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Set-up

This report shows the real experience of the whole actions and proceedings of
Recodrive project. Therefore in the first part there will be shown an overview of the
implementation tasks though all participating companies. The second part shows how
training tasks can be realized and finally the third part gives a look to the results of the

pilot schemes.

1 Project

1.1 Participants
The patrticipants of the pilot schemes have been following businesses and types of
fleets:
Private owned bus and coach companies
Public urban coach companies
Parcel delivery business
Consumer electronics (sales employees)
Telecommunication (sales employees)
Builders merchant business (sales employees)
International freight transport
Waste management

National transport business

1.2 Aim

The target of the project was a saving of 10% of fuel volume and according to this 10%
of CO, emission. Therefore the main aim was to design, test and evaluate the benefits
of a rewarding and recognition scheme for drivers, procurement and maintenance
staff.

This should be reached though three measures first of all through eco trainings to
better behaviour of the drivers. On the second hand over implementing technical
equipment; finally there was a focus on purchasing fleet.
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1.3 Steps of realisation
First of all the project members had to look for fleet maintaining companies out of

different types of fleets as project participants.
The realisation ran in several steps depending on the kind of the vehicles:

1% step: Pre testing implementation phase
During the pre testing phase all arrangements and preparations are made from
designing rewarding scheme to preparing vehicles.

2" step: Training phase
During the years 2008 and 2009 there happened several trainings in eco driving

Also management, purchasing staff and maintenance staff was trained during this time

3" step: Evaluation phase
After closing of training measures the results of the trainings by monitoring the fuel
consumption of the drivers. One factor of risks for these data are the different seasons

what means that fuel consumption in winter is about 5 % higher than in summer.

4™ step (parallel to 3" step) Motivation phase.

Some companies rewarded their drivers during this phase.

Added to this in some participants drivers receive an individual monthly report
(consumption, plan/ actual difference, CO2 saving, account balance) by e-mail

1.3.1 Pretesting implementation phase

There was implemented in several busses an onboard device. Through a system like
this it is able to monitor fuel consumption bus also measures the driving style of the
driver.

The aim was to certify the range of fuel consumption improvements which can be
achieved by acting on driving style and on other human interventions. Data on daily
fuel consumption was registered at team level. Meteorological and traffic conditions
were registered in order to evaluate and isolate the external effects. Each monitored
coach was also analysed according to the maintenance and service interventions.
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Another part of pre testing was the definition of fuel consumption reference values for
each fleet vehicle or calculation of the reference values for individual drivers and to
define the incentive for the staff/ driver. On the following picture you can see an

example to share cost savings.
ruEd 5aving and investment E‘f_-'n'l'!:H

Employee training and driving instruction

FleetCompany services and TOV SOD certification

Employee incentives {GreenFleet® bonus)
Environmental projects for carbon neutrality

Remaining cost savings for
your company

The importance of different activities varied among fleets — some fleets already have
advanced vehicle monitoring systems (comprising fuel monitoring, driver registration,
automated processing of travel orders etc.) in place while others still collect their data
through several non-compatible systems. Consequently different levels of attention
were given to the above mentioned activities depending on each individual company’s
situation and goals

A special tailored rewarding scheme was designed to work also with poor quality or
scarce fuel refuelling data. The result is an excel worksheet where fuel consumption
performances are attributed to driving teams in service between each refuelling

operation.

Another scheme shows a system in which each diesel litre saved is evaluated with 4
points, 1 point being evaluated for 0.50lei (~0.10 euro). Only those driver teams who
register at least 1,800 points will be rewarded. 80% of the savings will be allocated for
the best team(s) rewarding and 20% for participant’s benefit.

Monetary benefits in some cases have been calculated by multiplying all saved fuel by
50% of the average diesel price for that specific month. The bonus is converted into

ticket lunch and distributed monthly to teams. Coach service and maintenance were
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constantly monitored (via paper registrations).

Some of the participants were public companies, so it was not possible to use any
monetary rewarding in this case. The scheme in this case has consisted in a public
recognition of the drivers involved in the demonstration and the obtaining of a
certificate. In conclusion, motivation through recognition has showed enough itself to
reach higher savings with eco driving, although it can be strengthened with other types
of rewarding schemes.

This pre testing phase lasted depending of the participating fleet from 2007 to April
2009.

1.3.2 Training phase

1.3.2.1 Driving staff
In the beginning of the training every participant drove a course about 10 kilometres in

a mixture of city streets, motorways and country roads using his usual style. Through
the board computer or the on-board device the average fuel consumption and average

speed was noticed.
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Afterwards the participants discussed about the possibilities of reduce fuel

consumption. So a list of measures to reduce fuel consumption was created.

