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Table S-1. Summary of the fifteen experiments and studies concerning structural and
procedural biases related to the structure of objectives hierarchies and the weighting

procedure.
Authors Year Country Case Research topic Weighting methods Participants
Borcherding 1988 USA Nuclear waste Structure of the hierarchy: Ratio, swing, trade- 200 undergraduate psychology
and von depository location of the objective off students
Winterfeldt and splitting bias
Cook and 1975 USA Evaluation of Comparison of the E.g. direct point 143 faculty and graduate student
Stewart students applying  accuracy of different allocation, rating on members of the University of
for financial aid weighting methods a 100-point scale, Colorado
and applicants of paired comparisons,
graduate school ratio
Fischer et al. 1987 USA Pollution control Consistency of utility Multi-attribute 24 graduate students of Carnegie-
measure functions for fundamental utility preference Mellon University’s School of Urban
and proxy attributes model and Public affairs
Fischer 1995 USA Comparison of job  Range sensitivity of SMART, direct ratio, 52 undergraduate students
offers attributes trade-off
Hamaldinen 2008 Finland Water level Reduction of splitting bias Swing 30 students of Helsinki University of
and Alaja regulation through instruction and Technology, four groups of
training stakeholders (ca 40), three experts
Jacobi and 2007 USA Electric system Mathematical model to Direct point 11 planners or midlevel executives
Hobbs expansion estimate and correct allocation from the Centerior Energy of Ohio
attribute weighting biases
Lienert et al. 2016 Switzer- Wastewater Preference stability over Swing, 249 Swiss citizens and 65 Eawag
land infrastructure time with two weight SMART/swing employees, experimental internet
elicitation methods variant survey
P6yhonen 1998 Finland General Influence of data analysis Swing, ranking of Data from Borcherding and von
and on observed biases (e.g. objectives Winterfeldt (1988), Weber et al.
Hamaldinen splitting bias) (1988) and from real lake regulation
application
P6yhonen 2000 Finland Job selection; Impacts of participants’ Swing 42 students of Helsinki University of
and similar to Weber teaching on range Technology
Hamaldinen et al. (1988) and insensitivity bias and
von Nitzsch and splitting bias
Weber (1991)
Poyhonen et 2001 Finland, Selection of shop Weighting biases (e.g. Swing 180 students of the Faculty of
al. Nether- splitting bias) at the Economics at the University of
lands individual level Groningen
P6yhonen 2001 Finland Job or career Convergent validity of five AHP, SMART, swing, 407 students from different
and alternatives multi-attribute weighting direct point countries, internet experiment
Hamaladinen methods allocation, trade-off
Salo and 1997 Finland General Impacts of the choice of AHP, SMART Theoretical
Hamaldinen ratio scales on weights and
rank reversals
Stillwell etal. 1987 USA Supply of energy Comparison of hierarchical ~ SMART 37 undergraduates of the University

and non-hierarchical
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Authors Year Country Case Research topic Weighting methods Participants
weights
Von Nitzsch 1993 Germany  Job selection Effect of attribute ranges Direct ratio, 138 graduate business and economics
and Weber on weights regression, bisection  students
Weber et al. 1988 Germany  Job selection Splitting bias Ratio, swing, OTTO, 256 graduate business students

conjoint
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Table S-2. Description of the selected cases and in which statistical analyses cases were
included.

Analyses refers to the meta-analysis in this paper, where

Analysis 1a: total number of lowest-level objectives and weight of the most important objective.

Analysis 1b: total number of lowest-level objectives and number of objectives getting very low weights.

Analysis 1c: mean global weights of the sub-objectives in the largest and smallest branch; analysis.

Analysis 1d: location of the most important objective in the objectives hierarchy.

Analysis 2a: Weights of environmental and economic objectives.

Analysis 2b: Weights of social and economic objectives.

Analysis 3: Lowest and highest weights of main objectives (equalising bias).

Authors Year  Countryof Application MCDA Source of Num-  Num-  Number Analyses
application area method weights berof berof of hier-
weight objec- archy la.. 1 1 1 2 2 3
profile tives' levels b ¢ d a b
s
Ahmad and 2014 Malaysia Renewable AHP Unclear 1 12 2 v v v v
Tahar energy
Akash et al. 1999 Jordan Energy AHP Unclear 1 11 2 v v
planning (5/6)
Antunesetal. 2011 Portugal Irrigation SMCE, AHP Stakeholders 1 13 (6) 2 N v
management
Bana e Costa 2004  Portugal Flood control  MACBETH Experts 1 16(6) 3 v v Vv v
etal.
Bascetin 2007 Turkey Mining AHP Experts 1 20 3 \ v v v
Bojoroquez- 2005 Mexico Environment ~ AHP Experts 1 18(6) 3 v v
Tapia etal. al
assessment
Borsuk et al. 2007 Switzerland Sanitation MAVT Stakeholders 1 9 2 v v v v
technology
1 9 2 v v Vv vV
Brown et al. 2001 Tobago Marine MCA, point Stakeholders 7 9(3) 2 v v v v Vv

