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Mapping the network of industrial processes from a Life

Cycle Inventory database

Mapping the network of industrial processes from a Life Cycle Inventory database

What can be done with Life-Cycle Inventory (LCI) ?

Solve the inventory problem: 

if demand f is fixed, what is s ? If A square, non-singular s = A -1 f .

Caveats

Which representation: bipartite, or monopartite projection ? In-out matrix by category (techno+biosphere)

The number of edges between nodes belonging to categories are counted and represented below. The color of point (i; j) represents the number of edges going from category i to category j. It can be noticed that the matrix is not symmetric, dominant rows and columns are salient. Rows: others, elementary flows (raw input).

Main outputs (columns) elementary flows (waste), agricultural products.

Conjecture: importance of elementary flows might be specific to Agribalyse. Compare to other (e.g. industrial sectors). Most flows in technosphere are outputs of 1 process only. Hypothesis: by-products are neglected in database ? Important minority of leafs (not used by any process, zero out-degree).

Most flows are intermediate products.

When biosphere is included, max degree is much larger. Monopartite projection with statistical validation. Active processes for a "real" demand vector. Multi-scale representation:

  Inventory (LCI): a few notations Flows: litre of fuel, kWh of electricity, . . . Industrial processes have in/out flows: p = (p ¸: : : p -) T . Process matrix: P = (p 1 ; : : : p n ) can be partionned P = technosphere flows; B: to/from biosphere flows. Demand vector f = (f 1 ; : : : f -) T The scale vector s determines total output As = f .

  food production, publicly available), [1]. Sample Product system: bipartite network representation Direct neighbors of the process node "avocado production" are shown in fig. below (parent and child nodes not shown).
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 : Figure: Network representation of avocado production, from Agribalyse 3
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 : Figure: Mesoscale structure of LCI network.
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 :: Figure: Edge-count matrix, by vertex category (color scale is logarithmic)

  Figure: degree total flow powerlaw
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