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Abstract:  Ecodrive or Ecodriving technique is a prearranged driving style that drivers can 

use to optimize vehicle fuel economy and reduce CO2 emissions in the environment. This 

study investigates the effects of the Ecodrive program of candidate drivers in Manila. It 

particularly compares the resulting engine power, fuel consumption flow rate, fuel economy 

and speed values during normal driving and Ecodriving conditions alongside the driving mode 

operations: cruise, deceleration, acceleration and idling. This study also enumerates in detail 

the outcome of the training day and real-world driving conditions of the thirty drivers. The 

study has successfully demonstrated that Ecodriving significantly affected driver’s driving 

operations and fuel consumption values. The results of the study revealed that Ecodriving 

improved driver’s driving operations during the training day and the real-world driving 

condition. 
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1. INTRODUCTION 

 

Today’s global environment is defined by population growth, price inflations, urban sprawl, 

motorization and global warming issues. Awareness of these issues and the need for 

sustainable development are growing concerns in developed and developing countries 

especially in the area of motorization.  Motorization is the major cause of pollution and 

carbon dioxide (CO2) emissions, noise, congestion, fuel dependency and road accidents which 

significantly affect the transportation environment.  

         One solution for ensuring sustainable transportation environment is to pursue 

sustainable mobility that, in part, means being energy efficient (i.e., reduced CO2 and 

increased fuel economy) or driving efficiently. And, the key to this energy efficiency is 

Ecodriving. Ecodriving is primarily a driving technique designed to improve fuel economy 

and reduce CO2 emissions to mitigate the adverse impact of road transport on the surrounding 

environment. Ecodriving is the attitude of driving in an environmentally-conscious and 

energy-efficient manner. In principle, on-road fuel consumption and emission values are 

influenced by driving patterns which in turn, are influenced by external factors such as traffic 

characteristics, road characteristics, vehicle characteristics, driving characteristics, travel 

characteristics, and other variables. Nevertheless, if drivers would be driving their vehicle in 

an efficient manner -ceteris paribus- the resulting vehicle performance could be optimized. 

Studies on Ecodriving investigation in real-world application particularly those that address 

specific driving mode (i.e., acceleration, cruise, deceleration and idling) are very limited. 

More specifically, those that examine which specific driving mode “before and after” the 

Ecodrive program significantly affects the fuel economy and vehicle performance have rarely 
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been conducted. Thereof, this paper investigates the outcome of Ecodriving program and its 

effect on fuel economy. It particularly examines the effect of the Ecodrive program in the 

simulated and real-world road environment; the vehicle performance (i.e. speed, engine power, 

fuel efficiency etc.); and the four elements of the driving modes or driving operations, namely: 

acceleration, cruise, deceleration, and idling.  

 

 

2. REVIEW OF RELATED STUDIES  

 

2.1 Ecodriving and Fuel Economy 

 

Ecodrive or Ecodriving (Vagverket, 2000) is defined as a way of driving or the broader 

attitude of driving in an environmentally-conscious and energy-saving manner. Ecodriving is 

defined by specific driving techniques which are consistent with the optimal condition of the 

engine performance that is designed to minimize fuel consumption and reduce vehicular 

emission.  

         A driver’s driving style can be characterized in terms of driving operation and energy 

efficiency that defines driving performance. Energy efficiency is measured in terms of fuel 

economy and fuel efficiency. Fuel efficiency relates to the fraction of the energy content of the 

fuel used to move the vehicle and fuel economy is fuel efficiency relationship between 

distance traveled by an automobile and the amount of fuel consumed. Driving operation is 

classified according to specific driving modes, namely: acceleration, deceleration, cruise and 

idling (ADCI).  

         A study by Sah, et al. (2003) on modal analysis revealed that the outcome of driver’s 

driving operation on specific driving modes influenced the outcome of fuel economy. While, 

studies on driving patterns by Ericsson, 2001; Mierlo, et al., 2004; El-Shawarby 2005; 

Ericsson et. al., 2006; Pandian et al., 2009, revealed that road network and traffic conditions 

influenced drivers’ driving operation. The study of Berry (2010) also indicated that increased 

engine speeds (RPM), fluctuations of speeds, and erratic accelerations affected the outcome of 

vehicle performance and fuel economy. This was further highlighted in the report of the 

Treatise Project (2005) on modern fuel injection engines (petrol and diesel) that produced 

high torque values at lower engine power (rpm). The report indicated that efficient engine 

operation should be between engine speed of 2000rpm-3000rpm and at torque values between 

150Nm-250Nm.   