management  allocation

Buchholz et 2009 Uganda Renewable NAIADE Stakeholders 1 9 2 v v Vv Vv Vv vV
al. energy
Calizayaetal. 2010 Bolivia Water AHP Stakeholders 1 30 2 v v
resources
management
Catron et al. 2013 USA Renewable ANP, AHP Experts 1 12 2 \ v
energy
Chowdhury 2009 Bangladesh Stream Weighted Stakeholders, 1 10 2 v v Vv Vv Vv vV
and Zaman rehabiliation ~ sum method experts
De Feoand De 2014 Italy Waste AHP, SAW Authors 1 13 3 \ v
Gisi management
Ferretti and 2015 Italy Cultural and MAVT Experts 6 7 1 v v
Comino natural
heritage
Garcia de 2013  Spain Water AHP, Likert Stakeholders, 2 17 3 \ v Vv Vv Vv v
Jalén et al. resources scale, equal Experts

management  weights

Garfietal. 2011  Brazil Water AHP Stakeholders 2 23 2 v v
management

Garmendia 2012  Spain Natural Simos, Stakeholders 17 8 1 \ v

and Gamboa (Basque resources QOutranking

Country) management  (CKYL)

Georgopoulou 1997  Greece Renewable ELECTRE Il Decision- 8 15 5 v v Vv Vv Vv vV

etal. energy makers

Hahn 2014 USA Energy MAUT Experts 1 12 3 v v v v
sustainability

Haldi et al. 2002 Switzerland Energy Simos, Stakeholders 6 11 2 v v Vv VvV Vv Vv Vv
sustainability = PROMETHEE

Herath 2004 Australia Wetland AHP Stakeholders 3 3 2 v v
management
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Authors Year  Country of Application MCDA Source of Num- Num- Number Analyses
application area method weights berof berof of hier-
weight objec- archy la 2 2
profile tives® levels a b
s
Hostmann et 2005 Switzerland Stream MAVT, Stake-holders 8 7 1 v
al. rehabiliation ~ Swing
Jamsén 2014  Finland Transportatio  Swing Stakeholders, 4 14 2 v Vv
n system authors
Joubert et al. 2003 South Africe Water Swing Experts 1 19 2 N v v
resources
management
Karagiannidis 1997  Greece Waste ELECTRE Ill Unclear 2 24 3 v
and management
Moussiopoulo
s
Karjalainenet 2011 Finland Migratory Swing Stakeholders 25 10 3 \ v v
al. fish habitat
Kodikaraetal. 2010 Australia Water supply  Simos, Stakeholders 8 8 2 v v
PROMETHEE
Kowalski etal. 2009 Austria Energy Simos, Stakeholders 1 15 1 \
sustainability =~ PROMETHEE
Lee and Chan 2008 China (Hong Urban AHP Stakeholders, 2 18 2 \ v v
Kong) development experts
Lienert et al. 2011 Switzerland Wastewater Reverse Stakeholders 5 9 2 ) v v
management  Swing
method
Lienert et al. 2016 Switzerland Wastewater Swing, Stakeholders, 2 10 2 ) v v
management  SMART/ experts
swing
variant
Linkov et al. 2006 USA Contaminatio  Percentage Stakeholders 4 4 1 v v v
n Weight,
management PROMETHEE
Lue and 2015 Italy Transportatio MAVT Stakeholders 7 19 3 v v v
Colorni n system
Marttunen 1995 Finland Flood Swing, Stakeholders 2 15 3 \ v v
and prevention SMART
Hamaldinen
Marttunen et 2014 Finland Urban Swing Stakeholders, 4 26 3 \ v v
al. development authors
Merrick and 2007 USA Water Swing Students, 1 33 3 v
Garcia management experts
Mustajoki et 2011 Finland Forest Swing Stake- 15 15 2 v
al. sustainability holders
Neckles et al. 2014 USA Wetland Weighted Experts 1 10 3 v
management  sum
Nikodinoska 2015 Italy Renewable AHP Stake- 5 12 2 v
etal. energy holders
Pascoe et al. 2009 Australia Fishery AHP Stake- 8 14 3 v v
holders
Peterssonand 2004  Turkey Hydropower  Swing Authors 1 15 2 v v v
Giupponi
Polatidis and 2014 UK Renewable Simos, Students 5 13 1 v
Morales energy PROMETHEE
Prato 2003 USA Stream Concordanc  Authors 1 6 2 \ v v
ecosystem e-
management  discordance
analysis,
MAUT
Pusnik and 2014  Slovenia Energy AHP, MAUT,  Stake- 1 6 2 v
Susic planning PROMETHEE  holders
Rahmanetal. 2015 Germany Stream PROMETHEE  Stake- 6 27 3 \
rehabilitation , AHP holders
Regan et al. 2007 USA Conservation ~ AHP Experts 1 51 5 v
planning
Ribeiro et al. 2012 Portugal Energy Trade-off Experts 2 13 1 \
planning MAVT



