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Portfoliopaatoksenteko

— Pyrkimys: mahdollisimman hyva toimenpidekokoelma
(=portfolio) annettujen arvokriteerien ja rajoitusten
puitteissa

— Ongelmat usein monitulkintaisia ja ratkaisun
maarittely monikriteerista

— Esimerkkeina urheilujoukkueiden pelikokoonpanot
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Paatoksenteon vinoumat

— Voidaan jakaa kahteen osaan
(Fasolo, Morton ja Winterfeldt, 2011)
— Kognitiivis-motivationaaliset vinoumat

« Johtuvat ihmisen ajatteluun ja havaitsemiseen liittyvista
ominaisuuksista

— Organisatoriset vinoumat

» Johtuvat sosiaalisesta paineesta, oman edun
ajamisesta tai organisaation dynamiikasta
— Keskityn tassa kandidaatintyossa kognitiivis-
motivationaalisiin vinoumiin ymparistopaatoksenteon
portfoliotehtavassa
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Kognitiivis-motivationaalisia vinoumia

— Tappioiden valttely (loss aversion)

— Ankkuroituminen (anchoring)

— Kapeakatseisuus (narrow thinking)

— Nakokulmien avulla eliminointi (elimination by aspects)
— Omistusvaikutus (endowment effect)

+ |lukuisia lisaa

(Montibeller ja Winterfeldt, 2015)
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Kiillapeli kasvihuonekaasujen
vahentamiseksi

— 8 toimenpidetta riittaa paastojen stabiloimiseksi
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http://cmi.princeton.edu/wedges/
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Portfoliotehtava: Valitse 8 toimenpidetta
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Toimenpidevaihtoehdot

gas equal to that used for all
purposes

y Sector_| ption [ 1 wedge could come from... | Cost | Ci
Increase automobile fuel
- Efficlency — efficiency ... doubling the efficiency of all | ¢ | Car size & power
Transport (2 billion cars projected in | world’s cars from 30 to 60 mpg
2050)
Conservation Reduce miles traveled by pas- | ... cutting miles traveled by all g‘c"w mﬁ
- Transport senger and/or freight vehicles passenger vehicles in half $ avs::tén n
. Efficiency - Increase insulation, furnace | *** using best available technol- House size, con-
Buildings @ﬁ and lighting efficiency ogy in all new and existing $ swr:;p'd;nand for
Efficiency — @ Increase efficency of power | ... raising plant efficiency from | Increased plant
Electricity generation 40% to 60% o
90% of CO; from fossil fuel
ccs power plants captured, then | ... injecting a volume of CO, Possibility of CO;
Electricity @ stored underground every year equal to the volume | $$ leakage
(800 large coal plants or 1600 of oil extracted
natural gas plants)
Hydrogen fuel from fossil New Infrastructure
E= ... producing hydrogen at 10
sources with CCS displaces $$$ | needed, hydrogen
Hysrogen ﬁﬁ times the current rate 5
Capture and store CO, emitted Emissions still only
... using CCS at 180 large
CCS Synfuels aﬁ duringsynfuls procucion e $5 | Dreok e wih
Euel «.. using an amount of natural Natural
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Tutkimustehtava — carbcut.aalto.fi

— Interaktiivinen verkkototeutus
— Portfolio muodostetaan kahdella eri tavalla

 Lisaten (add) yksitellen koriin 8 haluttua
vaihtoehtoa

« Karsien (remove) vaihtoehtoja 15 mahdollisesta
kunnes jaa 8

— Menetelmien, seka toimenpiteiden jarjestykset
satunnaistettu

— Tutkimuskysymys:
« Syntyyko eroja
« Mika vinouma voi selittaa?
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Interaktiivinen koe verkossa

Strategies not included in the basket

Click on strategy to add it into the basket. Y A
our basket of strategies
3. Efficiency - @ﬁ Increase insulation, furnace
Buildings and lighting efficiency Click on strategy to remove it from the basket.
4. Efficiency — Increase efficiency of power
Electricity generation
90% of CO, from fossil fuel
5. ccs power plants captured, then
: @ stored underground
ELERED (800 large coal plants or 1600
natural gas plants)
—_— Capture and store CO, emitted
7. CCSSynfuels ‘ﬁﬁ during synfuels production
fromicoal Increase automobile fuel
1. Efficiency — a efficiency
8. Fuel Replacing coal-burning electric Transport (2 billion cars projected in
Switching — @ plants with natural gas plants 2050)
Electricity (1400 1 GW coal plants)
. Conservation Reduce miles traveled by pas-
- Transport senger and/or freight vehicles

http://carbcut.aalto.fi
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Tyoskentely kokeessa