 

2.2 Ecodriving Programs and Initiatives  

 

The Ecodriving program started as economical driving styles in Finland and Sweden. These 

programs encouraged the widespread European Union Ecodriving initiatives (Vagverket, 

2000; Treatise, 2005; GTZ, 2005; CIECA, 2007; EEA, 2008). Initiatives within Europe 

include: Finland, Sweden, Netherland, Scotland, Germany, United Kingdom, Iceland, 

Norway, Czech Republic, Spain, and Poland. Ecodriving programs outside of Europe also 

include: Australia, Canada, and New Zealand. The approaches of these successful programs 

were primarily centered on the diffusion of the Ecodriving technique among drivers (novice 

drivers, professional drivers and fleet owners) especially on the integration of such technique 

within the novice drivers’ education (technology, culture, and legislation). In Asia, Japan had 

become an expert country promoting Eco-driving (ANRE and METI, 2007; JARI, 2012) 

following after the trend in Europe. In 2003, the Liaison Committee formulated the “Eco 
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Drive 10 Advices” and “Soft Acceleration, e-Start” which became a national action plan in 

2006. Ecodriving program was also initiated in developing countries, particularly, Asia and 

Latin America under the Gessellschaft Fur Technische Zusammenarbeit (GTZ) project. These 

initiatives were patterned after European Ecodriving but were mostly applied for bus 

operation (private and public buses). GTZ successfully demonstrated five pilot Ecodriving 

activities in Chile, Costa Rica, Nicaragua, and Indonesia. Considering the great difference 

between road and traffic environment in developed and developing country settings, this 

initiative encouraged the promotion of Ecodriving in developing countries which posed a 

greater challenge in application. The Ecodriving program timeline of Abuzo and Muromachi 

(2011) revealed that consistent with increased worldwide motorization and increased global 

demand for petroleum, the program which started in 1995 became a growing global trend. 

Moreover, the more recent Ecodriving initiatives were keenly associated with the global CO2 

reduction goal of the Kyoto protocol, world fuel consumption and fuel economy targets, 

environmental protection and environmental sustainability. This prompted countries like the 

United States, the automobile manufacturers, and industries to consider adopting Ecodriving. 

Now, most Ecodriving program is focused in marketing further the techniques and training as 

well as developing Ecodriving related technologies (e.g., simulators, on-board electronic 

driving systems, etc.). However, aside from the cases of the GTZ, the application of 

Ecodriving program in developing country settings has rarely been conducted where traffic 

and other factors are quite different from developed country settings. 

 

2.3 Ecodriving Savings and Benefits  

 

The successful results of Ecodriving program in developed countries such those in Europe and 

Japan revealed that significant reduction in fuel consumption values were due to prudent 

practice of Ecodriving. Studies of  Van Mierlo et al., (2004), Rafael-Morales and Cervantes-

de Gortar (2002), and Saboohi and Farzaneh (2005) revealed that changing one’s driving 

behavior and improving one’s driving style in an optimal manner, in anticipation of vehicle’s 

surrounding conditions and other external constraints, improved the overall fuel economy. 

Overtime, improved fuel economy translates to accumulated fuel savings. This was supported 

by studies (Evans, 1979; Hooker, 1988; De Vlieger et al., 2000) on adverse driving behavior 

(e.g. aggressive driving) and driving characteristics (e.g., gentle driving), particularly, along 

city driving conditions that increased the fuel consumption by 20% - 45%. Studies on 

European Ecodrive program (Hornung 2000; Zarkaduola, et al., 2007; Onoda, 2009) that 

targeted on improving drivers’ driving operation revealed that the fuel savings can be up to 

10% - 20%. While, Japanese Ecodriving studies (Ukita and Shirota, 2003; Miyasaka, et al. 