Authors Year  Country of Application MCDA Source of Num- Num- Number Analyses

application area method weights berof berof of hier-
weight objec- archy a1 1 1 2 2 3
profile tives® levels b ¢ d a b
s
Rosso et al. 2014  ltaly Renewable AHP Stake- 1 31 2 v v v v
energy holders
San Cristdbal 2011 Spain Renewable AHP, VIKOR Authors 1 7 1 \ v
energy
Scholtenetal. 2015 Switzerland Water supply MAUT, Stake- 10 30 5 N v Vv v v
Swing holders
Silva et al. 2010 Brazil Watershed PROMETHEE  Decision 5 6 2 v v v v
management makers
Sorvari and 2010 Finland Contaminatio  MAVT, Experts 1 14 3 \ v Vv v
Seppdla n SMART 15 3 v v Vv v
management
, two cases
Stefanopoulos 2013  Greece Groundwater MAVT Stake- 5 5 1 \ v
etal. protection holders
Straton et al. 2011 Australia Water Compromise  Experts 1 16 2 \ v v v
management  program-
ming
Tian et al. 2013  China Renewable AHP Stake- 1 14 3 v v Vv Vv Vv vV
energy holders,
experts
Tiwari et al. 1999 Thailand Irrigation Compromise  Decision 4 7 2 v v N
management  program- makers,
ming, AHP Stake-
holders
von 2013 USA Ecosystem MAVT Authors 1 8 1 \ v
Stackelberg management
Zardari et al. 2014 Malaysia Watershed Swing Students 1 18 1 ) v
management  SMART,
SMARTER
Zheng et al. 2015 Switzerland Wastewater MAUT, Stake- 10 19 3 \ v VvV Vv Vv v
sub management  swing holders

m.

' Two numbers are presented in some cases. This is because the weights for the lowest-level objectives were not presented in the paper. In
these cases we used the total number of lowest-level objectives in the hierarchy structure classification (Table 4, main text). The number in
the bracket refers to the number of objectives for which weights were presented in the article. This number was used in the weight
distribution analyses (analyses 1).



Table S-3. Characteristics of the hierarchies in the selected cases

Number of bottom level objectives belonging to

Auth | struct f th jectives hi hi
uthors Year General structure of the objectives hierarchies Hierarchy structure different groups (mentioned where our own expert
Number of... .
judgment)
Lowest-
Mai Hier- . . Socio- . Environ-
Objec- ?m level er Alter- Hierarchy  Hierarchy Eco- Tech- oclo Social/ nviron .
.1 objec- . archy . 2 3 . . eco- ) ment/ Risk Other
tives . objec- natives depth breadth nomic nical . Society
-tives . levels nomic Ecology
tives
Ahmad and Tahar 2014 16 4 12 2 4 Medium Broad 4 3 2 3

3 (System's efficiency,
Akash et al. 1999 13 2 11 2 5 Medium Broad 5 3 1 1 System's safety,
Availability of fuel)

2(Water
Antunes et al. 2011 19 6 13 2 6 Medium Broad 2 5 2 2 productivity, rrigation
consumptive use
coefficient)
Very
Bana e Costa et al. 2004 24 3 16 3 3 Deep 3 3 10
broad
. Very
Bascetin 2007 24 2 20 3 5 Deep broad 2 9 9 (Cultural factors)
Boi o -
ojoroquez-Tapia 2005 28 6 18 3 3 Deep Very 1 13 4 (AwatlorT hazards,
etal. broad physical)
Borsuk etal. A 2007 13 4 9 2 8 Medium  Medium 2 2 2 3 (Personal quality)
(households)1) q %
Borsuk et al. B
(WWTP 2007 12 3 9 2 8 Medium Medium 4 3 0 2
managers)
Brown et al. 2001 12 3 9 2 4 Medium Medium 2 3
Buchholz et al. 2009 12 3 9 2 2 Medium Medium 2 4 2
Calizaya et al. 2010 33 3 30 2 7 Medium very 10 1 10 10
broad
Catron et al. 2013 16 4 12 2 0 Medium Broad Difficult to classify using
our classes (SWOT case)
Chowdhury and 2009 14 4 10 2 3 Medium Medium 2 2 4 2
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Number of bottom level objectives belonging to

