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ANNEX 3: ADDITIONAL DATA AND GRAPHS FOR THE 
ENVIRONMENTAL PERSPECTIVE FOR ALL CASES 
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Energy consumption for BELGIUM 
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Total energy1 use for the milling + baking process in Belgium 
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Emissions for BELGIUM 
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Total emissions caused by the baking + milling processes in Belgium 
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2 Case Transport 
 
• Data on car transport 
 
2000 
Data  Source 
Top 20 car fleet  NIS-statistics 
Weight 941 kg Weighted average top-20 car 

fleet (NIS-statistics) 
Composition 68% steel, 6% aluminium and alloy, 

3% other non-ferro, 3% glass, 12% 
plastics, 5% rubber, 3% other 

Mira-T background document 

Fuel consumption 7.54 l/100 km (petrol) 
6.17 l/100 km (diesel) 

Weighted average top-20 car 
fleet (NIS-statistics) and 
producer data 

Emissions during driving   
NOx 0.96 g/km (petrol) 

0.74 g/km (diesel) 
TEMAT model VITO 

VOC 1.39 g/km (petrol) 
0.08 g/km (diesel) 

TEMAT model VITO 

SO2 0.007 g/km (petrol) 
0.03 g/km (diesel) 

TEMAT model VITO 

CO2 201 g/km (petrol) 
190 g/km (diesel) 

TEMAT model VITO 

CO 10.92 g/km (petrol) 
0.58 g/km (diesel) 

TEMAT model VITO 

Pb 0.0004 g/km (petrol) 
0 g/km (diesel) 

TEMAT model VITO 

Total number of cars in 
Belgium 

4 678 376 NIS-statistics 2000 
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Average annual number of 
vehicle km per car 

15 032 NIS-statistics 2000 

Average seat occupancy 1.42 NIS-statistics 2000 
Total annual passenger km in 
Belgium 

99 862 million passenger km Calculated based on previous 3 
data 

Average life span of car 200 000 km (petrol) 
300 000 km (diesel) 

Alg 3, auto 47, Tracking 
Transport systems, Febiac 

 
1975 
Data  Source 
Top 10 car fleet  NIS-statistics 
Weight 871 kg Weighted average top-20 car 

fleet (NIS-statistics) 
Composition 62% steel, 17% cast iron, 3.5% 

aluminium and alloy, 0.5% copper, 
3% glass, 7% rubber, 7% other 

Monografieën leefmilieu (De 
auto, een modern probleem) 

Fuel consumption 8.44 l/100 km (petrol) 
 

Weighted average top-20 car 
fleet (NIS-statistics) and 
producer data 

Emissions during driving   
NOx 3.26 g/km (petrol) Monografieën leefmilieu (De 

auto, een modern probleem) 
VOC 2.81 g/km (petrol) Monografieën leefmilieu (De 

auto, een modern probleem) 
SO2 0.073 g/km (petrol) Monografieën leefmilieu (De 

auto, een modern probleem) 
CO2 171.6 g/km (petrol) Based on C-balance 
CO 19.19 g/km (petrol) Monografieën leefmilieu (De 

auto, een modern probleem) 
Pb 0.0253 g/km (petrol) Calculation based on Pb-content 

of petrol 
Total number of cars in 
Belgium 

2 613 835 NIS-statistics 1975 

Average annual number of 
vehicle km per car 

11 284 NIS-statistics 1975 

Average seat occupancy 1.8 Auto 48 
Total annual passenger km in 
Belgium 

53 090 million passenger km Calculated based on previous 3 
data 

Average life span of car 150 000 km 9th International TNO-
conference - proceedings 

 
1960 
Data  Source 
Top 10 car fleet  NIS-statistics 
Weight 837 kg Weighted average top-20 car 
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fleet (NIS-statistics) 
Composition 79% iron and steel, 4% other non-

ferro, 3% glass, 5% rubber, 9% other 
Auto 47 

Fuel consumption 8.21 l/100 km (petrol) 
 

Weighted average top-10 car 
fleet (NIS-statistics) and 
producer data 

Emissions during driving   
NOx 2.65 g/km (petrol) NCAD 
VOC 5.4 g/km (petrol) NCAD 
SO2 0.086 g/km (petrol) Based on S-content petrol (0.7 g 

S/kg petrol) 
CO2 126.77 g/km (petrol) Based on C-balance 
CO 44.25 g/km (petrol) NCAD 
Pb 0.0369 g/km (petrol) Calculation based on Pb-content 

of petrol 
Total number of cars in 
Belgium 

753 136 NIS-statistics 1960 

Average annual number of 
vehicle km per car 

17 500 Staal et al 

Average seat occupancy 2 Auto 48 
Total annual passenger km in 
Belgium 

26 360 million passenger km Calculated based on previous 3 
data 

Average life span of car 150 000 km Expert opinion 

 
1925 
Data  Source 
Representative model T-Ford  
Weight 1200 kg NCAD 
Composition 90% steel, 10% wood and rubber Own estimation 
Fuel consumption 13 l/100 km (petrol) 