2005; Katayama and Taniguchi, 2005; Taniguchi, et al., 2006) also revealed that as much as 

25% fuel savings can be attained, and stressed that Ecodriving success would depend on the 

driving lecture and skill-transfer of the driving technique. European Climate Change Program 

(ADB, 2008) also estimated that the savings in European Ecodriving programs alone would 

yield a potential reduction of at least 50 million tons of CO2 emissions and saving about 20 

billion Euros. Ecodriving programs, therefore, will serve a global benefit. Potential benefits of 

Ecodriving were not only limited to CO2 and fuel economy. Ecodriving programs that include 

practical advisories and driving techniques were just as important. Studies (Wilbers, 1999; 

Hornung, et al., 2000, 2001 and 2003; Fujikawa and Taniguchi, 2002; Ukita and Shirota, 

2003; Saboohi and Farzaneh, 2005; Matsuki, 2006; Iagarashi et al., 2006; Barth and 

Boriboonsomsin, 2009; IEE, 2008) encouraged Ecodrive advisories and techniques that 

contributed to the overall improvement of vehicle performance and fuel economy. The driving 
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advisories include: improving maintenance practice and car aerodynamics, anticipating traffic 

condition, choosing appropriate fuel and engine oil, regulating the use of in-vehicle 

electronics,  employing on-board computers and navigational systems (e.g., cruise control, 

GPS, rev counter, etc.) in aid of driving. Moreover, these studies also highlighted that drivers’ 

adopting Ecodriving would also gain the following benefits: reduced shortfall; reduced air 

pollutants; reduced noise as a result of driving at lower engine speed; enhanced traffic safety 

due to greater anticipation of traffic; reduced erratic and unpredictable behavior of driving; 

reduced drivers stress and improved driving comfort; reduced vehicle wear and tear or 

maintenance; reduced costs (fuel, safety, repair and maintenance); improved trip time and 

improved service (timely delivery). 

          However, past studies in relation to Ecodriving savings and benefits were extensively 

limited only to two groups of methodology: (1) the evaluation of Ecodriving in static or pre-

defined test routes (Taniguchi, 2002-2006; Tsutomo, 2002; Nader, 1991; Ericsson, 1999; 

Hooker, 1988; van der Moort, et al., 2001; De Vlieger, et al., 2000; Rafael, et al., 2006) and 

(2) the evaluation of Ecodriving using simulation or virtual-world driving routes (van der 

Moort, et al., 2001; Decicco and Ross, 1996; Ericsson, et al., 2006). Because of a significant 

difference in Ecodriving application between developed and developing countries, the effect 

of Ecodriving program should also be studied in the settings of real-world driving as well as 

in the settings of pre-defined test route driving or virtual-world driving if Ecodriving program 

is to be promoted in developing countries. 

 

 

3. METHODOLOGY 

 

3.1 Instrumentation  

 

Thirty candidate drivers and vehicles equipped with on-board data-logging equipment were 

considered in this study. Invitation letters for drivers interested to join the research and survey 

were distributed among the universities in Manila and also sent thru emails. The list was then 

trimmed down to include drivers with vehicles compatible to instrumentation requirements of 

the study. Vehicle with compatible On-Board Diagnostic (OBD) ports were prerequisite for 

data collection. Thereof, only Japanese cars (models 2005 and up) that passed vehicle 

specification requirements for the monitoring equipment of the study were considered. The 

Fuel meter equipment from the Energy Conservation Center of Japan (ECCJ) was employed 

to monitor driving operation. This was installed as a monitoring system to the vehicle system 

through the OBD ports. The equipment then collected instantaneous data parameters per 0.10 

second which included: velocity, distance, fuel consumption, engine velocity and acceleration. 