Authors Year General structureNc:fntlll;if::ectlves hierarchies Hierarchy structure different groups (mentioned where our own expert
judgment)
. Lowest- . . .
Objec- M?m level Hier- Alter- Hierarchy  Hierarchy Eco- Tech- socio- Social/ Environ- .
.1 objec- . archy A 2 3 . ) eco- ) ment/ Risk Other
tives . objec- natives depth breadth nomic nical . Society
-tives . levels nomic Ecology
tives
Zaman
Cristobal, San 2011 7 7 7 1 13 Flat Medium 2 1 _ Aleg. power,
implementation period)
gifeo and De 2014 22 7 13 3 442 Deep Broad 2 3 3 6 Exp. Judg.
Ferretti and . Difficult to classify using
Comino 2015 / / / ! 10 Flat Medium our classes (SWOT case)
Garcia de Jaldn et 2013 29 3 17 3 3 Deep Very 9 4 4
al. broad
) ) Very " "
Garfiet al. 2011 25 2 23 2 2 Medium 0 12 12 ("general")
broad

Garmendia and . . .

2012 8 8 8 1 8 Flat Medium 2 2 3 1 (uncertainty), own judg.
Gamboa
:eorgc’po“'o” et 1997 23 2 15 5 8 Deep Broad 2 3 2 8 2 (political)
Hahn 2014 20 3 12 3 9 Deep Broad 6 4 2
Haldi et al. 2002 14 3 11 2 9 Medium Broad 2 2 7
Herath 2004 7 3 3 2 3 Medium Narrow 1 1 2
Hostmannetal. 2005 7 7 7 1 5 Flat Medium 2 2 1 1 ! (rea"zaj'l:’;gt'me) EXp-
Jamsen 2014 18 4 14 2 4 Medium Broad 2 5 5 /traffic system), 2 (land

use)
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Authors

General structure of the objectives hierarchies

Number of bottom level objectives belonging to

Year Hierarchy structure different groups (mentioned where our own expert
Number of... .
judgment)
. Lowest- . . .
Objec- M?m level Hier- Alter- Hierarchy  Hierarchy Eco- Tech- socio- Social/ Environ- .
.1 objec- . rchy A 2 3 . ) eco- ) ment/ Risk Other
tives . objec- natives depth breadth nomic nical . Society
-tives . levels nomic Ecology
tives
. Very .
Joubert et al. 2003 24 5 19 2 23 Medium broad 4 4 4 3 4 (political)
L 2 (resource
Karagla.\nn|d|s and 1997 30 5 24 3 5 Deep Very 6 6 2 7 conservation), 3
Moussiopoulos broad . .
(environmental policy)
Karjalainen et al. 2011 16 3 10 3 4 Deep Medium 4 3 3
Kodikara et al. 2010 12 4 8 2 0 Medium  Medium 2 1 4 (level of service), 1
(supply sustainability)
Kowalski et al 1 (import independence),
Alternate weight 2009 15 15 15 1 5 Flat Broad 1 1 5 4 1 (optimal use), 1
scheme (local) (security of supply), 1
(adapability)
. Very
Lee and Chan 2008 21 3 18 2 0 Medium 6 6 6
broad
9
Lienert et al. 2011 13 4 9 2 (selecte Medium Medium 1 3 3 2 (feasibility)
d from
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Number of bottom level objectives belonging to

Authors Year General structureszr:I:if::ectlves hierarchies Hierarchy structure different groups (mentioned where our own expert
judgment)
. Lowest- . . .
Objec- M?m level Hier- Alter- Hierarchy  Hierarchy Eco- Tech- socio- Social/ Environ- .
.1 objec- . archy A 2 3 . ) eco- ) ment/ Risk Other
tives . objec- natives depth breadth nomic nical . Society
-tives . levels nomic Ecology
tives
68)
2015
Lienert et al. (subm 15 5 10 2 6 Medium Medium 2 1 2 3 2
)

Linkov et al. 2006 4 4 4 1 4 Flat Narrow 1 1 2
Lue and Colorni 2015 24 4 19 3 24 Deep very 10 5 3 (mobility), 1

broad (acceptability)
Marttunen and 1995 22 3 15 3 6 Deep Broad 5 7 3
Hamaldinen

Very . .
Marttunen et al. 2014 38 4 26 3 4 Deep broad 4 10 8 4 (image) Exp.judg.
Merrick and Very
Garcia 2007 42 2 33 3 2 Deep broad 8 25 Exp. Judg.
Mustajoki et al. 2011 21 6 15 2 5 Medium Broad 6 4 3 1 1 (mutual understanding)
Neckles et al. 2014 14 2 10 3 37 Deep Medium 0 10
Nikodinoskaetal. 2015 16 4 12 2 0 Medium  Broad SWOT, difficult to use