» Before starting the engine attend all necessary preparations

(buckle up, adjust mirrors, turn on radio etc)

» Start the engine without pushing the accelerator

» speed up quickly and shift in time ( appr. At 1.500 to 2.000 rpm ). Try never to
go beyond 2.000 rpm

» Always use the highest possible gear (low speed, but not in low revs. This also

applies when driving uphill
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» Drive with a steady speed, instead of breaking or speeding.

» Instead of using the breaks, let the car roll to a stand. Use the throttle cut off.
Keep the car in the highest possible gear when approaching traffic lights,
intersections or going downhill. This way you achieve the churn pressure in
opposition to idling the engine.

» Always drive foresighted and constant. Keep an additional safety cushion to the
driver in front, so you don’t have to use the breaks when the traffic slows down.
When waiting in front of traffic lights, railroad crossing etc, always turn off the
engine

* Turn off not used gadgets (Air Condition, fans, rear window heater etc).
Increase the tire pressure as indicated in the manual and control it periodically
(choose the highest indicated value)

« Remove all unnecessary dead freight (snow chains, sand bags, tool boxes
etc.) 100kg weight reduction equals 0,3 less fuel consumption

 Remove roof racks or rear racks immediately after use. In principle: closed
boxes are better than open systems.

« Have your car checked at regular intervals, clogged air filters; exhausted
sparking plugs and badly adjusted engines increase the consumption

considerably.
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In the next step the participants drove the same course again coached by the trainer
and using his new knowledge of eco driving.

The trainings lasted about 7 hours and the average group size was 10 drivers. So this
is the size where we
can guarantee a
professional training.
Through board
computer or on board
device the average
fuel consumption and
average speed was
noticed again.

The people have
been impressed about the amazing results especially about the faster average speed.
The feedback to these trainings where very positive and the fuel reduction from the
test ride to the second practical ride was over 10%. The second positive experience for

the drivers was that the average speed was about 5-10% faster than in the test ride.

06.02.2007 [Fahrzeug 1. Fahrt 2. Fahrt Verbesserung %

Name 1/100km km/h 1/100km kmih 1/100km km/h

A VW Golf Plus 74 19 6 24 -15.9% 26.3%
B Opel Astra 8.3 20 6.2 25 -26.3% 25.0%
C Opel Astra 8.3 21 6.3 25 -24.1% 19.0%
D Opel Astra 7.3 26 6.4 21 -12.3% -19.2%
E VW Golf Plus 9.4 23 6.8 28 =27, 7% 21.7%
F Opel Astra 8.2 22 7.1 25 -13.4% 13.6%
G VWY Golf Plus 8.2 20 6.5 25 -20,7% 25.0%
H Opel Astra 8.2 22 5.6 3 -31.7% 40.9%
| VW Golf Plus 8.2 22 6.5 24 -20.7% 9.1%
J VW Golf Plus 8.2 22 53 31 -35.4% 40.9%
K Opel Astra 8.2 22 6.4 29 -22.0% 31.8%
L Opel Astra 8.4 2z 6.5 25 -19.0% 13.6%
] VW Golf Plus 9.1 21 549 25 -36.2% 19.0%
M VW Golf Plus 7.3 21 6.4 23 -12.3% 9.5%
Q0 Opel Astra 7.5 21 6.7 22 -10.7% 4.8%
P Opel Astra 6.8 21 5.6 30 -17.6% 42.9%
Q Opel Astra 7.4 20 6.6 22 -10.5% 10.0%
R Opel Astra 7.4 20 57 25 -23,0% 25.0%
5 Opel Astra 7.4 20 6.5 21 -12.2% 5.0%
T Opel Astra 7.7 20 6.3 23 -15.2% 15.0%
L Opel Astra 7.7 20 5 26 -22.1% 30.0%

3

Table 1: Example of results
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Another participants, as fleets using trucks were focused on training for his mixed fleet.
Therefore the systematic was almost the same. The lesson started with driving a
familiar course out of daily routine of the
parcel delivery drivers. Some of the cars
were not equipped with board
computers. In this case the group was
concentrated on a car with the right
equipment. In one case the practical
training was done in a personal car.

After this, it follows the theoretical part,
where every participant took his input

out of his own knowledge into the group.
After this lesson, the participants were trained in real life cases inside the truck and
finally while touring through their familiar working route.

This has an outstanding impact to the success, because it is very authentic and so the
‘ participants who sometimes are
1 sceptical before will be impressed about
the positive effects regarding average
fuel consumption and the average
speed.

| After second driving the group came
. together again and discussed the
analysis of the data.