 
NCAD, confirmed with VITO-
measurements 

Emissions during driving   
NOx 3.603 g/km (petrol) VITO-measurements 
VOC 1.619 g/km (petrol) VITO-measurements 
SO2 0.137 g/km (petrol) Based on S-content petrol (0.7 g 

S/kg petrol) 
CO2 282.622 g/km (petrol) VITO-measurements 
CO 5.341 g/km (petrol) VITO-measurements 
Pb 0 g/km (petrol) NCAD 
Total number of cars in 
Belgium 

54 401 NIS-statistics 

Average annual number of 
vehicle km per car 

5 000 Own estimation 

Average seat occupancy 3 Own estimation based on expert 
opinion (mix of profesional use 
and rich people) 
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Total annual passenger km in 
Belgium 

816 million passenger km Calculated based on previous 3 
data 

Average life span of car 50 000 – 100 000 km Expert opinion 

 
Emission measurements of T-Ford 
In May 2003, Vito performed emission measurements on a Ford-T (see photo below). 
Literature refers to an average fuel consumption of a Ford-T of 13.30 l/100km. The Vito 
measurements show a maximum fuel consumption of 12.62 l/100km at a speed of 40 km/h. 
The emissions that are measured at this speed and fuel consumption are listed in the table 
below. The emission data for CO have to be verified because the motor was tuned during 
the measurements, which results in a lower CO-emission than in reality. 
 
Speed CO2 (g/km) CO (g/km) KWS (g/km) NOx (g/km) 
40 km/hrs 282,622 5,341 1,619 3,603 

 
 
 
• Data on train transport 
 
2000 
Data  Source 
Representative electrical 
locomotive 

Series 21 and 27 
85 ton 

NMBS Statistical report 2000 

Representative electrical motor 
vehicle 

Series 96 
160 ton 

NMBS Statistical report 2000 

Representative carriage Type I11 
50 ton 

NMBS Statistical report 2000 
Expert opinion (museum 
NMBS) 

Weight average train 401 ton NMBS Statistical report 2000 
(division bruto-ton km for 
locomotives and motor 
vehicles) 
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Composition 90% steel (locomotive) 
80% steel (motor vehicle and 
carriage) 

Expert opinion (W. Bontinck, 
museum) 

Fuel consumption 477 kJ/passenger km of which 
415 kJ/pkm electricity 
62 kJ/pkm diesel 

NMBS Statistical report 2000 
(calculation performed by W. 
Bontinck of NMBS) 

Emissions during driving   
NOx Electricity: see power station 

1.713 g/MJ diesel 
Diesel: Susatrans 

SO2 Electricity: see power station 
0.110 g/MJ diesel 

Diesel: Susatrans 

CO2 Electricity: see power station 
73.326 g/MJ diesel 

Diesel: Susatrans 

CO Electricity: see power station 
0.574 g/MJ diesel 

Diesel: Susatrans 

Average seat occupancy 95 NMBS Statistical report 2000 
Total annual passenger km in 
Belgium 

7 755 million passenger km NMBS Statistical report 2000 

Average life span of car 6 million train km Tracking Transport systems, 
expert opinion W. Bontinck, 
museum NMBS 

 
1975 
Data  Source 
Representative electrical 
locomotive 

Type 23 
80 ton 

Museum NMBS 
NMBS Statistical report 1975 

Representative electrical motor 
vehicle 

“tweetjes” 
105 ton 

Museum NMBS 
NMBS Statistical report 1975 

Representative diesel 
locomotive 

Type 51 and 62 
80 ton 

Museum NMBS 
NMBS Statistical report 1975 

Representative carriage Type M2 
40 ton 

Museum NMBS 
NMBS Statistical report 1975 

Weight average train 384 ton NMBS Statistical report 1975 
(division bruto-ton km for 
locomotives and motor 
vehicles) 

Composition 95% steel (locomotive) 
80% steel (motor vehicle and 
carriage) 

Expert opinion (W. Bontinck, 
museum) 

Fuel consumption 511 kJ/passenger km of which 
202 kJ/pkm electricity 
309 kJ/pkm diesel 

NMBS Statistical report 1975 
(calculation performed by W. 
Bontinck of NMBS) 

Emissions during driving   
NOx Electricity: see power station 

1.276 g/MJ diesel 
Data Deutsche Bahn 
(measurements) 

SO2 Electricity: see power station Based on S-content diesel 
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0.231g/MJ diesel (0.5wt% S in diesel) 
CO2 Electricity: see power station 

73.927 g/MJ diesel 
Data Deutsche Bahn 
(measurements) 