MCDA classification
Pascoe et al. 2009 22 4 14 3 0 Deep Broad 3 5 4 (externalities), 2
(resource sustainability)

Petersson and 2007 18 3 15 2 3 Medium  Broad 5 5 5
Giupponi
Polatidis and 2014 13 13 13 1 4 Flat Broad 5 4 3 1 (Energy)
Morales
Prato 2003 9 3 6 2 5 Medium Medium 2 2 2
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Number of bottom level objectives belonging to

Authors Year General structureszr:lll;if::ectlves hierarchies Hierarchy structure different groups (mentioned where our own expert
judgment)
. Lowest- . . .
Objec- M?m level Hier- Alter- Hierarchy  Hierarchy Eco- Tech- socio- Social/ Environ- .
.1 objec- . archy A 2 3 . ) eco- ) ment/ Risk Other
tives . objec- natives depth breadth nomic nical . Society
-tives . levels nomic Ecology
tives
Pusnik and Susic 2014 9 3 6 2 6 Medium Medium 3 1 2
Rahman et al. 2015 36 2 27 3 4 Deep Very 17 10
broad
Regan et al 2007 73 3 51 5 0 Dee very 51
& ’ P broad

3 (energy dependency,
Ribeiro et al. 2012 13 13 13 1 5 Flat Broad 4 2 4 diversity of mix, rate of
dispatchable)

They use term socio-

Very political, those objectives

Rosso et al. 2014 39 4 31 2 4 Medium broad 8 8 7 8 included in Social
category
1
Scholten et al. 2015 44 5 30 5 11 Deep Very 2 8 2 8 (Wate:r supply)
broad exp.judg.
Silva et al. 2010 9 3 6 2 5 Medium Medium 3 0 2 1
Sorvari and
Seppila (shotgun 2010 18 4 14 3 7 Deep Broad 1 8 3 2
shooting range)
Sorvari and
Seppala (former 2010 19 4 15 3 9 Deep Broad 1 9 3 2

gasoline station)
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Authors General structure of the objectives hierarchies

Number of bottom level objectives belonging to

Year Hierarchy structure different groups (mentioned where our own expert
Number of... .
judgment)
. Lowest- . .
Objec- M?m level Hier Alter- Hierarchy  Hierarchy Eco- Tech- socio- Social/ Environ- .
.1 objec- arch ; 2 3 . . eco- ) ment/ Risk Other
tives . objec- natives depth breadth nomic nical . Society
-tives . levels nomic Ecology
tives
Stefanopoulos et 2013 5 5 5 1 5 Flat Narrow 1 1 1 1 1 (Measure efficiency)
al. Exp. Judg.
Straton et al. 2011 19 3 16 2 5 Medium very 3 7 6
broad
Tian et al. 2013 23 3 14 3 0 Deep Broad 1 1 9 3 (Resource matching),
exp. Judg.
Tiwari et al. 1999 9 2 7 2 10 Medium Medium 3 4
von Stackelberg 2013 8 8 8 1 5 Flat Medium 1 1 1 5 (Health risks), Exp.judg.
1 (balancing ecological,
Ver economic and social);
Zardari et al. 2014 18 18 18 1 0 Flat v 1 8 7 Some relate both env.
broad o
and soc. Objectives; exp.
judg.
Very . .
Zheng et al. 2016 29 5 19 3 13 Deep broad 2 11 6 Equity exp. judg.

! Including all hierarchy levels, not overall objective (goal)
2 Flat (1 level), Medium (2 levels), Deep (23 levels)

® Narrow<=5 Bottom level objectives (BLOs), Medium = 6-10 BLOs, Broad = 11-15 BLOs, very broad >15 BLOs

S-12



[[Cases -=Weight profiles

w
(0, ]

90

A
S\ 70

60

w
o

40

5 = o O
\
L~

Number of cases
(U]
\\
1
u
o
Total number of weight profiles

20

(Number of weight profiles x
number of cases)

[ 1 L 1] [ 1

1 2-5 6-10 11-15 16-20  21-25

Number of weight profiles presented in the articles

o wun
o

Figure S-1. Number of weight profiles in the cases (61 cases, n=number of weight
profiles).

0.7
n=20 n=93 n=66 n=51

£
a 0.6 *
2 X
O
2 0.5 -
o X

wvy
v o
g
o @
t 9 03 -
T )
K
3 03 - X ) . I . —
c :
v
&
oo 01 - 2 %
E

0.0 T

Narrow (< 5 LLOs) Medium (6-10 LLOs) Broad (11-15 LLOs) Very broad (>15
LLOs)

Hierarchy classes

025 to 50 Percentile 50to 75 Percentile  x Maximum X Minimum
Figure S-2. Weights of the most important lowest-level objective in four hierarchy types.

