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1. INTRODUCTION 

GDS participates to the “Info Plus” program, related to a new information panels set for railway 
stations use, absorbing less energy than actual ones. 
Using LED lights instead of fluorescent lighting in the 'backlight' (that provides  the display lights) 
can save 20% to 40% of energy.  
A cooperation was put in place with the Customer, to evaluate the replacement feasibility from a 
technical and economical point of view. 
An implementation plan has been drawn up, that includes: 

- planning, costs 
- logistics (spare parts) 

- transport (GDS, warehouse, stations) 
- location of works, planning 

- type testing. 
 
After one year GDS has tested some samples in house and sent other samples to customers for 
further tests.  
The present report describes and compares the theorical CO2 emissions in field of different types of 
monitor and is used to evaluate the effectiveness of the LED lights technology in reduction of CO2 
consumption. 
 

2. OBJECTIVE OF THE ANALYSIS 

The main target is to demonstrate that the LED lights system can guarantee a real saving in CO2 
emissions if compared with “fluorescent lighting system”. Comparing three different monitor we 
can calculate for each one the emission in field in their entire life cycle. 

 

3. METHOD OF THE ANALISYS 

Our first target was to give evidence of the benefits of LED lights instead old fluorescent light 
system. So, first of all, we have calculated the total emissions in life of SAMPLE A (15 years). 
Then we have calculated the total emissions for the same length of time of  SAMPLE B. In this case 
we have split the life of the monitor in two period: before, and after replacement, to better 
demonstrate the benefit of the replacement in term of CO2 emissions. The last step has been the 
calculation of SAMPLE  C total emissions (the new monitor). 
The last part of the report is the comparison between the three types of monitor. In this last part of 
the analysis has been calculated the saving in CO2 emissions thanks to the replacement. 
As the project is still in the sampling step, it could be possible some change or modification.  
In this case this report will be updated and amended. 
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4. REFERENCES 

As calculation method we use the one described in the report issued last year: “SMALL SCREEN 
DISPLAY:GATE TO GRAVE CHAIN ANALYSIS REPORT 2011”.  
So The structure of this document is based on the Corporate Value Chain (Scope 3) standard [GHG, 
2010a]. In addition, where necessary, the methodology of the Product Accounting & Reporting 
Standard [GHG, 2010b] stands. 
 

5. DEFINING THE SCOPE OF THE ANALYSIS 

We have chosen three kind of monitor for the comparison, hereinafter we call them: 
SAMPLE A: old version now in field 
SAMPLE B: the replacement 
SAMPLE C: the new LED light version 
 
We have calculated the CO2 emissions for each samples (from gate to cradle), then we have 
compared the emissions supposing for each sample the same cycle life.  

6. SYSTEM BOUNDARIES AND PARTNERS IN THE LIFE CYCLE 

The starting point of this analysis was to search for a product inside the organizational and 
operational boundaries described in document ”GEQP 4A-1 Att. n. 1 Legal structure and 
boundaries”. Hence Displays manufactured in Italy and Romania and sold in Europe have been 
considered.  
 
Product flow 
Here below are depicted the three flows, one for each sample: 
 
SAMPLE A (old monitor now in field): 
 
 
 
 
 
 
 
 
       
 
 
 
       
 
 
 
 
 
 

Purchased goods and 
materials Production Arad 

Incoming GDS 
Motta 

Incoming GDS Arad 

GDS Cornedo, 
finished product 

End of life 

Customer warehouse 

Use of the product 
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SAMPLE B: the replacement 
 
 
 
 
     
       
 
 
 
 
 
 
 
 
 
 
 
SAMPLE C: LED light monitor, new version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: in this case,due to the “info Plus” project is still in sampling phase, we have considered 
as flow the same of the SAMPLE A. We do this to better compare  the data. If necessary, due 
to great difference in the processes will emerge in future, we will update this analisys. Anyway 
we can consider that 95% of the production flow will be the same. 
 

