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1. INTRODUCTION 

It’s GDS Group  ambition to achieve level 4 of CO2 Performance Ladder. An important part to 
achieve level 4 of the CO2 Performance Ladder is obtaining an understanding of the Scope 3 
emissions of the organization. Scope 3 emissions categories have been identified, according to the 
steps as described in the Corporate Value Chain (Scope 3) standard of the GHG protocol. Their 
impact on CO2 emissions in the GDS business model has been evaluated in “Scope 3 categories 
ranking” report where the categories have been ranked according to the relevant CO2 emissions 
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figures and to the degree of influence that GDS exerts on them. Three of the six highest ranked 
categories have been specifically included and analysed in this chain analyses. 

1.1 References 
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. The below table shows the relationship between GHG, 2010a, GHG 
2010b and the present report’s chapters. 
 
  

Corporate Value Chain (Scope 
3) Standard 

Product Accounting & 
Reporting Standard 

Chain Analysis: 

H3. Business goals and Inventory 
design 

H3. Business Goals 
Chapter 2 

H4. Overview of Scope 3 
emissions 

- 
See GDS doc: Scope 3 
categories ranking 

H5. Setting the Boundary H7. Boundary Setting Chapter 3 & Chapter 4 

H6. Collecting Data 
H9. Collecting Data & Assessing 
Data Quality 

Chapter 6 

H7. Allocating Emissions H8. Allocation Chapter 5 

H8. Accounting for Supplier 
Emissions 

- 
NA: applies to CO2 
Performance Ladder level 5. 

H9. Setting a reduction target 
[…] 

- 
Chapter 11 
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2. OBJECTIVE OF THE CHAIN ANALYSIS 

The main objective for performing chain analyses is to identify GHG reduction opportunities, to 
define reduction targets and to monitor the progress of the consequent reduction activities. 

On the basis of the understanding of the Scope 3 emissions and by means of the chain analyses, 
reduction targets can be set-up. Within the Energy Management Program proper activities are 
defined, based on the set targets, in order to reduce the Scope 3 emissions. 

The information from this analysis is used to start a dialog between supply chain’s partners and it 
hopefully contributes in general to support similar analyses helping to achieve CO2 reduction 
targets. 

3. DEFINING THE SCOPE OF THE ANALYSIS 

Chosen product is G0500010, a 5,7” TFT display for railway application. 
These size of display is used for doors opening/ closing  information inside trains. 
The unit of analysis is an individual piece, so the analysis’ outcome  will be CO2 unitary emissions 
per piece relevant to its whole downstream lifecycle. 
 

4. 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. The life cycle steps considered for the chosen product are: 
 

• Step 1: Transportation & Distribution downstream 
• Step 2: Use of Sold Products 
• Step 3: End of Life treatment of Sold Products  

 
So the present analysis is “gate-to-grave one”, it starts with the product’s shipment from GDS and 
stops with end of life treatment. 

4.1 Product flow 
In the diagram 4.1-A, the product  flow to build-up the final display, along with the required energy 
for their development, are depicted. 
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Fig. 4.1-A Downstream gate-to-grave flow (striped activities are upstream ones). 
 

4.2 Step 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. 
 
 
 
 
 
 

DOWNSTREAM – GATE TO GRAVE 

GDS 
CORNEDO 

finished product 
warehouse 

Customer’s  
warehouse 

System integration 

Use of the 
product 

End of life 
treatment 

RAM 
operations 

Purchased 
goods and 
mayerials 

GDS 
MOTTA 

incoming 

GDS ARAD 

incoming 

GDS ARAD 

production 
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Product weight 
(kg) 

Distance 
(km) 

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

CO2 emissions 
(kg) 

1,3 1200 1,56 300 0,47 
 

4.3 Step 2: Use of sold product 
Electrical consumption 
Product’s service life has been designed to reach 40 years. 
Considering a specified power absorption of 7 W, and a specified mission profile of about 18h/ day 
and 335 working days per year, the CO2 emissions coming from electrical energy absorption are: 
 

Product 
absorbed power 

(kW) 

Expected 
working hours 

during life 
(h) 

Absorbed electrical 
energy during 
product’s life 

(kWh) 

Adopted SKAO 
conversion 

factor 
 (CO2 gr/kWh) 

CO2 emissions 
(kg) 

0,007 241200 1688 455 768,22 
 

 
Reliability, Availability and Maintainability (RAM)  
Product’s calculated MTBF is 75800 h. 
For an expected products life of 40 years, it’s expected to repair/ change it 3 times at least. 
It means that, for each unit,  the following six additional 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) 

1,3 1200*6 9,36 300 2,81 
 
 
Energy caused by product weight itself during operating missions 
Belonging this display model to rolling/ running stock , its use includes also the energy necessary to 
move it. Mission profiles expect 600 km of daily runs for 335 day/ year and for 40 service life 
years. 
The CO2 emissions due to transportation during use are calculated in the below table, considering as 
SKAO conversion factor that one relevant to freight by means of train electrical: 
 
Product weight 

(kg) 
Total life 

mission Distance 
(km) 

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

CO2 emissions 
(kg) 

1,3 8040000 10452 20 209,04 
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Contribution CO2 emissions (kg) 

Electrical consumption 768,22 
RAM 2,81 

Mechanical energy transportation 209,04 
Total 980,07 

 
 