CO Electricity: see power station 
0.574 g/MJ diesel 

Based on C-balance 

Average seat occupancy 117 NMBS Statistical report 1977 
Total annual passenger km in 
Belgium 

8 258 million passenger km NMBS Statistical report 1977 

Average life span of car 6 million train km Tracking Transport systems, 
expert opinion W. Bontinck, 
museum NMBS 

 
1960 
Data  Source 
Representative electrical 
locomotive 

Type 23 
80 ton 

Museum NMBS 
NMBS Statistical report 1960 

Representative electrical motor 
vehicle 

“tweetjes” 
105 ton 

Museum NMBS 
NMBS Statistical report 1960 

Representative steam 
locomotive 

Type 29 and 64 
84 ton (type 29), 69 ton (type 64) 
Tender (content: 13m³): 18.5 ton 

Museum NMBS 
Technical sheets 
NMBS Statistical report 1960 

Representative carriage Type M2 
40 ton 

Museum NMBS 
NMBS Statistical report 1960 

Weight average train 348 ton NMBS Statistical report 1960 
(division bruto-ton km for 
locomotives and motor 
vehicles) 

Composition 95% steel (locomotive) 
80% steel (motor vehicle and 
carriage) 

Expert opinion (W. Bontinck, 
museum) 

Fuel consumption 1484 kJ/passenger km of which 
96 kJ/pkm electricity 
102 kJ/pkm diesel 
1286 kJ/pkm coal 

NMBS Statistical report 1960 
(calculation performed by W. 
Bontinck of NMBS) 

Emissions during driving   
NOx Electricity: see power station 

1.276 g/MJ diesel 
0.330 g/MJ coal 

Diesel: Data Deutsche Bahn 
(measurements) 
Coal: TNO-report (Bakkum et 
al) 

SO2 Electricity: see power station 
0.231g/MJ diesel 
0.551 g/MJ coal 

Based on S-content diesel and 
coal (0.5wt% S in diesel, 
0.9wt% S in coal) 

CO2 Electricity: see power station 
73.927 g/MJ diesel 
94.570 g/MJ coal 

Diesel: Data Deutsche Bahn 
(measurements) 
Coal: TNO-report (Bakkum et 
al) 
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CO Electricity: see power station 
0.574 g/MJ diesel 
0.020 g/MJ coal 

Diesel: Based on C-balance 
Coal: TNO-report (Bakkum et 
al) 

Average seat occupancy 138 NMBS Statistical report 1960 
Total annual passenger km in 
Belgium 

8 577 million passenger km NMBS Statistical report 1960 

Average life span of car 6 million train km Tracking Transport systems, 
expert opinion W. Bontinck, 
museum NMBS 

 
1925 
Data  Source 
Representative electrical 
locomotive 

McIntosh type 44 
46 ton 
G8 type 81 
62 ton 
Tender (content 13m³): 18.5 ton 

Expert opinion museum NMBS 
Technical sheets 
 

Representative carriage Type GCI 
26 ton 

Museum NMBS 
 

Weight average train 310 ton NMBS Statistical report 1926 
(bruto-ton km for locomotives) 

Composition 95% steel (locomotive) 
60% steel (carriage) 

Expert opinion museum NMBS 
 

Fuel consumption 4 270 kJ coal/passenger km NMBS Statistical report 1926 
(calculation performed by W. 
Bontinck of NMBS) 

Emissions during driving   
NOx 0.330 g/MJ coal Coal: TNO-report (Bakkum et 

al) 
SO2 0.551 g/MJ coal Based on S-content coal 

(0.9wt% S in coal) 
CO2 94.570 g/MJ coal Coal: TNO-report (Bakkum et 

al) 
CO 0.020 g/MJ coal Coal: TNO-report (Bakkum et 

al) 
Average seat occupancy 152 NMBS Statistical report 1995 

(data for 1927) 
Total annual passenger km in 
Belgium 

6 256 million passenger km NMBS Statistical report 1995 

Average life span of car 3 million train km expert opinion W. Bontinck, 
museum NMBS 
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• Data on transport by bycicle 
 
2000 
Data  Source 
Weight 15 kg Data: expert opinion O. 

Beaujon, website Batavus and 
Gazelle, Tracking Transport 
Systems 

Composition 77% steel, 5% aluminium and alloy, 
3% plastics and rubber, 16% other 

Tracking Transport Systems 

Total number of bycicles in 
Belgium 

3 000 000 Assumption: comparable with 
1975 

Average annual number of 
vehicle km per bycicle 

1 000 Expert opinion O. Beaujon 

Total annual passenger km in 
Belgium 

3 000 million passenger km Calculated based on previous 
data 

Average life span of bycicle 10 000 km Tracking Transport Systems, 
expert opinion O. Beaujon 