10, 25, 50, 75 and 90 percentiles as well as minimum and maximum values are presented (n=230
weight profiles).

S-13



References of the selected case studies

AHMAD, S. & TAHAR, R. M. 2014. Selection of renewable energy sources for sustainable
development of electricity generation system using analytic hierarchy process: A case of
Malaysia. Renewable Energy, 63, 458-466.

AKASH, B. A.,, MAMLOOK, R. & MOHSEN, M. S. 1999. Multi-criteria selection of electric power plants
using analytical hierarchy process. Electric Power Systems Research, 52, 29-35.

ANTUNES, P., KARADZIC, V., SANTOS, R., BECA, P. & OSANN, A. 2011. Participatory multi-criteria
analysis of irrigation management alternatives: the case of the Caia irrigation district,
Portugal. International Journal of Agricultural Sustainability, 9, 334-349.

BANA E COSTA, C. A, DASILVA, P. A. & CORREIA, F. N. 2004. Multicriteria evaluation of flood control
measures: The case of Ribeira do Livramento. Water Resources Management, 18, 263-283.

BASCETIN, A. 2006. A decision support system using analytical hierarchy process (AHP) for the
optimal environmental reclamation of an open-pit mine. Environmental Geology, 52, 663-
672.

BOJORQUEZ-TAPIA, L. A., SANCHEZ-COLON, S. & FLOREZ, A. 2005. Building consensus in
environmental impact assessment through multicriteria modeling and sensitivity analysis.
Environmental Management, 36, 469-81.

BORSUK, M. E., MAURER, M., LIENERT, J. & LARSEN, T. A. 2008. Charting a path for innovative toilet
technology using multicriteria decision analysis. Environmental Science & Technology, 42,
1855-1862.

BROWN, K., ADGER, W. N., TOMPKINS, E., BACON, P., SHIM, D. & YOUNG, K. 2001. Trade-off analysis
for marine protected area management. Ecological Economics, 37, 417-434.

BUCHHOLZ, T., RAMETSTEINER, E., VOLK, T. A. & LUZADIS, V. A. 2009. Multi Criteria Analysis for
bioenergy systems assessments. Energy Policy, 37, 484-495.

CALIZAYA, A., MEIXNER, O., BENGTSSON, L. & BERNDTSSON, R. 2010. Multi-criteria Decision Analysis
(MCDA) for Integrated Water Resources Management (IWRM) in the Lake Poopo Basin,
Bolivia. Water Resources Management, 24, 2267-2289.

CATRON, J., STAINBACK, G. A., DWIVEDI, P. & LHOTKA, J. M. 2013. Bioenergy development in
Kentucky: A SWOT-ANP analysis. Forest Policy and Economics, 28, 38-43.

CHOWDHURY, R. K. & ZAMAN, A. U. 2009. Selection of the optimal alternative: rehabilitation of a
regional drainage channel in Bangladesh. Urban Water Journal, 6, 395-405.

DE FEO, G. & DE GISI, S. 2014. Using MCDA and GIS for hazardous waste landfill siting considering
land scarcity for waste disposal. Waste Management, 34, 2225-38.

DE JALON, S. G., IGLESIAS, A., CUNNINGHAM, R. & DIAZ, J. I. P. 2014. Building resilience to water
scarcity in southern Spain: a case study of rice farming in Doana protected wetlands.
Regional Environmental Change, 14, 1229-1242.

FERRETTI, V. & COMINO, E. 2015. An integrated framework to assess complex cultural and natural
heritage systems with Multi-Attribute Value Theory. Journal of Cultural Heritage, 16, 688-
697.

GARFI, M., FERRER-MARTI, L., BONOLI, A. & TONDELLI, S. 2011. Multi-criteria analysis for improving
strategic environmental assessment of water programmes. A case study in semi-arid region
of Brazil. Journal of Environmental Management, 92, 665-75.

GARMENDIA, E. & GAMBOA, G. 2012. Weighting social preferences in participatory multi-criteria
evaluations: A case study on sustainable natural resource management. Ecological
Economics, 84, 110-120.

GEORGOPOULOU, E., LALAS, D. & PAPAGIANNAKIS, L. 1997. A multicriteria decision aid approach for
energy planning problems: The case of renewable energy option. European Journal of
Operational Research, 103, 38-54.

HAHN, W. J. 2014. Making decisions with multiple criteria: a case in energy sustainability planning.
EURO Journal on Decision Processes, 3, 161-185.

S-14



HALDI, P.-A., FREI, C., BEURSKENS, L. & ZHUIKOVA, N. 2002. Multicriteria/multi-stakeholders
comparative assessment of electricity generation scenarios in the sustainability context: a
Swiss case study. International Journal of Sustainable Development, 5, 102-124.

