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Background
•Renewable fuels are an abundant raw material for energy production –
different kinds of raw material are available almost everywhere.

•Non-traditional raw materials can often be used and the local availability can
vary very much.

•There are many technologies available, new technologies and new ways of use
are constantly developed.
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Atomism
•Companies focus on their own core business – not on how it performs as part of 
a larger system.

•Roles and interfaces are unclear

•Extent of system is unclear

•High degree of uncertainty

•Companies see things through their own core knowledge.
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Modular process structure
All 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 40 41 42 39 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 33 35 36 37 38 39 40 41

1 System 1 1 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0

2 System 2 11 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0

3 System 3 0 0 3 15 15 15 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

4 System 4 0 0 0 4 15 15 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

5 System 5 0 0 0 20 5 0 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

6 System 6 0 0 0 20 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

7 System 7 0 0 0 0 0 20 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

8 System 8 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

9 System 9 0 0 20 11 11 11 11 11 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

10 System 10 0 0 20 11 31 46 26 31 20 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

11 System 11 0 0 0 20 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

12 System 12 0 0 0 0 0 0 0 0 0 20 20 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 System 13 0 0 0 0 0 0 0 0 0 0 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

14 System 14 0 0 0 0 0 0 0 0 0 0 0 0 20 14 15 0 0 15 15 0 0 0 0 0 0 0 0 0 0 0 15 15 0 0 0 15 0 0 0 0 15 0 0 0 0 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

15 System 15 0 0 0 0 0 0 0 0 0 0 0 0 0 20 15 15 0 15 10 0 0 0 0 11 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

16 System 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

17 System 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 17 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

18 System 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 0 0 18 21 36 11 0 0 0 15 0 0 0 0 0 0 15 15 0 0 0 15 0 0 0 0 15 0 0 0 0 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

19 System 19 21 21 19 10 10 11 15 15

20 System 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 11 10 35 20 11 0 15 15 11 15 0 0 0 0 0 0 15 15 0 0 10 15 31 10 0 0 0 25 0 0 15 0 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

21 System 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0 15 35 21 0 0 0 11 15 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

22 System 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 25 35 0 22 0 20 11 25 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

23 System 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

24 System 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 25 10 35 20 0 0 24 0 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

25 System 25 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

26 System 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 10 25 20 10 0 20 25 10 10 10 10 10 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

27 System 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

28 System 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 15 10 0 0 0 35 0 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

29 System 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 15 0 0 0 0 35 0 0 28 0 10 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

30 System 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 15 0 20 0 0 35 0 0 20 29 10 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

31 System 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

32 System 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 20 0 10 0 20 0 0 0 20 20 20 0 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

33 System 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 15 0 0 0 0 0 0 0 0 0 0

34 System 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 15 0 0 0 0 15 0 0 0 0 0 0 0 33 15 31 25 0 15 0 0 0 0 15 0 0 0 0 15 0 15 0 0 15 15 0 0 0 0 0 0 0 0

35 System 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0

36 System 36 35 31 31 31 15 15

37 System 37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 20 0 36 10 0 10 10 0 20 0 0 25 20 0 0 10 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

38 System 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 20 37 0 20 20 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

39 System 39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 0 20 38 0 10 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

40 System 40 11 39 20 15 15 15

41 System 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 35 20 10 0 0 11 15 0 0 0 0 0 0 0 20 0 20 0 0 31 40 31 10 20 20 15 35 21 0 0 0 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

42 System 42 11 31 31 31 20 41 20 20 15 15 15

43 System 43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 0 10 10 0 11 0 0 0 10 10 0 0 0 10 0 20 10 10 0 42 20 21 20 35 35 21 21 0 20 0 0 15 0 0 15 15 0 0 0 0 0 0 0 0

44 System 44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43 0 0 0 0 15 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

45 System 45 20 11 20 21 44 15 15

46 System 46 11 21 10 10 45

47 System 47 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

48 System 48 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 15 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0

49 System 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 10 0 10 48 15 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

50 System 51 11 20 21 49

51 System 52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 20 0 0 0 0 50 21 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0

52 System 53 21 10 51

53 System 54 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 20 52 0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0

54 System 55 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 25 0 0 0 0 15 0 0 0 0 0 0 0 10 0 20 0 0 0 0 0 0 15 15 15 15 53 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0

55 System 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 54 10 25 0 0 0 0 0 0 0 0 0 0 0 0

56 System 57 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 10 55 0 0 0 0 0 0 0 0 0 0 0 0 0

57 System 58 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 56 0 10 0 15 0 0 0 0 0 0 0 0

58 System 61 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 15 57 0 10 0 0 0 0 0 0 0 0 0

59 System 62 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 58 0 0 0 0 0 0 0 0 0 0

60 System 63 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 59 0 0 0 0 0 0 0 0 0

61 System 64 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0

62 System 65 11 11 11 11 11 11 11 11 0 11 11 11 11 0 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 0 11 11 0 0 0 0 0 0 11 0 0 0 11 11 11 0 11 11 11 11 11 11 0 61 0 0 0 0 0 0 0