Impressed of their own success every participant got his certificate out of the hands of
his team leader.

Lessons learned

- avery useful and practical lesson learnt on the benefits of having a database
with fuel consumptions per vehicle and also how to analyze and evaluate its
figures in a given context

- the trained staff declared that monetary scheme was not 100% stimulating
them in reconsidering their driving behaviour but their own interest in saving
fuel and environment protection, even with new buses offering them better

driving conditions
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1.3.2.2 Training of Management

For the management team - develop of a most suitable rewarding scheme for the staff
contributing to the fuel savings, logistic improvement - adapting service quality
(frequency/bus size) to the demand, adapting routes to the demand, etc.

Workshop for managers consisted of theoretical lecture on importance of efficient
and sustainable fleet management comprising:

- Importance of appropriate vehicle and spare parts procurement,

- Principles of eco-driving,

- Principles of motivation,

1.3.2.3 Training of maintenance staff

For the maintenance staff — regular tires pressure control, wheel/tire check (tie,
camber, caster, twin tire diameters, twin tire kissing, etc); engines check (lube oll,
spark plugs, compression ratio, etc.), and periodical check and change of air filters
with aim to achieve:

- To train different staff categories in accordance with the purpose of the project;

- By efficiently and eco-friendly bus/engine operation to save fuel and energy
together with decreasing of CO2 emissions;

- To develop and apply an easy way to implement financial and social rewarding
scheme;

- To set-up a coherent governance system targeted of energy efficiency issues;

- Stage by stage to change the busses of the fleet with new busses with low
motor vehicle emissions and higher Euro category, mainly Euro 3 with
tendency for Euro 4;

- To find and apply of suitable measures for decreasing of the influences of the
difficulties and obstacles as strenuous work of the drivers in the public transport
in the capital, traffic jams, etc.

- Technical measures:

- Monitoring fuel consumption at peak hours (maximum bus load) and during
week ends (reduced bus load)

- A higher specific consumption of about 3% was registered under crowded
traffic conditions

- Air filter cleaning:

- A 2% fuel saving was registered, for a same driver, in similar traffic conditions

and bus loading;
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- It was recommended to repeat this operation every two weeks or every time
the engine indicator is requesting for this maintenance operation

- Tire pressure variations, comparing with nominal values:

- Reducing it with 0.5bar, at all front R —
and back wheels of a bus, fuel
consumption increased with about
2.4%, for a same driver, similar
traffic conditions and bus loading.

- Replacing engine oil at half of the
recommended interval by bus
provider:

- This measure wasnt tested
anymore, given the negative cost benefit results, as estimated by bus
providers.

1.3.3 Evaluation phase

This illustrated example of collecting data shows the special characteristic that there is
no fixed allocation between driver and vehicle, so there is allocation between groups of
vehicles to groups or drivers. Amazing in this case is that it works with nearly the same
success as in usual cases.

The following data shows the results after half the time of the project:

GreenFleet- GreenFleet- Anzahl GreenFleet- GreenFleet- Referenzverbrauch- Einsparung @ Verbrauch ~ @ Einsparung Menge  CO2-Ersparnis
Gruppe Periode Fahrzeuge Km Menge [I] Menge [I] Menge in Liter (1/100km) pro Fahrzeug in Liter in kg
Gesamt 200610 23 12,59
Gesamt 200611 31 14,74
Gesamt 200612 31 12,71]

Gesamt 200701 32 40.765| 4.398] 4.473,58 75,58 10,79 2,36 134,57
Gesamt 200702 33 34.183] 3.807 3.907,69 100,69 11,14 3,05 188,28
Gesamt 200703 32 43.194] 4.591 4.795,69 204,69 10,63] 6,40 384,07
Gesamt 200704 33 31.807| 3.292) 3.495,05| 203,05 10,35 6,15 419,35
Gesamt 200705 32 35.261] 3.867 4.045,95] 178,95 10,97| 5,59 363,27
Gesamt 200706 32 41.574] 3.979 4.620,35] 641,35 9,57 20,04 1.340,54]

Summe 226.784 23.934 25.338,30 1.404,30 2.830,08,

GreenFleet- GreenFleet-  Anzahl ~ GreenFleet- GreenFleet- Referenzverbrauch- Einsparung Mittl. @ Verbrauch @ Einsparung Menge = CO2-Ersparnis
Gruppe Periode Fahrzeuge Km Menge [1] Menge [1] Menge in Liter (//200km) pro Fahrzeug in Liter inkg

Transporter 200701 72 17,62

Transporter 200702 72 17,33]

Transporter | 200703 59 44,959 6.871] 6.951,69 80,69 16,49 1,37 511,57]