 
1975 
Data  Source 
Weight 15 kg Data: expert opinion O. 

Beaujon 
Composition 77% steel, 5% aluminium and alloy, 

3% plastics and rubber, 16% other 
Expert opinion: O. Beaujon 
(identical as 2000) 

Total number of bycicles in 
Belgium 

2 947 926 Statistical Yearbook of Belgium 
1976 

Average annual number of 
vehicle km per bycicle 

1 000 Expert opinion O. Beaujon 

Total annual passenger km in 
Belgium 

2 948 million passenger km Calculated based on previous 
data 

Average life span of bycicle 10 000 km Tracking Transport Systems, 
expert opinion O. Beaujon 

 
1960 
Data  Source 
Weight 15 kg Data: expert opinion O. 

Beaujon 
Composition 95% steel and iron Expert opinion: O. Beaujon  
Total number of bycicles in 
Belgium 

2 958 684 Calculation based on linear 
intropolation 1950-1975 (NIS 
Statistical Yearbook for 
Belgium 1952) 

Average annual number of 
vehicle km per bycicle 

1 000 Expert opinion O. Beaujon 

Total annual passenger km in 2 959 million passenger km Calculated based on previous 



  12/15 
 

Belgium data 
Average life span of bycicle 10 000 km Tracking Transport Systems, 

expert opinion O. Beaujon 

 
1925 
Data  Source 
Weight 18 kg Data: expert opinion O. 

Beaujon 
Kroonblaadje 1995 

Composition 95% steel and iron Expert opinion: O. Beaujon  
Total number of bycicles in 
Belgium 

1 405 154 Segers 2002 

Average annual number of 
vehicle km per bycicle 

2 000 Own assumption based on 
average life span (in km and 
years) 

Total annual passenger km in 
Belgium 

2 810 million passenger km Calculated based on previous 
data 

Average life span of bycicle 20 000 km  

 
 

3 Case Drinking water 
 
• Statistics for water companies in Belgium in 20002: 
 

 production connections inhabitants served mains 

 (million m³)   (km) 
VMW 137.341.220 1.015.838 2.597.609 30.835 
AWW 145.435.764 146.279 1.000.000 2.328 
BIWM 141.610.450 383.477 2.100.000 5.006 

total 3 companies 424.387.434 1.162.117 5.697.609 38.169 
total Belgium 726.700.000 3.806.000 10.263.414 101.414 

 
• Purpose of water use in Belgium3: 
 

purpose l/day/capita % 
food and beverage 4,8 4 
dishwashing 8,4 7 
personal hygiene 38,4 32 
toilet 42 35 
laundry 15,6 13 
maintanance 10,8 9 

                                                 
2 Data from AWW, Jaarverslag 2000, BIWM, Activiteitsverslag 2000 and VMW, Jaarverslag 2000. 
3 Data from Belgaqua, Blauwboek, 2002 
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The figures shown in this table explain why the water use per day per person is higher in 
2000 than in 1950. While the use of drinking water as a beverage and for preparing food 
probably has not changed much, the use in devices such as washing machines and 
dishwashers, for personal hygiene and house and car maintanance has increased 
significantly.  
 
• Energy use per m³ drinking water: 
 

MJ/m³ 1950 1975 2000 
extraction + treatment 0,807 1,39 1,37 
chemicals 0,164 0,221 0,239 
distribution 0,277 0,308 0,299 
total 1,248 1,919 1,908 

 
The figures above are a result of the combination of company specific data from VMW, 
AWW and BIWM. The energy use per m³ drinking water depends on the source. 
Groundwater (used relatively more in the Walloon Region) requires a much less thorough 
treatment than surface water (used relatively more in Falnders). This has been taken account 
of in the data above. 
 
• Energy use for total Belgian consumption of drinking water: 

 
TJ 1800 1850 1900 1950 1975 2000 
total 0 0 negligible 259 808 858 

 
• Water mains in use by the three water companies in 2000: 
 
VMW has provided a very detailed spreadsheet containing the length per material and per 
diameter and the used types (diameter and thickness) per material and per period of time. 
Based on these figures, the average thickness per diameter and per material has been 
estimated, allowing us to calculate the total amount of materials used in all water mains. 
VMW estimates the average life time for all materials as 50 years. 
BIWM and AWW have provided similar information. BIWM estimates the average life time 
for all materials as 80 years. We have assumed 50 years for all water companies, in order to 
be consistent. 
The table below shows the total amount of materials in use by the three water companies in 
2000. For the environmental profile for 2000, we have taken into account the amount of 
water distributed and the life time of these water mains. 
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material weight 
  (ton) 
PE 141 
PVC 43.874 
asbestos cement 217.494 
cast iron 173.533 
steel 62.468 
reinforced concrete 22.197 
brickwork 520.730 

 
• Infrastructure in use by the three water companies in 2000: 
 
VMW and AWW have provided detailed information on the amounts and materials used for 
infrastructure for production, storage and distribution (water towers, water production 
centres, reservoirs, hydrants, …). VMW estimates the average life time as 50 – 100 years, 
depending on the kind of infrastructure. 
The table below shows the total amount of materials in use by the three water companies in 
2000. For the environmental profile for 2000, we have taken into account the amount of 
water distributed and the life time of these constructions. 
 

material weight 

  (ton) 

reinforced concrete 947.437 

brickwork 67.420 

PE 870 

steel 17.244 

 
• Other data: 
 
Data on the amounts of chemicals and the treatment of sludge were provided by VMW and 
AWW. However, the data is confidential and is thus not shown here. 
 