Strategies not included in the basket
Click on strategy to add it into the basket.

af

3. Efficiency - ﬁ Increase insulation, furnace
Buildings and lighting efficiency

Your basket of strategies
Hydrogen fuel from fossil

sources with CCS displaces . .
hydrocarbon fuels Click on strategy to remove it from the basket.

6. CCS
Hydrogen

Do not include in the basket Cancel

2. Conservation Reduce miles traveled by pas-
- Transport ‘9 senger and/or freight vehicles

http://carbcut.aalto.fi

Aalto-yliopisto . .
A Perustieteiden lysteemlanalyysm

korkeakoulu laboratorio



Koehenkilot

— Koe osa kurssisuoritusta, osalle palkkiona lisapisteita. Tutkijat
vapaaehtoisia

— Suurin osa (n=163) ilmoitti korkeimmaksi tamanhetkiseksi
tutkinnokseen ylioppilastutkinnon

Koulutustausta n____________

kauppatieteet 142
tekniikan ala 129
naisia 73

miehia 214

Perustieteiden .
korkeakoulu laboratorio
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Koehenkiloiden rekrytointi

N

Sov.mat. tietokonetyot 47
Talousmatematiikka (Bl1Z) 116
Optimoinnin perusteet 86
BOR-konferenssi EAWAG 28
Muut 14
Yhteensa 291
Al g B



Valittujen toimenpiteiden jakauma

1 wedge could come from... | Cost |

Strategy Sector | Description @ | 1 wedge could come from... | Cost | Challen ges
Increase automobile fuel
- a iciency ... doubling the efficiency of all Car size & power
Transport (2 bil cars projected in world’s cars from 30 to 60 mpg
2050)
2. Conservation Reduce miles traveled by pas- | ... cutting miles traveled by all I":,;";t'e" (s
- Transport a senger and/or freight vehicles passenger vehicles in half design
... using best available technol- House size, con-
mr‘q . @ﬁ In“:sf Ih':"'aﬂe‘:;é fikpace ogy in all new and existing sumer demand fo
ngs e Lo L) buildings appliances
4. Efficiency — @ Increase efficiency of power | ... raising plant efficiency from Increased pl
Electricity generation 40% to 60% costs
90% of CO; from fossil fuel
5. ccs power plants captured, then «.. injecting a volume of CO, Possibility of CO,
Electricity @ stored underground every year equal to the volume leakage
(800 large coal plants or 1600 of oil extracted
natural gas plants)
6. ccs o e o fossl | ... producing hydrogen at 10 ’mm
sources , hydrogen
Capture and store CO, emitted using CCS at 180 large missions still only
. CCS Synfuels d synfuels production break even with
a ﬁ g from cugl synfuels plants gasoline
8. Fuel Replacing coal-burning electric | ... using an amount of natural Natural gas
Switching — gas equal to that used for all
Electricity 1

N

O 00 NO Ul & W

ADD

215
166
222
225

64

63

37
117
184
205
221
121
134
205
117

REMOVE

213
158
211
233

64

64

39
123
185
219
219
117
137
212
102
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Valittujen toimenpiteiden jakauma

