

schemes such as leasing including government subsidy which enable easy 

int roduct ion are establ ished, and promot ion progresses.  

 

3)  Commercial izat ion scenario us ing JCM in Indonesia2 

Government of  Japan and government of  Indonesia agreed in 2013 to 

implement and promote JCM, and Ministry of  the Environment of  Japan and 

Minist ry of  Economy, Trade and Industry of  Japan are accelerat ing the star t  of  the 

JCM project .  

We consider that ut i l iz ing JCM equipment aid program is useful  to encourage 

local  pioneer companies and publ ic buses to introduce as soon as possible and 

as many equipment as possible,  to accompl ish a concrete effect as f lag ship 

companies,  and also useful  to enhance the support  of  MOT and recogni t ion by 

logist ic/ t ransportat ion companies in that country.  

 

5-2.  MRV methodology,  monitor ing method 

In considerat ion of  future use of  JCM equipment a id program, we studied and 

prepared MRV methodology,  and the f ramework and concept of  monitor ing 
                                                  
2 JCM (Jo int  Cred i t ing Mechan ism)  is  a  program where Japanese techno logy fo r  g loba l  

warming mi t igat ion  measures  is  expor ted  and t rans fer red to  emerg ing/deve lop ing count r ies  

so  that  they  can conduct  the i r  pro jec t  to  in t roduce equ ipment /mach ines  and to  reduce GHG 

(greenhouse gas) ,CO2,  e tc .  in  the i r  count r ies .  
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system. 

1) Out l ine of  MRV methodology 

  Smart  tachograph is  instal led on large commercial  vehic les ( t rucks/buses),  

and assisted wi th the safety/eco-dr ive advice funct ions of  the on-board 

device and eco-dr ive guidance and advices f rom operat ion control  managers,  

dr ivers can conduct dr ive improvement act iv i t ies,  and thereby fuel  economy 

of vehicles can be improved.  

  Calculate and evaluate the reduct ion effect  of  CO2 generated f rom vehic le 

fuel ,  at tained by fuel  saving of  vehic les.  

 For other CO2 reduct ion methods, there are 1) fuel  conversion method (bio fuel ,  

natural  gas,  e lectr ic i ty,  etc.)  and 2) t ransport  eff ic iency improvement method 

(operat ion control  of  vehic les,  control  of  loading weight,  control  of  dr iv ing route, 

etc.) ,  but  we do not take such opt ional  methods into our study.  We simply l imi t  to 

the evaluat ion of  effects by the introduct ion of  smart  tachograph for the 

methodoloty.  

 

2)  El igibi l i ty cr i ter ia for  MRV methodology (draft )  

Improvement of  fuel  economy can be at ta ined by the support  of  on-board smart  

tachograph (hardware funct ion) for dr ive improvement act iv i t ies as wel l  as by 

the concrete guidance/advice for safe/eco-dr iv ing by the operat ion control  

managers (software funct ion).  I t  is  especial ly  important to emphasize the 

superior i ty of  Japanese technology/service so that the system shal l  be securely 

int roduced. The fol lowing are the el igib i l i ty cr i ter ia (draft ) .  

  Introduce smart  tachograph for large commercial  vehic les ( t rucks/buses) 

  Drivers pract ice dr iv ing improvement act iv i t ies in accordance with the 

informat ion provided by the safe/eco-dr ive advice funct ion of  the on-board 

tachograph. 

  Companies engaged in the project  ( t ruck/buss companies) appoint  operat ion 

control  managers and implement per iodic dr iv ing improvement act iv i t ies by 

dr ivers who are supported by the guidance/advice for  eco-dr ive f rom the 

operat ion control  manager.  

  After  the smart  tachograph is introduced,  do not  change vehic les,  engines,  

fuels,  operat ion of  vehic les,  etc.  In case of  changing vehic les/engines or 

fuels,  or conduct ing transport  eff ic iency measures,  separate medhodology 

wi l l  be provided. 
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3) Calculat ion method of CO2 emission reduct ion 

In the aforement ioned sect ion 4-3,  calculat ion scenar io 1 is provided to 

calculate CO2 emission reduct ion.  

( i )  Calculat ion scenario 1:  Method to take the actual  measurement of  experiment 

vehicles 

Take the measurement of reference fuel  and dr iving distance before start ing 

the project  (before the int roduct ion),  and take the measurement of the project  

fuel  and the dr iv ing distance after the project  (after  the introduct ion).   In th is 

scenario,  i t  is  assumed that  the fuel  economy rate is f ixed before the project  

start  and that i ts reduct ion var ies as the fuel  saving act iv i ty progresses after  

the project  start .  