Transporter | 200704 62 36.400 5.243 5.732,38 489,38 15,41 7,89 423 ,44)

Transporter | 200705 61 38.313 5.263 6.025,11 762,11 14,48 12,49 442,13

Transporter | 200706 64 51.006 5.923 7.863,75 1.940,75 13,74 30,32 573,52

Summe 170.678 23.300 26.572,93 3.272,93 1.950,67|
GreenFleet- GreenFleet- Anzahl  GreenFleet- GreenFleet- Referenzverbrauch- Einsparung Mittl. @ Verbrauch @ Einsparung Menge ~ CO2-Ersparnis
Gruppe Periode Fahrzeuge Km Menge [1] Menge [1] Menge in Liter (1/200km) pro Fahrzeug in Liter inkg

LKW 200701 5 27,49

LKW 200702 4 28,86

LKW 200703 8 28.342 9.070 9.529,21] 459,21} 28,97| 57,40] 1.277,61

LKW 200704 4 22.376 6.996 7.709,09 713,09 27,60 178,27| 1.026,34)

LKW 200705 4 18.373 5.483 6.026,43 543,43 27,48 135,86 817,04

LKW 200706 4 32.816 7.102 10.111,57| 3.009,57] 20,93 752,39 1.423,25]
Summe 101.907 28.651 33.376,30 4.725,30 4.544,24]
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In the whole RECODRIVE project success was not equal in every group there have
been:

groups with increasing success
constant fuel consumption and
decreasing success

13,0~

uch: 11.49 [1100km

Istverbrauch I1100km

Figure 1 Example for group with
Jan Feb RMrz Apr [Vlai Jun i i
Monat/Jahr increasing success

M |stverbrauch 1/100km

Istverbrauch I/100km

Figure 2 Example for groups with

= i M i i o constant fuel consumption
Monat/Jahr

M |stverbrauch I/100km
Referenzverbrauch: 11,09 i1100km

n? "
-

10,5 ~ o~
10,0

10,60
95-
9.0 -

Jan Feb

: -
Mrz Apr Mai Jun
Monat/Jahr

Istverbrauch 1/100km
=

Figure 3 Examplef for group with
decreasing success

B |stverbrauch [/100km

www. recodrive.info




1.3.4 Motivation phase

Very important for being successful is continuous information to every single driver.
Therefore we sent to every driver every month the following report (example), were he
can see and relate the results of his driving behaviour.

On the first page he sees his average fuel consumption pet month, OEM Reference
consumption, the personal reference consumption (out of the time before start of the
project) and his own average consumption over the last twelve months.

On the second page there single data is to bee seen, added with, fuel saving, CO,
saving and as the financial rewarding incentive scheme his greenfleet bonus.

It is impressive that this motivation system leads to an increase of fuel saving success.
Therefore it works also if the money system is not offered. In this case motivation
comes out aims to save CO, exhaust.

The most important measure is the continuous information to every single driver about
his personally behaviour.

A second amazing effect is decreasing abrasion of rubber and brake pads. This effect
can be shown through a longer lasting motivation period (at least one year)

The third effect in motivation results is a decreasing claims rate also for the number of
accidents as for the number of damages out of being not carefully.

Finally there is illustrated an example of ongoing driver information to reach a
sustainable motivation.
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Istverbrauch I/100km

s

Oberhaching, 11. Juni 2009

GreenFleet® - Auswertung Periode: 200805 - 200904

Sehr geehrter Herr

nachfolgend moéchten wir Sie tber lhre aktuelle personliche GreenFleet®-Auswertung informieren:

Fahrzeugkennzeichen: M-

Fahrzeugtyp: FORD S-Max 2.5 Titanium
CO2-AusstoB (g/km) It. Hersteller: 224

Referenzverbrauch (I/100km): 12,03

Normverbrauch (I/100km) It. Hersteller: 9.4

13,5

13,0

12,5

Referenzverbrauch: 12.03 1/100k

12,0
15
11,0
10,5]
1001
9,51
9,0 {

Mai  Jun Jul Aug Sep Okt Nov Dez Jan Feb Mrz Apr
Monat/Jahr

M Istverbrauch I/100km

Bankverbindung: Dresdner Bank AG Konto 3 360 003 00 BLZ 700 800 00 HRB 124256 Mtinchen -Ust-IdNr. DE 812 636 281
\ der des Ver Olaf Sehneic haftsfiirer: Thilo v. ( in, Dipl.-Ing. (FH) Roland Vogt
Ein Unternehmen der GE Auto Service Leasing GmbH und der TUV SUD Auto Service GmbH
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2 Results

Assumed the success of all participants can be seen in the following table:
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