... using an amount of natural
gas equal to that used for all
purposes today

Strategy Sector l Description [ 1 wedge could come from... l Cost l Challeng:
Increase automobile fuel
1. Efficiency - a efficiency ... doubling the efficiency of all s Car size & power
Transport (Zblonmp)mjemdh world’s cars from 30 to 60 mpg
Increased public
2. Conservation Reduce miles traveled by pas- | ... cutting miles traveled by all
- Transport G | senger and/or freight vehicles | passenger vehicles in half $ """"""I"“‘
3. Efficiency - Increase insulation, furnace
Buildi @ﬁ and liohting effick mhﬂm::m s sumer demand for
4. Efficiency — @ Increase efficiency of power | ... raising plant efficiency from s Increased plant
Electricity generation 40% to 60% costs
90% of CO; from fossil fuel
5. CCS power plants captured, then ... injecting a volume of CO, Possibility of CO,
@ underground every year equal to the volume | $$ leakage
Elactrickty (800 large coal plants or 1600 of oil extracted
natural gas plants)
Hydrogen fuel from fossil New infrastructure
6. CCs «.. producing hydrogen at 10
sources with CCS displaces $$$ | needed, hydrogen
Capture and store CO, emitted Emissions still only
.. using CCS at 180 large
7. CCS Synfuels aﬁ during ovatecks plasts $$ | break even with
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Portfolioiden erot

Strategy Sector I Description [ 1 wedge could come from... l Cost I Challeng:
Increase automobile fuel
1. Efficiency - a efficiency ... doubling the efficiency of all s Car size & power
Transport (Zblonmp)mjemdh world’s cars from 30 to 60 mpg
Increased public
2. Conservation Reduce miles traveled by pas- | ... cutting miles traveled by all
- Transport G | senger and/or freight vehicles | passenger vehicles in half $ '“""""'I“'““
3. Efficiency - Increase insulation, furnace
Buildi @ﬁ and liohting eff mhnlm::m s sumer demand for
4. Efficiency — @ Increase efficiency of power | ... raising plant efficiency from s Increased plant
Electricity generation 40% to 60% costs
90% of CO; from fossil fuel
5. ccs power plants captured, then ... injecting a volume of CO, Possibility of CO,
@ underground every year equal to the volume | $$ leakage
Elactrickty (800 large coal plants or 1600 of oil extracted
natural gas plants)
Hydrogen fuel from fossil New infrastructure
6. CCs «.. producing hydrogen at 10
sources with CCS displaces $5$ needed, hydrogen
Capture and store CO, emitted Emissions still only
.. using CCS at 180 large
7. CCS Synfuels aﬁ during yivels evatucls plonts $$ | break even with
8. Fuel electric | ... using an amount of natural Natural gas
Switching @ gas equal to that used for all
Electricity purposes today
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Tulokset

—m- REMOVE

Kesto (s) 0.0067
Vaikeus (1 - 5) 2.54 2.91 <0.0001
Paremmaksi koettu 62 o4

lopputulos

Menetelmien valiset erot (n=291)

Samoja toimenpiteita (max 8) 6.98

Taysin samat portfoliot 108

Samat toimenpiteet ADD - REMOVE REMOVE - ADD
6.98 7.09 6.89
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Polkuriippuvuus

Aika(s) _________|ADD __________[REMOVE

Kun tehty ensimmaisena 213.2 2449
Kun tehty toisena 113.9 114.1

Vaikeus (1-5) ADD ___________|REMOVE

Kun tehty ensimmaisena 2.57 3.16
Kun tehty toisena 2.51 2.58
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Menetelmien valinen vaikeusero

Koettu vaikeus (1 helppo - 5 vaikea)
140
120

100

80
6
4
2 II
1 2 3 4 5

mADD mREMOVE

Aika(s) __________|ADD REMOVE

o

o

o

o

ADD helpompi 130.5 215.6
REMOVE helpompi 189.8 164.7
J e B stcemianalyysin
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Korjailu: Toimenpiteiden takaisinsiirto

Vaikeus (1-5) ADD __________|REMOVE

Ei korjailua 261 253
Tehtavan aikana 20 18
Tarkasteluvaiheessa 12 22
A Perustieteiden Bystcemianalyysin
korkeakoulu e —



Tulokset

— Ei merkittavaa eroa lopullisissa portfolioissa
« Koulutustaustalla ei merkittavaa vaikutusta

— Remove-menetelma koetaan keskimaarin
vaikeampana ja siihen kaytetaan keskimaarin
enemman aikaa
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Mahdollisia selityksia

— Omistusvaikutus (endowment effect)
 Ei haluta luopua "omistetusta” toimenpiteesta
— Tappioiden valttely (loss aversion)
 Ei haluta menettaa toimenpiteen tuomia
hyotyja,
- Epamaaraisyyden valttely

- ADD-menetelmalla nahdaan koko ajan, mita on
valittu

+ Muita selityksia?
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