Use of the product 
before replacement 

End of life 

Back from field for 
replacement 

Replacement/rework
ing 

Return to customer 
after reworking 

Use of product 

Purchased goods and 
materials 

Production Arad 

Incoming GDS 
Motta 

Incoming GDS Arad 

GDS Cornedo, 
finished product 

warehouse 

End of life 

Customer warehouse 

Use of the product 
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7. SAMPLE A CO2 EMISSIONS CALCULATION:  

7.1 Transportation & Distribution downstream: sample A 
Finished product is directly shipped to Customer’s premises (no distribution). 
In the table here below, CO2 emissions are calculated . 
A medium size truck (10 – 20 ton) has been supposed to choose the most appropriate conversion 
factor. 
 

 

7.2 Use of sold product: sample A 
Electrical consumption 
Product’s service life has been designed to reach 15 years. 
Considering a specified power absorption of 165 W, and a specified mission profile of about 20h/ 
day and 335 working days per year, the CO2 emissions coming from electrical energy absorption 
are: 
 

 
 
Reliability, Availability and Maintainability (RAM) 
Product’s calculated MTBF for the monitor is 50000 hours. 
For an expected products life of 15, it’s expected to repair/ change it 1 times at least. 
It means that, for each unit,  the following 1additional transportations shall be accounted (product 
returns and repaired/ replaced product shipments): 
 

 
 
 
 

Product weight     
(kg)

Distance       (km) Ton*km Adopted SKAO 
conversion factor 
(CO2 gr/tonkm)

CO2 emissions 
(kg)

60 1200 72 300 21,60

Transportation & Distribution downstream 

Product 
absorbed power 

(kW)

Expected working hours during 
life (h)

Absorbed 
electrival energy 
during product's 

life

Adopted SKAO 
conversion factor 

(CO2 gr/kWh)

CO2 emissions 
(kg)

0,165 100500 16583 455 7545,04

Electrical consumption

Product weight     
(kg)

Distance       (km) Ton*km Adopted SKAO 
conversion factor 
(CO2 gr/tonkm)

CO2 emissions 
(kg)

60 2400 144 300 43,20

RAM
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7.3 End of Life treatment of Sold Products: sample A. 
Accurate data relevant to the end of life treatment are missing. 
EcoInvent v2 database conversion factors have been used, relevant to recycling and disposal of a 
computer. These factors are suitable for the product under analysis. 
 

 
 

SAMPLE A EMISSIONS PER 15 YEARS 

 

 
 

Product weight     
(kg)

Assumed percentage (%): 
recycling / disposal

Weight's 
proportion

Adopted 
Ecoinvent 

conversion factor 
(CO2 kg/kg)

CO2 emissions 
(kg)

60 30 18,00 0,396 7,13

60 70 42,00 4,62 194,04

201,17

End of life treatment

Step CO2 (kg) emissions per 15 years %
Transportation 21,60 0,28
E consumption 7545,04 96,6
RAM 43,20 0,6
End life 201,17 2,6

7811,01 100
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8. SAMPLE B CO2 EMISSIONS CALCULATION:  

8.1 Electrical consumption 
Product’s service life for Sample A has been designed to reach 15 years. The first sample we have 
received from customer for the replacement was in field since 2005. It means about 7 years of 
electrical consumption with fluorescent lighting. So we have calculated the CO2 emissions for this 
sample per 7 years before replacement. 

 

8.2 Transportation & Distribution downstream 
We have calculated the CO2 emissions due to the return from field and back again to customer after 
the replacement. A medium size truck (10 – 20 ton) has been supposed to choose the most 
appropriate conversion factor. 

 

8.3 Treatment and disposal of dismissed material during reworking 
To better evaluate the impact of the replacement we have calculated the treatment old material 
removed from sample A and replaced. About the 30% of the total weight (18kg/60kg) is disposed 
of. 

 
 

Product 
absorbed power 

(kW)

Expected 
working hours 
during life (h)

Absorbed electrival energy during 
product's life

Adopted SKAO 
conversion factor 

(CO2 gr/kWh)

CO2 emissions 
(kg)

0,165 46900 7739 455 3521,02

Electrical consumption in field before reworking

Product weight     
(kg)

Distance       
(km)

Ton*km Adopted SKAO 
conversion factor 
(CO2 gr/tonkm)

CO2 emissions 
(kg)

60 2400 144 300 43,20

Transportation & Distribution downstream (back to GDS and to customer after rew.)