HERATH, G. 2004. Incorporating community objectives in improved wetland management: the use of
the analytic hierarchy process. Journal of Environmental Management, 70, 263-73.

HOSTMANN, M., BORSUK, M., REICHERT, P. & TRUFFER, B. 2005. Stakeholder values in decision
support for river rehabilitation. Large Rivers, 15, 491-505.

JAMSEN, M. 2014 Synthesis of cost benefit analysis and multi-criteria decision analysis in
environmental impact assessment — Case Tampereen Rantavayla. Master’s thesis in
Economics. University of Helsinki. In Finnish, English summary.

JOUBERT, A., STEWART, T. J. & EBERHARD, R. 2003. Evaluation of water supply augmentation and
water demand management options for the City of Cape Town. Journal of Multi-Criteria
Decision Analysis, 12, 17-25.

KARAGIANNIDIS, A. & MOUSSIOPOULOS, N. 1997. Application of ELECTRE Ill for the integrated
management of municipal solid wastes in the Greater Athens Area. European Journal of
Operational Research, 97, 439-449.

KARJALAINEN,T.P., RYTKONEN, A-M. MARTTUNEN, M. SARKKI, S. MAKIPETAYS, A., AUTTI, O. 2011.
Multicriteria assessment in restoring migratory fish stocks in the River lijoki. Suomen
ympadrist6 11. In Finnish, English summary. 978-952-11-3884-3 (PDF)

KODIKARA, P. N., PERERA, B. J. C. & KULARATHNA, M. D. U. P. 2010. Stakeholder preference
elicitation and modelling in multi-criteria decision analysis — A case study on urban water
supply. European Journal of Operational Research, 206, 209-220.

KOWALSKI, K., STAGL, S., MADLENER, R. & OMANN, . 2009. Sustainable energy futures:
Methodological challenges in combining scenarios and participatory multi-criteria analysis.
European Journal of Operational Research, 197, 1063-1074.

LEE, G. K. L. & CHAN, E. H. W. 2007. The Analytic Hierarchy Process (AHP) Approach for Assessment
of Urban Renewal Proposals. Social Indicators Research, 89, 155-168.

LIENERT, J., KOLLER, M., KONRAD, J., MCARDELL, C. S. & SCHUWIRTH, N. 2011. Multiple-criteria
decision analysis reveals high stakeholder preference to remove pharmaceuticals from
hospital wastewater. Environmental Scicience & Technology, 45, 3848-57.

LIENERT, J. DUYGAN, M., and ZHENG, J. 2016. Towards more reliable decision making for wastewater
infrastructures: Repeated preference elicitation over time with multiple methods. European

Journal of Operational Research 253 (3): 746-760.
http://dx.doi.org/10.1016/j.ejor.2016.03.010.
LINKOV, I., SATTERSTROM, F. K., KIKER, G., SEAGER, T. P., BRIDGES, T., GARDNER, K. H., ROGERS, S. H.,
BELLUCK, D. A. & MEYER, A. 2006. Multicriteria decision analysis: a comprehensive decision approach

for management of contaminated sediments. Risk Analysis, 26, 61-78.

LUE, A. & COLORNI, A. 2014. Conflict Analysis for Environmental Impact Assessment: A Case Study of
a Transportation System in a Tourist Area. Group Decision and Negotiation, 24, 613-632.

MARTTUNEN, M. & HAMALAINEN, R. 1995. Decision analysis interviews in environmental impact
assessment. European Journal of Operational Research, 87, 551-563.

MARTTUNEN, M. AND OTHERS 2014. Tourujoen kehittdmisen ja Kankaan uomavaihtoehtojen
monitavoitearviointi. SYKE raportti 2.4.2014.
http://www2.jkl.fi/kaavakartat/tourujoki/loppuraportti_tourujoki.pdf

MERRICK, J. R. W. & GARCIA, M. W. 2004. Using Value-Focused Thinking to Improve Watersheds.
Journal of the American Planning Association, 70, 313-327.

MUSTAJOKI, J., SAARIKOSKI, H., MARTTUNEN, M., AHTIKOSKI, A., HALLIKAINEN, V., HELLE, T.,
HYPPONEN, M., JOKINEN, M., NASKALI, A., TUULENTIE, S., VARMOLA, M., VATANEN, E. &
YLISIRNIO, A. L. 2011. Use of decision analysis interviews to support the sustainable use of
the forests in Finnish Upper Lapland. Journal of Environmental Management, 92, 1550-1563.

S-15


http://dx.doi.org/10.1016/j.ejor.2016.03.010

NECKLES, H. A., LYONS, J. E., GUNTENSPERGEN, G. R., SHRIVER, W. G. & ADAMOWICZ, S. C. 2014. Use
of Structured Decision Making to Identify Monitoring Variables and Management Priorities
for Salt Marsh Ecosystems. Estuaries and Coasts, 38, 1215-1232.