The vehicles were also equipped with Global Positioning System (GPS) from the center of the 

Institute of Behavioral Sciences (IBS) to monitor the movement and location of the tested 

vehicles. Instantaneous values of location (latitude, longitude, and altitude per 0.10 second) 

were collected from traces of driver’s trip data. Each driver’s data logs from the Fuel meter 

and GPS readings were collected, lumped, processed, cleaned, and filtered from noise and 

finally logged into the drivers’ database. The data were used for the evaluation of driver’s 

driving operation, route mapping, and statistical analysis. 
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3.2 Calibration 

 

Prior to actual data collection, there was an initial pre-testing evaluation for compatibility of 

monitoring instruments and vehicles. This involved vehicle-instrument calibration. When 

selected vehicle passed the initial prequalification stage, drivers were then required to take an 

initial driving test to check if the data logging of GPS and Fuel meter equipment were 

successful. Drivers who owned vehicles that passed the calibration test became candidate 

drivers for the Ecodrive training program. 

 

3.3 Data Collection 

 

Data collection of this study was divided into two separate stages, namely: the data collection 

from driver’s real-world trips, and the data collection from Ecodrive training which served as 

a simulation of the actual city driving environment. The study area for this simulation was 

along the road network inside the University of the Philippines (UP-Diliman) campus. The 

traffic condition was fairly without congestion and the test vehicle moved alongside the usual 

traffic stream of Manila vehicles. The collections of the data were then summarized as 

driver’s daily trip data and Ecodrive training day data.  

 

3.3.1 Drivers Real-World Driving Data 

 

To test the effects of Ecodrive training, a pretest-posttest study with intervention or treatment 

was used. In this case, the intervention is the Ecodriving training program and two rounds of 

data collection were conducted: (1) normal real-world driving dataset and (2) real-world 

Ecodriving dataset. The first round of this dataset was collected as pretest normal real-world 

driving dataset which were collected at least for three days before the Ecodrive training day. 

After the Ecodrive training day, the second round of data collection resumed, and drivers were 

again subjected to three days data collection which served as the posttest real-world 

Ecodriving dataset. It was assumed that during the training day (i.e., intervention), drivers had 

learned the Ecodriving techniques of driving in an efficient manner. Thus, the second dataset 

would reveal a change of driving style.  

 

3.3.2 Ecodrive Training Day Driving Data 

 

The Ecodrive training of Manila drivers were handled by three proficient trainers trained by 

the Ecodrive expert from the office of the Energy Conservation Center of Japan. On the 

Ecodrive training day, the drivers were given specific driving orientation, Ecodrive training, 

driving test, and diagnostic evaluation. The orientation session introduced the normal driving 

operations of drivers and its corresponding effects on fuel consumption and emission values. 

Next, Ecodrive techniques were presented to enhance the difference between normal driving 

and Ecodriving. The training session was then followed by a test drive activity. During the test 

drive activity, drivers were asked to (1) drive in the normal way and (2) to drive applying what 

they learned as Ecodriving. As a control, one test route was used for both test drives. The 

route was carefully selected from a road network which simulated or represented the city 

driving condition of the downtown areas (where acceleration, cruising, deceleration and 

stopping operation were evident). After the test drives, diagnostic reports were distributed 

among the drivers with one-on-one consultation on the Ecodriving improvement. This report 

elaborated in detail the normal driving and Ecodriving performance of the driver during the 
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test drives. It particularly highlighted the differences of fuel consumption and other engine 

parameters according to the driving modes: acceleration, cruise, deceleration and idling 

(ACDI). 

 

3.4 Data Evaluation 

 

Drivers’ data were logged thru vehicle monitoring equipment (i.e., GPS and Fuel meter). The 

data were then statistically evaluated to examine the outcome of the parameters before and 

after the intervention as well as to measure the effectiveness of the training intervention. The 

statistical evaluation of the data were specifically focused on the driving operation which were 

described in the driving modes that included: ‘gentle start’ or gentle starting acceleration at 

the beginning of the trip, maintaining a good constant speed during cruising, gentle 

deceleration or coasting the engine when approaching a signal stop, switching-off of the 

engine or “idling stop” (e.g., during signal stop, parking etc.) and gentle acceleration during 

the signal green or “go” at intersections. These driving modes were evaluated because during 

the Ecodrive training, the Ecodriving operational techniques were intensively taught and were 

supposed to contribute to reducing fuel consumptions considerably. 