• Emissions per m³ drinking water: 
 

  1950 1975 2000 
g CO2-eq 407 337 172 
mg NOx-eq 1200 781 291 
mg SO2-eq 2340 4010 396 
mg CO-eq 45 34 30 
mg CxHy-eq 5 13 8 
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• Emissions for total Belgian consumption of drinking water: 
 

 1800 1850 1900 1950 1975 2000 
ton CO2-eq 0 0 negligible 84.400 142.000 77.500 
ton NOx-eq 0 0 negligible 248 329 131 
ton SO2-eq 0 0 negligible 485 1690 178 
ton CO-eq 0 0 negligible 9,4 14,4 13,6 
ton CxHy-eq 0 0 negligible 1,1 5,6 3,5 

 



Annex 4 – Additional data for the social and economic perspective for all cases 

  1/6 

ANNEX 4:  ADDITIONAL DATA FOR THE SOCIAL AND 
ECONOMIC PERSPECTIVE FOR ALL CASES 

 
1 Real prices 
 
The calculation of the real prices is based on the nominal prices1 and a ‘typical average 
day wage’. C. Vandenbroeke2 calculated these wages for the key years 1800-1850-1900-
1950 and 1975.  
 
For the year 2000, we tried to use the same calculation. We found the ‘average gross 
salary’ for the year 2000 (1073,45 BEF per hour). It was also mentioned that 60,27% of 
this amount is used for direct salaries and bonuses (net wages). And finally, a full time 
employee worked 1586 hours (7 hours a day) in the year 2000. Using these data, we tried 
to calculate a ‘typical average day wage’ for the year 2000, in order to be able to 
complete the data set of the real prices. Of course, one has to bear in mind these 
differences in data retrieving and methodology. 
 
1073,45 BEF/hour * 1586 hours = 1 702 491,7 BEF 
1 702 491,7 BEF *60,27% = 1 026 091,7 BEF 
 
1586 hours, 7 hours a day = 226,57 working days per year 
 
1 026 091,7 / 226,57 = 4529 BEF/day 
 

1.1. The price of bread 
 
 Wheat bread 

(BEF) 
Rye bread 
(BEF) 

Wheat bread 
(labour 
days/bread) 

Rye bread 
(labour 
days/bread) 

Typical 
average day 
wage (BEF) 

1800     1,30 
1816 0,570 0,280 0,44 0,21 1,30 
1850 0,347 0,154 0,27 0,12 1,30 
1900 0,250 0,2 0,1 0,08 2,60 
1950 6,9  0,05  127,30 
1975 21  0,03  752,90 
2000 57,675  0,013  4529 

                                                 
1 For the references: see social and economic perspective. 
2 For the argumentation: 
C. Vandenbroeke (1988). 
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1.2. The price of transportation 
 
 Car price (BEF) Petrol price (BEF/l) Bicycle price (BEF) 
1900 7062  200 
1925 29296 1,51 487 
1960 90000(in 1962) 8,510 (in 1967) 2183 (1961) 
1975 127000 13,9  
2000 568000 42,58 13120 
 
 Real car price 

(labour days/car) 
Real petrol price 
(labour days/30l)3 

Real bicycle price 
(labour days/bike) 

Typical 
average 
day wage 
(BEF) 

1900 2716,15  76,92 2,60 
1925 1533,82 2,37 25,5 19,1 
1960 322,47 (in 1962) 0,6 (in 1967) 7,82 (1961) 205,1 4 
1975 168,68 0,55  752,90 
2000 125,41 0,28 2,90 4529,00 
 

1.3. The price of drinking water 
 
 F/m3 

(AWW) 
Labour 
days/m3 
(AWW) 

F/m3 
(Average 
price) 

Labour 
days/m3 
(average 
price) 

Typical 
average day 
wage (BEF) 

1900 0,40 0,15   2,60 
1950 1,50 0,01   127,30 
1975 8,04 0,01 1,68 0,002 752,90 
2000   77,45 0,02 4529,00 
 

                                                 
3 Except for the year 2000 (unleaded petrol), these are the prices for ‘petrol’. 
4 279,1 in 1961 and 1962; 423,3 in 1967 



Annex 4 – Additional data for the social and economic perspective for all cases 

  3/6 

1.4. The price of fuel 
 
 Coals 

(BEF/ton) 
Wood 
(BEF/m3) 

Oil (BEF/l) Natural gas 
(BEF /MJ) 

1800     
1835 36,06 8,99   
1850 31,80 9,80   
1900 38,20 17,22   
1950 1322,07 1,88 3,86  
1975 4745,04  4,78 0,49 
2000 12473,10  14,54 0,37 
 
Segers5 calculated the retail prices for coals, but not for wood. Michotte6 did mention the 
prices for coals and wood, but these are semi - wholesale prices. Therefore, we calculated  
the difference between the two kinds of prices for coals (40%) and we used the same 
proportion to calculate the price of wood. 
 