Disposal/recycling of dismissed material during reworking 
Weight  of 

material removed   
(kg)

Assumed 
percentage (%): 

recycling / 
disposal

Weight's proportion Adopted 
Ecoinvent 

conversion factor 
(CO2 kg/kg)

CO2 emissions 
(kg)

60 70 42,00 0,396 16,63
recycling

60 30 18,00 4,62 83,16
disposal

99,79
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8.4 Electrical consumption in field 
After the replacement, there is a change in the consumption in field. Before we had 165 watt per 
hour, now, with led light replacement we have 120 watt per hour. Both the values are an average of 
work day of the monitor. The calculation in the below table is per 8 years after the replacement.  

So electrical consumption in field doe SAMPLE B consists of 7 years before replacement + 8 years 
later replacement. Total is 15 years as the SAMPLE A. 

 
  
Reliability, Availability and Maintainability (RAM) 
After the replacement the expected life for the monitor is of 15 years without any other 
maintenance. 
Here below we report the total emissions in field as expected for SAMPLE B, if we consider that 
the product’s service life after replacement has been designed to reach 15 years. 
 

 
 

8.5 End of life treatment 
Accurate data relevant to the end of life treatment are missing. 
EcoInvent v2 database conversion factors have been used, relevant to recycling and disposal of a 
computer. These factors are suitable for the product under analysis. 

 
 

Product 
absorbed power 

(kW)

Expected 
working hours 
during life (h)

Absorbed electrival energy during 
product's life

Adopted SKAO 
conversion factor 

(CO2 gr/kWh)

CO2 emissions 
(kg)

0,12 53600 6432 455 2926,56
* 8 years after replacement

Electrical consumption in field (after reworking)

Product 
absorbed power 

(kW)

Expected 
working hours 
during life (h)

Absorbed electrival energy during 
product's life

Adopted SKAO 
conversion factor 

(CO2 gr/kWh)

CO2 emissions 
(kg)

0,12 100500 12060 455 5487,30
* 15 years after replacement

Electrical consumption in field (after reworking)

Product weight     
(kg)

Assumed 
percentage (%): 

recycling / 
disposal

Weight's proportion Adopted 
Ecoinvent 

conversion factor 
(CO2 kg/kg)

CO2 emissions 
(kg)

60 30 18,00 0,396 7,13
recycling

60 70 42,00 4,62 194,04
disposal

201,17

End of life treatment



 

9 

SAMPLE B EMISSIONS PER 15 YEARS 

 
 

 
 
 
 
 
 
 
 
 

Step CO2 (kg) emissions per 15 years %
E consumption 
before reworking 
(7 YEARS) 3521,02 51,84
Transportation 43,20 0,64
Waste material 99,79 1,47
E consumption 
after reworking (8 
YEARS) 2926,56 43,09
End life 201,17 2,96

6791,74 100,00
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9. SAMPLE C, CO2 EMISSIONS CALCULATION:  

9.1 Transportation & Distribution downstream 
Finished product is directly shipped to Customer’s premises (no distribution).In the table here 
below, CO2 emissions are calculated .A medium size truck (10 – 20 ton) has been supposed to 
choose the most appropriate conversion factor. 

 

9.2 Step 2: Use of sold product: sample C 
Electrical consumption 
Product’s service life has been designed to reach 15 years. 
Considering a specified power absorption of 105 W, and a specified mission profile of about 20h/ 
day and 335 working days per year, the CO2 emissions coming from electrical energy absorption 
are: 

 
Reliability, Availability and Maintainability (RAM) 
Product’s calculated MTBF is 100000 hours. 
For an expected products life of 15, it’s expected to repair/ change it 1 times at least. 
It means that, for each unit,  the following 1additional transportations shall be accounted (product 
returns and repaired/ replaced product shipments): 
 

 
 

 
 

 

Product weight     
(kg)

Distance       (km) Ton*km Adopted SKAO 
conversion factor 
(CO2 gr/tonkm)

CO2 emissions 
(kg)