 

 

4. ANALYSIS AND RESULTS 

 

4.1 Drivers Training Day Driving Characteristics 

 

4.1.1 Drivers Training Diagnostic Results  

 

The diagnostic reports of the thirty Manila drivers’ driving data (Appendix A) during training 

day revealed significant improvement after Ecodrive training. A paired-sample t-test (two-

tailed) was conducted to evaluate the effect of Ecodrive training on the fuel efficiency 

(km/liter), fuel consumption (cc), distance (kph), trip time (seconds), specific acceleration 

(m
2
/s

2
/km), fuel consumption during idling (cc/sec), number of stops, and stopping time 

duration (seconds). Table 1 shows the summary of the Ecodriving program during training 

day. 

          
Table 1. Normal driving and Ecodrive training day results 

Driving Parameters Mean Std. Dev. T- value Sig.  

Fuel Economy, km/liter -0.927 0.485 -10.472 *** 

Fuel Consumption, cc 57.127 42.148 7.424 *** 

Distance, km 0.009 0.026 1.810 n.s. 

Trip Time, sec -37.833 58.916 -3.517 *** 

Fuel Consumption during Idling cc/sec 0.176 0.102 9.423 *** 

Specific Acceleration, m
2
/s

2
/km 56.017 101.367 3.027 *** 

Duration of Stops, sec -27.150 39.384 -3.776 *** 

Number of Stops 0.900 1.668 2.955 *** 

Values of the driving parameters were calculated as before minus after  (before – after); ***significant at 5% level; n.s. not significant. 

      The results revealed that there were significant changes in the values of the vehicle 

parameters after Ecodriving training particularly on fuel economy, fuel consumption, trip 

time, fuel consumption during idling, specific acceleration, durations of stops, and number of 

stops except the value of distance.  
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      Travel distances were not significant since the routes before and after the training were 

the same and therefore considered as a constant value. The fuel economy, trip time, and 

duration of stops were significant (p<0.05). For fuel economy, the mean values were 6.758 

km/liter and 7.685 km/liter before and after the training, respectively. The comparison of 

before and after training values revealed that there were significant increased values of fuel 

economy after the training. The comparison of trip time before and after the training also 

revealed that there were significant increased trip time values after the training. For trip time, 

mean values were 612 seconds and 649 seconds before and after the training, respectively. 

This result might be attributed to the drivers adopting for the first time the overall Ecodriving 

techniques:  gentle acceleration at the beginning of the trip while warming-up the engine, 

gentle starting the engine at signal green, coasting the engine when decelerating, cruising at 

constant speed and idling-stop (switching off the engine at signal stop).  For duration of stops, 

there were significant increased values in the duration of the stops during Ecodriving driving 

test when compared to the normal driving test values. The duration of stop, mean values were 

129.97 seconds and 157.12 seconds before and after the training, respectively. The result was 

attributed to the application of idling-stop technique during the Ecodriving driving test. Slow 

manipulation of switching -on and -off the engine caused delay time. 

      There were also significant changes in the values of fuel consumption, fuel consumption 

during idling, specific acceleration and the number of stops after Ecodriving training. The 

significant difference of these parameters before and after the Ecodriving training revealed 

(i.e., positive t-values) that specific acceleration decreased, fuel consumption during idling 

also decreased and the total fuel consumption decreased as well during the conduct of 

Ecodriving driving test. These changes could be attributed to the Ecodriving techniques that 

were rigorously taught during the training and drivers’ prudent observance of the techniques. 

There was also a significant decrease in the number of stops when the difference between 

normal driving test and Ecodriving driving test results were compared. According to drivers’ 

feedback, the reduced number of stops was attributed to driving with gentle deceleration 

towards the traffic signal. When drivers applied the deceleration technique at the approach of 

the traffic signal, the vehicle gently slowed down towards the queue of vehicles at the 

approach. However, this gentle deceleration towards the approach also presented an 

opportunity for the drivers to “catch in-time” the green light (i.e., signal for go) thereby 

terminating the actual stop at the traffic signal. 