 Coals 

(labour 
days/ton) 

Wood 
(labour 
days/m3) 

Oil (labour 
days/l) 

Natural gas 
(labour 
days/MJ) 

Typical 
average day 
wage (BEF) 

1800     1,30 
1835 24,04 5,99   1,50 
1850 24,46 7,54   1,30 
1900 14,69 6,62   2,60 
1950 10,38 0,015 0,03  127,30 
1975 6,30  0,006 0,000650 752,90 
2000 2,75  0,003 0,000080 4529,00 
 
Coals: 27500 MJ/ton  
Oil: 42 MJ/liter 
Wood (average): 4650 MJ/m³  

                                                 
5Y. Segers (2002). 
F. Michotte (1936-1937). 
6F. Michotte (1936-1937). 
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 Coals 

(labour 
days/MJ) 

Wood 
(labour 
days/MJ) 

Oil (labour 
days/MJ) 

Natural gas 
(labour 
days/MJ) 

Typical 
average day 
wage (BEF) 

1800     1,30 
1835 0,00087 0,0013   1,50 
1850 0,00089 0,0016   1,30 
1900 0,00053 0,0014   2,60 
1950 0,00038 0,0000043 0,00071  127,30 
1975 0,00023  0,00014 0,000650 752,90 
2000 0,00010  0,00007 0,000080 4529,00 
 
 
2 Number of households 
 
The number of households is based on population figures and on the average number of 
people per household. 
 
 Population7 Number of people 

per household 
Number of 
households 

1800 2 942 8038 5.0 588 560.60 
1850 4 426 202 4.99 903 306.53 
1900 6 693 548 4.310 1 556 639.07 
1950 8 653 653 4.211 2 060 393.60 
1975 9 813 152 3.2 3 066 610.00 
2000 10 263 414 2.3812 4 312 358.80 
 
 

                                                 
7Annuaire statistique de la Belgique (1901). 
NIS, Statistisch jaarboek van België  (1976). 
NIS, Statistisch jaarboek voor België (1952).  
Statistisch jaarboek (1870). 
NIS, Bevolkingscijfers (2003) (www.statbel.fgov.be) 
8 M. Goossens (1992). 
The population figure of 1800 was actually registered in 1806. 
9 V. Duchene (2000). 
10 V. Duchene (2000). 
11 L. Quintens (1976). 
The figures for 1950 and 1975 were actually registered in 1948-1949 and 1973-1974. 
12 NIS, Bevolkingscijfers (2003) (www.statbel.fgov.be) 
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3 Urbanization 
 
An area in 1800 that had 500013 or more inhabitants, is considered an urbanized area. 
However, when the same definition is used for the other key years, the percentage of 
urbanization seems too high. That is why we recalculated the urbanization figures. In 
1800 (using 5000 inhabitants) the ratio (in proportion to the total population) is 0.0017. 
This ratio is invariable and it was used to calculate how much inhabitants were needed in 
the other key years to be able to talk about urbanization. After that, we examined which 
percentage of the Belgian population14 lived in municipalities with that number of 
inhabitants. This is the urbanization percentage. 
 
 Population Ratio Necessary 

number of 
inhabitants 

% of the 
population 
that lives in 
these 
municipalities 
(urbanization) 

% if 5000 
inhabitants 
were to be 
the limit 

1800 2942803 0.0017 5000 18% 18% 
185015 4426202 0.0017 7524.54  34% 
1900 6693548 0.0017 11379.03 35.68% 57% 
1950 8653653 0.0017 14711.21 37.74% 64% 
1960 9178154 0.0017 15602.86 36.76%  
1975 9813152 0.0017 16682.36 40.42% 70% 
2000 10263414 0.0017 17447.8 63.31% 93% 
 
 
4 Casualties 
 
As is shown in the figure below, since around 1975 the number of people dying in road 
traffic is decreasing significantly.  
 