 

( i i )  Calculat ion scenario 2:  Improvement rate method (using defaul t  values) 

In one year after the project  is  started, set  the fuel  economy improvement rate as 

the defaul t  value, and f ix i t  unt i l  the end of  the project  period.  

 

4) Moni tor ing system 

For the informat ion/data needed for  moni tor ing and the monitor ing f requency,  

the fol lowing procedures (draft )  are considered.  

Information/data Method Frequency 

Driving dis tance 

（km）  

Driving record calculated f rom 
the monthly operat ion report  
and the log data of the meter 
provided by operat ion control  
managers or dr ivers.  

Every month 

Fuel consumption before 

project  start  

(L)  

Fuel purchase sl ip ( fuel  receipt)  
provided by operat ion control  
managers or dr ivers.  
 

Preferably for s ix 
month or one 
year before the 
int roduct ion of  
fuel  saving 
measures,  every 
month 

Fuel consumption after  

project  start  

（L）  

Every month 

Fuel economy rate 

before project  star t  

(㎞ /L)  

To be calculated f rom the above Preferably for s ix 
month or one 
year before the 
int roduct ion of  
fuel  saving 
measures,  every 
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month 

Fuel economy rate after  

project  start  

(㎞ /L)  

Every month 

 

5-3.  Financial  p lan 

The Government of  Japan once promoted digi tal  tachograph by providing 

subsidies.  Nei ther Indonesia nor Thai land has a subsidy system for the 

introduct ion of  on-board equipment for t ransport  safety or operat ion control ,  and 

therefore,  we cannot present ly expect subsidies to be provided by such 

countr ies.  On this present  basis,  f inancial  p lan is studied as fol lows.  

 

1)  Using JCM equipment subsidy program (Indonesia)  

Al though the local  companies and publ ic buses in Indonesia are interested in 

introducing a smart  tachograph, the equipment must be imported f rom Japan 

and system design cost  is  also needed, making the ini t ia l  investment cost  high. 

Therefore,  we can expect  that incent ives for the users ( local  introducing 

companies) can be enhanced by using JCM subsidy program (50% assistance).  

In order to apply for the JCM equipment subsidy program, i t  must be ver i f ied in 

the operat ion test  of  f iscal  year 2014 for JCM, and prepare MRV methodology and 

PDD (project  design document),  etc.  in advance, and we can expect to use the 

JCM equipment subsidy scheme in the f iscal  year 2015 at  the fastest .  

 

2)  Using eco-f inance provided joint ly by internat ional  f inancial  

inst i tut ion/Japanese leasing companies ( Indonesia/Thai land) 

IFC (Internat ional  Finance Corporat ion,  a subsidiary of World Bank) and 

Japanese leasing company ( ‘Mitsubishi  UFJ Lease and Finance Company 

Limited) set  up eco-f inance programs for the introduct ion of  machines/equipment 

which contr ibute to energy eff ic iency and recyclable energy in Thai land and 

started to provide to local  companies.  According to the hearing of  the Japanese 

leasing company, they commented that al though smart  tachograph may also be 

el ig ib le for  the program, some means should be devised by the f inancial  scheme 

side regarding the asset management of  the on-board equipment combined wi th 

the vehicle and the procedure for the col lect ion of fund.  

Fund of  JCM equipment subsidy program is  l imited, so we consider that project  

support  such as f inancial  scheme l ike leasing should be necessary for  a large 

scale campaign. 
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We consider i t  important for Ministry of  the Environment and manufacturers of  

on-board equipment to jo int ly work together on internat ional  f inancial  inst i tut ions 

such as JBIC (Japan Bank for Internat ional  Cooperat ion),  ADB (Asian 

Development Bank) and the above ment ioned IFC (Internat ional  Finance 

Corporat ion),  etc.  and Japanese leasing companies to establ ish eco-f inance 

program and al low us of  i ts  use, for the promotion of  smart  tachograph to be used 

for fuel  eff ic iency/safe dr ive.  

 

5-4.  Idea to promote the int roduct ion of Japanese technology 

1) To insert  into the legis lat ions/regulat ions in Indonesia/Thai land 

For systematic implementat ion of  smart  tachograph now under way al l  over the 

wor ld 

As a way to approach Ministry of  Trade (of  Indonesia),  we consider i t  effect ive 

to fo l low the legis lat ion by Ministry of  Land, Infrastructure,  Transport  and 

Tour ism of  Japan to proceed system design.  