          In summary, the training day results revealed that Ecodriving training significantly 

affected the outcome of the driving parameters as reflected in the normal driving test and the 

Ecodriving driving test data. The idling mode was significantly affected with the idling-stop 

technique application as reflected in the fuel consumption during idling. The acceleration 

mode, cruise mode, and the deceleration mode were significantly affected with the application 

of the Ecodriving techniques as reflected in the reduced values of the specific acceleration, 

and fuel consumption. Moreover, deceleration mode was also significantly affected as 

revealed in the reduced number of stops. And overall, Ecodriving significantly affected the 

ACDI modes as reflected in the increased values of fuel economy and increased trip time. 

 

4.1.2 Drivers Training Driving Operation Results 

 

The important parameters that were investigated in this section included speed, engine speed, 

fuel economy and fuel consumption. These parameters were found in some recommendations, 

for example, Ecodriving suggests driving at efficient and constant speed using higher possible 

gear while controlling engine speed (less than 3000rpm) to keep a good cruise mode. Fuel 
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economy and fuel consumption variables are also related. Fuel efficiency is related to the 

fraction of the energy content of the fuel used to move the vehicle while fuel economy is the 

relationship between distance traveled by an automobile and the amount of fuel consumed. 

These two parameters are related to Ecodriving promotion of the driving techniques in the 

ACDI modes.  

         In order to check which mode of the driving operation the drivers are most likely to 

adopt the Ecodriving technique, the training data were further examined. The driver’s driving 

operation during the training day was assessed by comparing the speed, engine speed, fuel 

economy, and fuel consumption against the driving modes before and after Ecodriving 

training. A paired-sample t-test (two tailed) was conducted to evaluate the effect of Ecodriving 

techniques on drivers’ driving operation: starting acceleration (beginning of the trip), cruise, 

deceleration and acceleration (beginning of the signal green) and the corresponding specific 

vehicle parameters: speed, fuel economy, fuel consumption and engine speed. The summary 

of the comparison is presented in Table 2. 
 

Table 2. Normal driving and Ecodriving during training-day driving operation results 

 

 

Driving Parameters 

Driving Modes 

Starting 

Acceleration 

Cruise Deceleration Acceleration at 

signal Green 

Speed, Kph *** n.s. n.s. n.s. 

Engine Speed, RPM *** *** *** *** 

Fuel Economy, km/liter n.s. n.s. *** n.s. 

Fuel Consumption, cc/sec n.s. n.s. n.s. n.s. 
Values of the driving parameters were calculated as before minus after  (before – after); ***significant at 5% level; n.s. not significant. 

 

The Ecodriving technique for starting acceleration, promotes gentle and increasing 

acceleration below the 20kph mark at the first 5seconds of driving. The results among the 

thirty drivers in Manila revealed that there was a significant effect of the Ecodriving technique 

during the starting acceleration as explained in the outcome of their speed and engine speed 

(p< 0.05). This means that in the normal driving test, the speed and engine speed indicated 

higher values compared to the values during the Ecodriving driving test. Therefore, there was 

a significant decrease in both parameters after the training, which was in consonance to the 

instruction of Ecodriving technique at this mode. However, in this mode, only small time 

interval was examined at 5 seconds duration, thus, the fuel consumption rate was not 

significant.  

For cruising mode, Ecodriving technique directs that drivers should maintain a “good 

constant speed by operating the accelerator in accordance to the surrounding traffic flow”.  

The results in the cruise mode revealed that there was a significant effect in the engine speed 

(RPM). This means that before the training (i.e., normal driving test) their engine speeds were 

higher compared to the values after training (i.e., Ecodriving driving test); the drivers were 

therefore able to decrease their engine speed as prescribed in the Ecodriving technique at this 

mode. Moreover, the drivers were also able to lower the fuel consumption rate, to increase the 

fuel economy and to lower their speed values; however these values were not significant.  

For deceleration mode, Ecodriving technique promotes “releasing gently the accelerator 

early to coast the engine” at intersection signal stop.  The results in Table 2 revealed that there 

were significant effects (p< 0.05) in the engine speed and fuel economy parameters among the 

thirty drivers. The drivers engine speed were reduced (decreased values) and the fuel economy 

improved (increased values) after the Ecodriving training. These would imply that drivers 
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were able to lower the engine RPM values in the deceleration mode enabling them to optimize 

on their vehicle performance as reflected in the increased fuel economy at this mode.  