                                                 
13 P. Scholliers (2000). 
14 Annuaire statistique de la Belgique (1902). 
NIS, Statistisch Jaarboek voor België (1953). 
NIS, Statistisch Jaarboek voor België (1961). 
NIS, Loop van de bevolking der gemeenten in 1975 (1976). 
NIS, Bevolkingsstatistieken (2000). 
15 We were not able to recalculate the urbanization percentage for the year 1850 due to a lack of data. 
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Annex 5: Data for electricity production in Belgium 
 
The use of electricity is part of each of the four cases studied.  Making a well-considered 
estimation of the emissions due to electricity generation for the different years is therefore 
inevitable for a comparative analysis. 
 
During the past 50 years, production of electricity has changed considerably. Coal-fired 
steam was the first source of energy used to make electricity commercially. Later,  gas and 
oil were also burned to make steam. In the 1960's nuclear power was introduced. Nowadays, 
nuclear power accounts for most production of electricity, about 57% (Figure 1).  
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Figure 1: Development of electricity generation in Belgium by fuel1234 

 
The quantity of emissions per kWh generated from electricity production plants depends 
among other things on: 
 the type of fuel used (coal / oil / gas)5673 and the sulphur content of the fuel (coal / oil)8 
 the efficiency of the plant 1;  
 the electricity transport efficiency 29. 

 
Table 1 and Figure 2 show the resulting emissions per produced and distributed kWh for the 
years 1950-2000, combining the above quoted sources.  

                                                 
1 1895 – 1995, Tractebel, Metamorfosen van een industriële groep, R. Brion, J.-L. Moreau, Mercatorfonds, 
1995 
2 Statistisch jaarboek 1980; Statistisch jaarboek 1982, Beroepsfederatie van de elektriciteitssector in België 
3 http://www.emis.vito.be/ 
4 www.statbel.fgov.be 
5 Emissieregistratie van vuurhaarden, A. Bakkum, TNO, 1987. 
6 Interactive Simulation Of Electricity Demand And Production, R.M.J. Benders, Rijksuniversiteit Groningen, 
1996. 
7 Mondiale Voetafdruk “Brighthouse”, 2001, J. Jantzen, H. van der Woerd, Instituut voor Toegepaste Milieu-
Economie (TME), 2003 
8 Milieujaarverslag Electrabel 
9 Derde marktrapport VREG 
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  1950 1960 1975 1980 2000 
CO2 (kg/kWh) 1,15 1,09 0,60 0,66 0,28 
NOx(g/kWh) 3,44 2,59 1,44 1,81 0,52 
SO2 (g/kWH) 6,62 7,69 7,30 7,32 0,46 
CO (g/kWh) 0,11 0,09 0,03   0,02 
CxHy (g/kWH) 0,01 0,01 0,02   0,01 

 
Table 1: Emissions of CO2, CO, NOx, CxHy and SO2 due to electricity production and distribution in 

Belgium. 
 

 
Figure 2: Emissions of CO2, CO, NOx, CxHy and SO2 due to electricity production and distribution in 

Belgium. 
 
The environmental impacts of electricity generation systems, on the basis of life-cycle 
assessments  normally also include impacts from extraction, processing and transportation 
of fuels, building of power plants and generation of electricity.  Due to data availability 
problems for the key years 1950 and 1975, only the generation and distribution of electricity 
has been taken into account. However, a comparison of the calculated emissions on the 
basis of only electricity generation with figures taken from the LCA database Simapro 
(including all life cycle steps) show only a significant difference for CO2 (see Figure 3).  
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Figure 3: Emissions of CO2, SOx and NOX due to electricity generation in Belgium: 

based on the Simapro LCA-database (for Belgium electricity) and based on own calculations 
including only the electricity generation and distribution step. 
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Annex 6: Data on steel production 
 
 
Data on inputs and outputs of steel production are found in literature1. The starting point for 
the data inventory are the relevant steelproduction processes that are used during the 20th 
century, as listed below: 
• 1900-1925: Bessemer process 
• 1950: Open hearth process 
• 1975: combination of Basic Oxygen Furnace (BOF) and Electric Arc Furnace (EAF) 
• 2000: combination of BOF and EAF 
 
The table below summarises the main data that are taken into account for the modelling of 
steel production in the reference years. The amount of CO-emissions is based on the CO-
emissions for the production of pig iron2. No data on CO2-emissions are found in literature. 
The share of steel production from scrap increased over the years, mainly due to the 
improvements in steel production technology. In 2000 this share amounts to 55%, while in 
1900 it was only 25%. 
 