NIKODINOSKA, N., MATTIVI, M., NOTARO, S. & PALETTO, A. 2015. Stakeholders' appraisal of biomass-
based energy development at local scale. Journal of Renewable and Sustainable Energy, 7,
023117.

PASCOE, S., PROCTOR, W., WILCOX, C., INNES, J., ROCHESTER, W. & DOWLING, N. 2009. Stakeholder
objective preferences in Australian Commonwealth managed fisheries. Marine Policy, 33,
750-758.

POLATIDIS, H. & MORALES, J. B. 2014. Increasing the applicability of wind power projects via a multi-
criteria approach: methodology and case study. International Journal of Sustainable Energy,
1-16.

PRATO, T. 2003. Multiple-attribute evaluation of ecosystem management for the Missouri River
system. Ecological Economics, 45, 297-309.

PUSNIK, M. & SUCIC, B. 2014. Integrated and realistic approach to energy planning — a case study of
Slovenia. Management of Environmental Quality: An International Journal, 25, 30-51.
RAHMAN, M. A., JAUMANN, L., LERCHE, N., RENATUS, F., BUCHS, A. K., GADE, R., GELDERMANN, J. &
SAUTER, M. 2015. Selection of the Best Inland Waterway Structure: A Multicriteria Decision

Analysis Approach. Water Resources Management, 29, 2733-2749.

REGAN, H. M., DAVIS, F. W., ANDELMAN, S. J., WIDYANATA, A. & FREESE, M. 2006. Comprehensive
criteria for biodiversity evaluation in conservation planning. Biodiversity and Conservation,
16, 2715-2728.

RIBEIRO, F., FERREIRA, P., ARAUJO, M. 2013. Evaluating future scenarios for the power generation
sector using a Multi-Criteria Decision Analysis (MCDA) tool. Energy, 52, 126-136.

ROSSO, M., BOTTERO, M., POMARICO, S., LA FERLITA, S. & COMINO, E. 2014. Integrating multicriteria
evaluation and stakeholders analysis for assessing hydropower projects. Energy Policy, 67,
870-881.

SAN CRISTOBAL, J. R. 2011. Multi-criteria decision-making in the selection of a renewable energy
project in spain: The Vikor method. Renewable Energy, 36, 498-502.

SCHOLTEN, L., SCHUWIRTH, N., REICHERT, P. & LIENERT, J. 2015. Tackling uncertainty in multi-criteria
decision analysis - An application to water supply infrastructure planning. European Journal
of Operational Research, 242, 243-260.

SILVA, V. B. S., MORAIS, D. C. & ALMEIDA, A. T. 2010. A Multicriteria Group Decision Model to
Support Watershed Committees in Brazil. Water Resources Management, 24, 4075-4091.

SORVARI, J. & SEPPALA, J. 2010. A decision support tool to prioritize risk management options for
contaminated sites. Science of the Total Environment, 408, 1786-99.

STEFANOPOULOS, K., YANG, H., GEMITZI, A. & TSAGARAKIS, K. P. 2014. Application of the Multi-
Attribute Value Theory for engaging stakeholders in groundwater protection in the Vosvozis
catchment in Greece. Science of the Total Environment, 470-471, 26-33.

STRATON, A. T., JACKSON, S., MARINONI, O., PROCTOR, W. & WOODWARD, E. 2011. Exploring and
Evaluating Scenarios for a River Catchment in Northern Australia Using Scenario
Development, Multi-criteria Analysis and a Deliberative Process as a Tool for Water Planning.
Water Resources Management, 25, 141-164.

TIAN, W., BAI, J., SUN, H. & ZHAO, Y. 2013. Application of the analytic hierarchy process to a
sustainability assessment of coastal beach exploitation: a case study of the wind power
projects on the coastal beaches of Yancheng, China. Journal of Environmental Management,
115, 251-6.

TIWARI, D. N., LOOF, R. & PAUDYAL, G. N. 1999. Environmental-economic decision-making in lowland
irrigated agriculture using multi-criteria analysis techniques. Agricultural Systems, 60, 99-112.

VON STACKELBERG, K. E. 2013. Decision analytic strategies for integrating ecosystem services and
risk assessment. Integrated Environmental Assessment and Management, 9, 260-8.

S-16



ZARDARI, N. H., NAUBI, I. B., ROSLAN, N. A. B. & SHIRAZI, S. M. 2014. Multicriteria approach for
selecting the most vulnerable watershed for developing a management plan. Journal of
Water and Land Development, 23.

ZHENG, J., EGGER, C., LIENERT, J.2015. A scenario-based MCDA framework for wastewater
infrastructure planning under uncertainty. Submitted manuscript.

S-17