Concretely speaking,  an idea of  the fol lowing act ion plan is considered.  

  Explain the results and the measures of  digi tal  tachograph promot ion in 

Japan for  bet ter understanding.  

  Lobby lo local  industr ies to proceed system design in Indonesia (Cooperate 

with local  industr ies such as associat ions of  t rucks,  buses, etc.)  

  Propose a legis lat ion of  on-board standard ( funct ion sui table for 

Indonesian needs) and regulat ions 

  Support  program and economic support  scheme for the promotion (subsidy,  

low-interest loan, lease, etc.)  

  Training of  dr ivers,  and establ ishment of  after-networking systems such as 

manpower and organizat ion for instal lat ion/maintenance of  on-board 

equipment,  as a social  inf rastructure.  

 

2)  Support  of  software to help operat ion control  managers/dr ivers for the 

promot ion of  safe dr iv ing (co-benef i t )  and promot ion method of  the set  

We consider i t  ef fect ive to use co-benef i ts other than GHG(CO2) reduct ion, 

such as helping operat ion control  managers and support ing safe dr iv ing, as 

benef i ts when commercial iz ing.  

 Concretely speaking, by instal l ing on-board equipment/system, advice is given 

to dr ivers to enable fuel  saving dr ive and safe dr ive,  and the operat ion control  

managers can t ra in dr ivers based on the dr iv ing report  to at ta in fur ther ef fects of  

improvement.  For this purpose,  systems to support  the operat ion control  
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managers must be needed, and a program such as safe dr ive educat ion,  etc.  

must be planned, provided and systemized for and at  a dr iv ing school  or a 

seminar.   

 Dai ly dr iv ing report  to describe dr iver ’s dr iv ing detai ls  is  an important  i tem for  

operat ion control  system. Present ly,  however,  the system is used mainly to 

advice dr ivers,  but  is  not  used and understood for pract ic ing PDCA cycle.  (This 

was c lar i f ied in the pi lot  experiment and hearing of  this research.) The report  

form of Japanese version used in this research is used by experienced dr ivers of  

many years and prepared to describe in detai ls  and of  the levels for them, and 

the report  format of  Japanese version seems compl icated and di f f icul t  for use in 

Indonesia and Thai land, where know-how and customs to understand operat ion 

control  system and data are not  establ ished yet .   We, therefore,  are studying a 

way to s impl i fy to a format and a level  understandable by local  users and a way to 

educate and t ra in by point  system and by set t ing a pass/ fai l  l ine for operat ion.  

 

5-5.  Tasks/requests for commercial izat ion 

Task 1:  I t  is  needed in Indonesia to establ ish standard for on-board smart  

tachograph, standard for operat ion control ,  and further,  legis lat ion including 

mandatory regulat ion.  

 

Task 2:  Mandatory instal lat ion of  GPS was al ready legis lated for a certain model  

of  vehic les in Thai land,  and i t  is  necessary to work to have smart  tachograph 

approved addi t ional ly as an on-board equipment in the present system and to 

systemize the mandatory (or recommendat ion) operat ion control  system. 

 

Task 3:  I f  the in i t ia l  investment is too large for the local  companies in the two 

subject countr ies, i t  wi l l  be a barr ier for the int roduct ion and promotion. 

Financial  schemes (such as leasing method) which enable local  companies to 

introduce more easi ly wi l l  be needed. 

 

 

Finishing the feasibi l i ty study of  this project,  we consider that we would l ike to 

work more concretely on upstream approaches of  government to government to 

further proceed and real ize.  Concretely speaking, cooperat ion and sharing 

information with Minist ry of  the Environment,  who promotes JCM and a large 

scale commercial izat ion, Ministry of  Land, Infrastructure,  Transport  and Tour ism, 

who conducts t ransport  pol icy of  Japan and promotes export  of  technology 

inf rastructure and technology t ransfer,  and relevant minist r ies and agencies,  wi l l  

become much more important .  Japanese government off ices and companies 
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prepare data/documents very careful ly for shar ing informat ion, but  somet imes, 

too much, and we would need to avoid spar ing much t ime and energy which 

should be ut i l ized for effect ive act iv i t ies.  The market of  smart  tachograph is  

exposed to f ierce compet i t ions with US, Europe, Russia and China, and i t  is  

extremely important  that we should endeavor to discuss,  negot iate and real ize 

resul ts more speedi ly in order to promote pan-Asian local  model  and technology 

transfer under such global level  competi t ions.  