4.4 Step 3: End of Life treatment of Sold Products 
Accurate data relevant to the end of life treatment are missing. 
In small size displays the weight proportion of the mechanical parts that are more easily recyclable 
decreases, so a higher percentage has been assigned to parts subject to disposal. 
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 weight 

(kg) 
Assumed 

percentage 
Weigh’s 

proportion 
Adopted 

EcoInvent 
conversion 
factor (CO2 

kg/kg) 

CO2 emissions 
(kg) 

1,3 30% 0,39 Recycling of 
computer: 0,396 

kg/kg 
 

0,15 

1,3 70% 0,91 Disposal of a 
computer: 4,62 

kg/kg 

4,20 

Total    4,35 
 

5. ALLOCATION 

For allocation method refer to chapter 8 of the Product Accounting & Reporting Standard is used. 
No allocations have been used in this chain analysis, as energy calculations don’t derive from a 
distribution of energy sources, but from the values associated to a single piece. 
 

6. DATA COLLECTION AND DATA QUALITY 

The strong preference to the data collection lies with the use of primary data. Secondary (proxy) 
data is used only if no other information is present. The order in which the data collection is carried 
out is located in the following list: 

1) primary data measured on the basis of CO2 emissions data. 
2) primary data on the basis of fuels/energy consumption. CO2 emissions shall be calculated by 

a conversion factor. 
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3) secondary data measured on the basis of CO2emissions data. 
4) secondary data on the basis of fuel/energy consumption. CO2 emissions shall be calculated 

by a conversion factor. 
5) secondary data on CO2 emissions from general (sector) databases. 

A starting point in each chain analysis is that the CO2 emissions, within the chain steps object of the 
chain analysis, should be based on primary data. For this reason it has been  made use of secondary 
data in the form of fuel/energy consumption of similar equipment and/or (sector) databases. 
 Within this chain analysis is used the EcoInvent 2.0 database [Ecoinvent v2]. This database 
contains a lot of CO2 emissions data, mainly on the extraction of raw materials, production and 
transport to a usage location of many types of materials. With reference to the criteria mentioned in 
the GHG protocol Product Accounting and Reporting Standard, features of this database are: 

• technological representative: the EcoInvent database contains information about many 
different production methods, that usually prevents information technological representative. 

• temporal representative: the EcoInvent database uses data of usually less than 10 years old. 
• geographical representative: chosen for production methods where possible is representative 

of Western Europe. 
• completeness: CO2 emissions data in the database are very complete in the number of 

processes that is taken into account.  
• precision: CO2 emissions data in the database are based on literature with mostly a 

uncertainty of < 5%.  
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7. QUANTIFICATION OF CO 2 EMISSIONS  

 
PHASE CO2 emissions/ 

product unit 
% 

On total 
emissions 

Data Quality Scope 3 ranking 
(reference to GDS 
report “Scope 3 

categories ranking”) 
Transportation 
& Distribution 
(downstream) 

0,47 kg/piece 0,00047 primary data on the basis of 
fuels/energy consumption. CO2 

emissions shall be calculated by 
a conversion factor 

 

Scope 3 category rank 6 

Use of sold 
product 

980,07    kg/piece 
 

0,9951 primary data on the basis of 
fuels/energy consumption. CO2 

emissions shall be calculated by 
a conversion factor 

 

Scope 3 category rank 1 

End of life 
treatment 

 
4,35 kg/ piece 

0,00441 Secondary data on CO2 
emissions from general (sector) 

databases 

Scope 3 category rank 4 

TOTAL 984,89 Kg (0,98 
tons) / piece 

   

 

8. RESULTS 

Use of sold product gives the main contribution to CO2 emissions. It weighs  more than  99% of the 
total of the three considered Scope categories. Considering the whole service life cycle (40 years), 
also the smallest size displays involve a not neglectable CO2 emission level. Considering the sales 
volumes, the analysis confirms that this Scope 3 category contributes, for GDS, more than the 
Scope 1 and 2 activities emissions in a comparable period. 

9. DISCUSSION 

Data uncertainty is due to the following reasons: 
1. use of the truck: in some cases different size trucks could be used, if we assume 80% 

medium size truck, we can have an uncertainty of  0,6*0,2 = 12% 
2. absorbed power will vary in specific conditions and also with use. 
3. missions profiles are provisional Customer’s data. 
4. percentage of disposal has been assumed 
5. secondary data referring to  EcoInvent 2.0 database are declared with a < 5% uncertainty. 

10. POSSIBLE REDUCTIONS 

Significant reductions (from a percentage point of view) could come from a decreasing of electrical 
energy demand  during use. 
For smaller screen size displays it results more difficult to get reductions in absorbed power and 
weight. 
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Increased efficiency is however linked to the possible carry over on Info Plus participation 
initiative, that is reported in the Participation section of this website. 
 

11. REDUCTION GOALS 

A target is set to reduce within 2016 Scope 3 CO2 emissions of 1% compared to 2010 level that was 
123000 tons CO2 (see report “Scope 3 categories ranking”). The reduction so amounts to 1230 tons 
CO2 in absolute value and it’s  almost totally related to the “Use of sold product”  category. 

12. CONCLUSION 

A chain analysis has been carried out on a GDS 5,7” display product. 
Although this screen size model is one of the smallest produced and sold by GDS, it well represents 
all the small range products. 
The chain analysis confirms that Scope 3 emissions are predominant ones compared to Scope 1 and 
2 emissions and a possible reduction measure has been devised. 
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