1900 1960 1975 2000

per tonne crude steel

use of resources (tonne)
input scrap (ton) 0,4 0,55 0,48 0,50

input pig iron (ton) 0,75 0,55 0,58 0,57
input cokes (ton/ton crude steel) 0,9 0,385 0,26 0,21

input other (ton) 0,2 0,2 0,18 0,17
total 1,5 1,135 0,92 0,88
use of energy (GJ) 49,6 25,3 16,52 14,435

coal and oil 15,872 2,98 0,95 0,53
natural gas 0 2,68 1,90 2,41

metallurgical coal 33,728 11,91 6,84 3,74
electricity 0 7,74 6,84 7,75

emissions
CO (ton) 1,3125 0,22 0,116 0,113  

 
The approach used for calculating the carbon emissions is based on a carbon balance over 
‘Coke Production’ and ‘Iron and Steel Blast Furnaces’. 
The processes involved are: 
 
Coke Production: 
Coal → coke + coke oven gas + carbon emissions 
 
I&S Blast Furnaces: 
Coke → blast furnace gas + carbon emissions + carbon in steel 
 
Hence by estimating the carbon content of the coal or coke consumed in these processes and 
the carbon content of the coke, coke-oven gas, blast furnace gas and steel, the carbon 

                                                 
1 Grubler A., Technology and Global Change, 2002; Ayres R., Industrial Ecology, 1996 
2 Ayres R., Industrial Metabolism, 1994 
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emissions from each process can be calculated. The calculations are so arranged that the 
total carbon emissions correspond to the carbon content of the input fuels. 
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Since the CO-emissions are known, only the CO2-emissions need to be calculated, based on 
the carbon balance. This calculation is given in the table below. 
 

1800 1850 1900 1960 1975 2000
A kg PIG IRON per kg STEEL 0,75 0,55 0,58 0,57
B kg COKE per kg PIG IRON (C/Fe ratio) 1,9 1,33 0,75 0,6 0,404
C=A x B kg COKE per kg STEEL (C/Steel ratio) 1,00 0,41 0,35 0,23
D C-content STEEL (kgC/kgSTEEL) 0,0040 0,0040 0,0040 0,0040
E=C-D kg C-content to be distributed over CO and CO2 (kgC/kgSTEEL) 0,99 0,41 0,34 0,22
F kg CO emissions per kg PIG IRON 2,93 1,75 0,4 0,2 0,2
G=A x F kg CO emissions per kg STEEL 1,31 0,22 0,12 0,11
H=(G / wCO) x wC kg C-content of CO emissions 0,56 0,09 0,05 0,05
I =E - H kg C-content of C02 emissions 0,43 0,31 0,29 0,18
J=(I/wC) x wCO2 CO2 emissions per kg steel 1,58 1,15 1,08 0,64
C x EF_coke CO2 emissions per kg steel based on EF coke combustion 0,71  
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Annex 7: Illustrations 
 

1 Case Drinking water 
 
Illustration of 19th century: 
 

Many families lived in poor hygienic 
conditions, with very limited access to 
drinking water and sanitary facilities. 
 
The picture was taken in Antwerp (Korte 
Sint-Annastraat) around 1900 (copyright 
AWW). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Picture (right): copyright VMW. 
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Illustration of 1975 – 2000: 
 
 Groundwater extraction from galeries (copyright BIWM) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Surface water extraction and the water treatment facility of Tailfer (copyright BIWM).  

 
The station is in use since 1973 and has a capacity of 240.000 m³/day. 
Water is extracted from the river Meuse by means of two water mains. It is led through a 
grid (30 mm) and a sieve (2 mm) and then sent to the treatment facility. The water 
undergoes the following treatment steps: pre-ozonization, pH-control, coagulation, 
flocculation, sedimentation,  biological sand filtration and adsorption on active carbon, 
ozoization, a second biological sand filtration and adsorption on active carbon, disinfection 
and pH-control. Afterwards, it is sent to the reservoir of Callois. 
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 Water treatment: fast sand filtration (left) and slow sand filtration (right) (copyright 

AWW) 

 
 Storage of drinking water in the reservoir of Callois (copyright BIWM). 

 
The reservoir has a capacity of 120.000 m³. 
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2 Case Transport 
 
• The steam locomotive type 29 (copyright: NMBS-Holding). 
 

 
 
After World War II many locomotives were destroyed which obliged the NMBS to order 
300 locomotives of type 29. Since the Belgian industry could not fulfil this question at that 
time the order was placed in North-America. These locomotives could reach a speed of 96 
km/h. The type 29 is of historical importance since the last passenger train with steam 
traction was pulled by this type of locomotive on December 20th, 1966. 
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• T-Ford 
 
The T-ford arrives at VITO for the emission measurements. The car is an authentic model of 
1920, with a 4-cilinder monoblock engine (4000 cc). 
 

 
 
 
• De fiets van vroeger tot nu 

 
The illustration alongside shows a 
velocipede, which was the predecessor of 
the modern bycicle. This “bike” had no 
pedals but needed to be driven by 
stepping. In the beginning of the 20th 
century the Safety bycicle was developed 
with two equally-sized wheels and driven 
by bringing the chain to the rear wheel. It 
is remarkable that since the development 
of the safety bike the shape of bycicles 
hardly changed. 
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3 Case Bread 
 
• Bakery oven from the 19th century 
 

 
 