Lastly, for the evaluation of starting acceleration at the traffic signal green at intersection 

when the traffic signal indicates green or “go”, the Ecodriving technique directs that drivers 

should again gently accelerate; switching the engine-on and gently stepping on accelerator 

similar to the technique of driving at the start of the trip. The results in this mode revealed that 

there were significant effects in the engine speed (RPM). The engine speed values during 

Ecodriving driving test were lower compared to the engine speed values during normal 

driving test. This means that Ecodriving training significantly contributed to the decrease of 

the engine speed values during the Ecodriving driving test. Drivers managed to reduce the fuel 

consumption rate and speed values at this mode; however, these parameters were not 

significant. 

         In summary, for the evaluation of the acceleration, deceleration and cruising modes 

during the training day, the results revealed that Ecodriving training significantly affected 

drivers engine speed, speed and fuel economy. More specifically, across these three modes the 

drivers were able to control their engine speed by reducing the RPM values during the 

Ecodriving driving test. During the acceleration (i.e. starting acceleration) mode the speed was 

significantly reduced, and during deceleration mode the fuel economy values were 

significantly increased. 

 

4.2 Drivers Real-World Driving Characteristics  

 

The first round (three days) and second round (three days) of collecting drivers real-world 

driving data from the GPS and fuel gauge were examined for the real-world driving 

characteristics of the Manila drivers. The GPS data were plotted on GIS road network map. 

By matching the location with fuel gauge data, we built the dataset containing the same routes 

(matched routes) for both normal driving and Ecodriving days as database for the real-world 

driving data. These were then used as “before-and-after” information for the test comparison 

of the driving modes of each driver and the vehicle parameters (fuel consumption, speed, 

engine power, and fuel economy). The vehicle modes considered in this evaluation included: 

the starting acceleration at the beginning of the trip, cruise, deceleration (mostly due to traffic 

signals), and acceleration at the traffic signal green or “go”. The final dataset were reduced to 

twelve drivers’ dataset with matched routes and with ample duration of trips for the analysis.  

This section examined which ACDI mode during real-world application; the drivers 

were able to perform the Ecodriving techniques. Therefore, for real-world driving evaluation, 

the normal driving and Ecodriving data of driver’s daily trip before and after the Ecodriving 

training day was examined. The drivers’ driving operations were assessed by comparing the 

speed, engine power, fuel economy, and fuel consumption against the driving modes. A 

paired-samples t-test (two tailed) was conducted to evaluate the effect of Ecodriving 

techniques on drivers’ driving operation: starting acceleration (beginning of the trip), cruise, 

deceleration, and acceleration (beginning of the signal green) and the corresponding specific 

vehicle parameters: speed, fuel economy, fuel consumption and engine power. The result of 

the analysis on the effectiveness of the Ecodriving program is shown in Table 3.  

For cruising mode, there were significant changes in the fuel consumption and fuel 

economy values after the training (p< 0.05).  The fuel consumption values were significantly 

decreased with corresponding increased fuel economy values after the Ecodriving training. 

This could suggest that in this mode the drivers were attempting the technique of “efficient 

driving speed and engine speed application” as the fuel economy values were improved after 
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the training. However, they still needed more improvement in this technique. There were 

increased values in the speed and engine speed values after the training but the values were 

not significant.   

 
Table 3. Normal driving and Ecodriving during real-world driving operation results 

 

 

Driving Parameters 

Driving Modes 

Starting 

Acceleration 

Cruise Deceleration Acceleration at 

signal Green 

Speed, Kph n.s. n.s. n.s. *** 

Engine Speed, RPM n.s. n.s. *** n.s. 

Fuel Economy, km/liter n.s. *** *** n.s. 

Fuel Consumption, cc/sec n.s. *** *** n.s. 
Values of the driving parameters were calculated as before minus after  (before – after); ***significant at 5% level; n.s. not significant. 

 

         In terms of deceleration mode, the results revealed that there was a significant (p< 0.05) 

effect of the Ecodriving training. This was revealed in the decreased values of the fuel 

consumption and engine speed parameters with a corresponding increased fuel economy 

values after the Ecodriving training. The speed increased, however it was not significant. This 

result suggested that drivers were able to adopt the Ecodriving technique of decelerating by 

“releasing gently the accelerator early to coast the engine” at signal stops (or intersection red).         

