
Novel approach for weighting in Geographic

Information System focused on a

multi-stakeholder problem: Case for residual

biomass processing system

Supporting Information

José E. Santibañez-Aguilar,∗ Antonio Flores-Tlacuahuac,∗ Diego F.

Lozano-García, and Francisco J. Lozano

School of Engineering and Science, Tecnologico de Monterrey, Monterrey, N.L., 64849,

Mexico

Number of Sheets: 4

Number of Tables: 2

E-mail: santibanez.ezequiel@tec.mx; antonio.�ores.t@tec.mx

Phone: +52(1) 44 3194 1716; +52(1) 55 4347 2804

S1

santibanez.ezequiel@tec.mx
antonio.flores.t@tec.mx


Table S1: Data layers, description and sources used for quali�ers group

Data

layer

Description SourceViability criteria

MunicipalitiesLimits of the 2,457
municipalities in the
country

1

Slope Terrain slope in per-
cent, generated from a
DEM with 30 m pixel
size

2

• Slope < 15 % ⇒ 5 (very High)

• Slope > 15 % ⇒ 0 (Non suitable)

Roads &
highways

All paved roads and
highways outside of
urban polygons

3

• Bu�er up to 2,000 m ⇒ 5 (Very High)

• Bu�er up to 5,000 m ⇒ 4 (High)

• Bu�er up to 10,000 m ⇒ 3 (Medium)

• Bu�er up to 15,000 m ⇒ 2 (Low)

• Bu�er up to 24,000 m⇒ 1 (Very Low)

Population Data on energy po-
tential demand based
upon the 2010 census

4

• 500 to 4,000 inhabitants, 10 km bu�er
⇒ 5 (Very High)

• 4,000 to 30,000 inhabitants, 15 km
bu�er ⇒ 5 (Very High)

• 30,000 to 200,000 inhabitants, 20 km
bu�er ⇒ 5 (Very High)

• More than 200,000 inhabitants, 24 km
bu�er ⇒ 5 (Very High)

• 500 to 1,000 inhabitants, 1 km ⇒ 5
(Very High)

• 1,000 to 5,000 inhabitants, 2 km ⇒ 5
(Very High)

• 5,000 to 10,000 inhabitants, 5 km ⇒ 5
(Very High)

• More than 10,000 inhabitants, 10 km
⇒ 5 (Very High)
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Table S2: Data layers, description and sources used for restrictors group

Data

layer

Description SourceViability criteria

Vegetation Areas with priority
vegetation types clas-
si�ed as primary vege-
tation

,4 5 Priority vegetation types 1

Slope Terrain slope in per-
cent, generated from a
DEM with 30 m pixel
size

2

• Slope < 15 % ⇒ 5 (very High)

• Slope > 15 % ⇒ 0 (Non suitable)

Natural
Protected
Areas

Areas with protection
de�ned by either fed-
eral or state govern-
ments.

6

• If it has presence ⇒ 0 (Non suitable)

• If it does not have presence ⇒ 5 (Very
High)

Hydrology Water bodies: Lakes
and Reservoirss

4

• A distance larger than 500 m around
each perennial feature⇒ 5 (Very High)

• A distance larger than 50 m around
each non-perennial feature ⇒ 5 (Very
High)

Population Data on energy po-
tential demand based
upon the 2010 census

4

• 500 to 4,000 inhabitants, 10 km bu�er
⇒ 5 (Very High)

• 4,000 to 30,000 inhabitants, 15 km
bu�er ⇒ 5 (Very High)

• 30,000 to 200,000 inhabitants, 20 km
bu�er ⇒ 5 (Very High)

• More than 200,000 inhabitants, 24 km
bu�er ⇒ 5 (Very High)

• 500 to 1,000 inhabitants, 1 km ⇒ 5
(Very High)

• 1,000 to 5,000 inhabitants, 2 km ⇒ 5
(Very High)

• 5,000 to 10,000 inhabitants, 5 km ⇒ 5
(Very High)

• More than 10,000 inhabitants, 10 km
⇒ 5 (Very High)

Airports Polygons of the exist-
ing airports

7

• International: distance > 8,046 m⇒ 5
(Very High)

• Military: distance > 8,046 m ⇒ 5
(Very High)

• National: distance > 3,048 m ⇒ 5
(Very High)

• Municipal: distance > 1,524 m ⇒ 5
(Very High)

Transmission
lines

Electric grid 4 Bu�er of 100 m around each feature ⇒ 5
(Very High)

Roads Paved roads network 4

• For paved, 2 lines: Bu�er 80 m ⇒ 5
(Very High)

• For paved, 4 lines: Bu�er 100 m ⇒ 5
(Very High)

• For paved, 6 or mode lines: 150 m ⇒
5 (Very High)

Railroads Railroad network 4 Distance larger than 50 m around each fea-
ture ⇒ 5 (Very High)

Historical
sites

Archeological and his-
torical sites and mon-
uments

8 Distance larger than 800 m around each fea-
ture ⇒ 5 (Very High)
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