45 1200 54 300 16,20

Transportation & Distribution downstream 

Product 
absorbed power 

(kW)

Expected working hours 
during life (h)

Absorbed 
electrival energy 
during product's 

life

Adopted SKAO 
conversion factor 

(CO2 gr/kWh)

CO2 emissions 
(kg)

0,105 100500 10553 455 4801,39

Electrical consumption

Product weight     
(kg)

Distance       (km) Ton*km Adopted SKAO 
conversion factor 
(CO2 gr/tonkm)

CO2 emissions 
(kg)

45 2400 108 300 32,40

RAM
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9.3 Step 3, End of Life treatment of Sold Products: sample C 
Accurate data relevant to the end of life treatment are missing. 
EcoInvent v2 database conversion factors have been used, relevant to recycling and disposal of a 
computer. These factors are suitable for the product under analysis. 
 

 

 
SAMPLE C EMISSIONS PER 15 YEARS 
 

 

 
 
 

Product weight     
(kg)

Assumed percentage 
(%): recycling / disposal

Weight's 
proportion

Adopted 
Ecoinvent 

conversion factor 
(CO2 kg/kg)

CO2 emissions 
(kg)

45 30 13,50 0,396 5,35
recycling

45 70 31,50 4,62 145,53
disposal

150,88

End of life treatment

Step CO2 (kg) emissions per 15 years %
Transportation 16,20 0,32
E consumption 4801,39 96,0
RAM 32,40 0,6
End life 150,88 3,0

5000,86 100
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10. COMPARISON & SAVINGS CO2:  

After the calculation of the CO2 emissions for all three types of monitors we have compared the 
results. Here below a graph were the emissions calculated per 15 years are compared. 

 
As we can see by the graph the best performance is of the new monitor with LED System, anyway 
the replacement (SAMPLE B) can guarantee a good savings in term of CO2 if compared with the 
“old” monitor.  
In the following charts we can valuate in easy way the savings of CO2 thanks to the new LED lights 
solutions. 

 
Chart A 
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In the Chart A we can evaluate in clear way the savings in term of emissions thanks to the 
replacement. If we considers the total life of the old monitor (15 years) we have 7811 kg/CO2 of 
emissions. If we introduce the replacement after 7 years we can save in 8 years about 544 kg/CO2. 

 
Chart B 

In the Chart B  we have considered the emissions of the “replacement” in its whole life. It means 
about 7 years (before the reworking) + 15 (years of new expected life) = 22 years. 
Even in this case is clear the good result of the replacement. The difference between an “old 
monitor” and the one with LED lights system is a saving of 1019 kg/CO2. 
 

 
Chart C 

In the Chart C we have compared the new monitor with the old one. In this case is even more 
evident the good performance of the LED lights installed in a new monitor. In 15 years we have a 
savings of 2810 CO2/Kg. 
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11. CONCLUSION 

The most important contribution in CO2  emissions is the electrical consumption in field. As we 
have expected the use of LED lights instead of old fluorescent system can guarantee a less 
consumption of electrical energy and, consequently, a good savings in CO2 emissions. 

As we have seen the old monitor has a consumption of 165 watt x hour as average, the 
“replacement” has 120 watt x hour, the new LED lights monitor about 105 watt x hour. 

Seen that so far we have only tested a few samples, we cannot confirm the data. A margin of error 
remains, and so we may update this statement as soon as we move on to pre series and laboratory 
tests are concluded. 
 However we can say that the monitor replaced (SAMPLE B) save about 68 kg/CO2 per year if 
compared with the old monitor. The new monitor (SAMPLE C), can save about 187 kg/CO2 per 
year if compared with the old monitor. 

As we expect a return from field for reparation of about 3000 pcs, in about one/two years, it means 
a savings for the next 15 years of 3060 ton/CO2. 

 
3000	푚표푛푖푡표푟푠 ∗ 68	푘푔 ∗ 15	푦푒푎푟푠

1000 푘푔 = 3060	푡표푛/퐶푂2 

 
Due to we are in sampling phase it could be possible some kind of modification in the project. 
For this reason we will update this report anytime will be necessary. 