The evaluation of the starting acceleration at traffic signal stop was also conducted. This 

part of the acceleration mode happens when the vehicle stops at the red light, and then begins 

to accelerate as the signal turns green. This mode revealed that there were some improvements 

in the fuel economy, fuel consumption and engine speed (RPM) values before and after the 

Ecodriving training; however, these values were not significant. Only the value of speed was 

found to be significantly reduced. This result indicated that drivers were not able to 

demonstrate effectively the “gentle starting acceleration” technique. Furthermore, it was 

observed that there were deceleration events which suggested that the traffic condition at the 

intersections might have influenced this mode. 

Lastly we compared the results of the training-day driving in Table 2 and the results of 

the real-world driving in Table 3, however, we could not find consistent trends. This might be 

because of the difference between the traffic conditions on the route for the training-day and 

on the routes for the real-world driving where frequent traffic congestion might constrain the 

application of Ecodriving considerably especially in Manila.  

         In summary, the evaluation of the ACDI modes during the real-world driving results 

revealed that Ecodriving training significantly affected drivers’ engine speed, speed, fuel 

consumption and fuel economy. More specifically, during the cruise mode the fuel economy 

values improved as fuel consumption values were reduced after Ecodriving training. During 

deceleration mode the fuel consumption reduced as engine speed was reduced and thus the 

fuel economy increased after Ecodriving training. For the starting acceleration at the traffic 

signal locations, only speed was significantly reduced after Ecodriving training. 

  

 

5. CONCLUSIONS AND FURTHER STUDIES  

 

The study focused on the effect of Ecodrive program on the driver’s driving modes during the 

training day and real-world driving conditions in developing country settings. Particularly the 

effects of the Ecodrive program before and after Ecodrive training were studied in relation to 
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fuel economy, fuel consumption, engine speed and speed values during the acceleration, 

cruise, and deceleration modes. The study was able to demonstrate that Ecodrive program 

significantly affected the overall fuel efficiency performance during the training day 

suggesting that drivers could adopt well the Ecodriving techniques. Manila drivers were in 

general able to demonstrate that Ecodrive program during training improved significantly fuel 

economy values.   

However, according to the analyses by the acceleration, deceleration and cruising 

modes, the changes of fuel efficiency were not significant. Across the acceleration, 

deceleration and cruising modes the drivers were able to control their engine speed by 

reducing the RPM values during the Ecodriving driving test. During the acceleration (i.e., 

starting acceleration) mode the speed was significantly reduced, and during deceleration mode 

the fuel economy values were significantly increased. 

The evaluation of the modes during the real-world driving results revealed that 

Ecodriving training significantly affected drivers’ engine speed, speed, fuel consumption and 

fuel economy. More specifically, that during the cruise mode the fuel economy values 

improved as fuel consumption values was reduced after Ecodriving training. During 

deceleration mode the fuel consumption reduced as engine speed was reduced and thus the 

fuel economy increased after Ecodriving training. For acceleration mode, or the starting 

acceleration at the traffic signal locations, only speed was significantly reduced after 

Ecodriving training.  

We also compared the results of the training-day driving and the real-world driving, 

however, we could not find consistent trends. This might be because of the difference between 

the traffic conditions on the route for the training-day and on the routes for the real-world 

driving where frequent traffic congestion might constrain the application of Ecodriving 

considerably especially in Manila. 

The real-world Ecodriving results may be affected by factors such as: road condition, 

traffic environment, and drivers’ driving culture. These factors have to be explored to further 

understand the influence on the driving performance of the drivers to improve the Ecodriving 

program for developing country application such as those in Manila. It would also be prudent 

to consider in future policy application, the recommendation of JAMA on the safety and 

mechanical issues related to the application of idling-stop technique from the viewpoint of 

safety. Further studies will also be dealt in the future on the evaluation of the Ecodrive 

program during real-world application alongside built environment factors (i.e., traffic 

characteristics, road characteristics, vehicle characteristics, driving characteristics, travel 

characteristics) and policy implications for developing countries to advance the Ecodrive 

program. 
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