64 System 67 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 0 0 63 0 0 0 0 0 0

65 System 68 11 11 0 11 11 11 11 11 0 11 11 11 11 0 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 0 0 0 64 0 0 0 0 0

66 System 69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 11 11 31 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 21 0 0 0 0 65 0 0 0 0

67 System 70 11 11 0 0 0 0 0 0 0 11 11 11 11 0 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 0 11 11 0 0 0 0 0 0 0 0 0 11 11 0 11 11 11 11 11 11 0 0 0 0 0 66 0 0 0

68 System 71 11 11 11 0 0 0 0 0 0 0 0 0 0 0 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 0 11 11 0 11 11 0 0 0 0 0 0 11 11 0 11 11 11 11 11 11 0 0 0 0 0 0 67 0 0

69 System 72 11 11 11 0 0 0 0 0 0 0 0 0 0 0 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 0 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 0 0 0 0 0 0 0 68 0

70 System 73 11 11 11 11 11 11 11 11 0 11 11 11 11 0 0 0 0 0 0 0 11 11 11 11 11 11 11 11 11 11 0 11 11 0 11 11 0 0 0 0 0 0 11 11 0 11 11 11 11 11 11 0 0 0 0 0 0 0 0 69

Functional modules

Integrating areas
between modules

Integrating modules
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Managing a modularised lifecycle

•The functional modules become sub-projects going through the 
project phases – this gives you parallel value creation.

Design 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72

1 System 1 1 x x
2 System 2 2 x x
3 System 3 3 x x x x
4 System 4 4 x x x x
5 System 5 5 x x x
6 System 6 6 x x x
7 System 7 7 x x x
8 System 8 8 x x x x
9 System 9 9 x x x x x x
10 System 10 10 x x x x
11 System 11 11 x x x x x
12 System 12 12
13 System 13 13 x x x x
14 System 14 14 x x x
15 System 15 15 x x x
16 System 16 x x x x x x 16 x x x x x x x x x x x x x x x x x
17 System 17 17 x x x x
18 System 18 18
19 System 19 19 x x x x x x
20 System 20 20
21 System 21 21 x x x x x x x x x x x x x x
22 System 22 22 x x x x x x
23 System 23 x 23 x x x x
24 System 24 24 x x x x x
25 System 25 25 x x x x x x x
26 System 26 26
27 System 27 27 x x x x x x x x
28 System 28 28
29 System 29 x 29 x x x x x x x
30 System 30 x 30 x x x x x x x
31 System 31 x 31 x x x x x x x
32 System 32 32 x x
33 System 33 33 x x x
34 System 34 34 x x x x x

35 System 35 35 x x x x x x x x x x
36 System 36 36 x x x x x
37 System 37 37
38 System 38 38 x x x x x x x x x x
39 System 39 39 x x x x x x x x
40 System 40 40 x x x x x x x x x x

41 System 41 41
42 System 42 42 x x x x x x
43 System 43 43
44 System 44 44 x x x x x x
45 System 45 45
46 System 46 x x x 46 x x x x
47 System 47 47
48 System 48 48
49 System 49 x x 49 x x x x
50 System 50 x x 50 x x x x x x
51 System 51 x x 51 x x x x
52 System 52 52
53 System 53 x 53 x x x x
54 System 54 54
55 System 55 x x x 55 x x
56 System 56 x 56 x x

57 System 57 57 x x
58 System 58 x 58 x x
59 System 59 59 x
60 System 60 60 x x
61 System 61 x 61 x x
62 System 62 x x 62 x x x
63 System 63 x x 63
64 System 64 64
65 System 65 65
66 System 67 x x 66
67 System 68 x x 67 x
68 System 69 x x x 68
69 System 70 x 69
70 System 71 x 70
71 System 72 71
72 System 73 72

Information flow as 
progress milestones

Functional modules
as sub projects
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Valuing

Companies do not know how to price and sell value created in the value chain.

Example: using shorelines, wetlands and crop rotation fields (ley farming) to 
produce biogas for transport 

Output: renewable fuel production that also reduces nutrient runoff
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Business Models
•A business model is a tool to manage material and immaterial flows. 

•When organized in an optimal way, beneficial flows can be strengthened, others
can be changed, the harmful and economically unprofitable can be eliminated.

•Clarify and establish:

•Roles and interfaces to ensure integration

•Measures for monitoring the performance of the company and the system

•Processes for managing the company as part of a larger system, managing
uncertainty, innovation of cooperation
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Business model for biogas 
in transport


