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Event Overview

A Workshop took place at UCL Energy Institute
A 20th-21st April 2015

A organised by UCL (mostly) and UCC

A financial support by IEA ETSAP ®itbleSEM

A 50 participants from 12 countries

A 21 presentations

A www.ieaetsap.org/web/BE4 Presentations.asp



http://www.iea-etsap.org/web/BE4_Presentations.asp
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Agenda

A Keynotes- Mark Jaccard AndreasSchéafer
AEnergy systems model s’
A Energy demand and the transpaector

A Consumer heterogeneity and vehicle choice

A Beyond cosbptimisation: The role of energy
poverty and information

A (How) can the social sciences inform E4 analysis
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Jaccard- behavioural parameters
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Three key behavioural parameters:

- Discount rate (r) - time preference as reflected in actual
decisions, excluding technology-specific risks

- Intangible cost (i) - technology-specific decision factors,
especially differences in quality of service and cost risks

- Market heterogeneity (v) - reflects the diversity among decision
makers in terms of real and perceived costs (logistic curve)

:!!L C C
University College Cork, Ireland
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Jaccard- calculating parameters

Standard discrete choice model for technology choice surveys

U, =, + BocCC+ B OC+ P EC +e,

Bac = Poc + Prc = ﬁcc 1. = ﬂj

IBAC’ ’ ﬂAC

Use OLS to estimate v for which predictions from CIMS are consistent
with those from the DCM model (error term size vs betas).

Horne, Jaccard, Tiedernann (2005) “Improving Behavioral Realism in Hybrid Energy-Economy Models
Using Discrete Choice Studies of Personal Transportation Decisions,” Energy Economics, V27
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Jaccard- cost adoption dynamic

Increasing returns to adoption: Tusers leads to Tconsumer acceptance for
a given technology

LEARNING BY DOING +
NEIGHBOUR
EFFECT + ECONOMIES OF SCALE
Intangible Capital
Cost Cost
Market share Cumulative production
I
L INCREASING RETURNS TO

Apr 2015 ADOPTION 50
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Girraudet-retrofit intensity

Lcc,

. _,,, Heterogeneous discount

Z LC (— rates across landlords and
h>i tenants

LCC, , =CINV, , + CENER, +IC,,

Subject to endogenous Subject to endogenous
decrease (learning-by-doing) decrease (peer effects)
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Girraudet-retrofit potential
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change relative to 2008 reference consumption

— Finalenergy inreterence =eanees Coneentional energy in reference

Conwventional energy with DR=/% = « =Conventional energy with DR=3%

Giraudet, L.-G., Guivarch, C., Quirion, B, 2012. Exploring the potential for energy conservation in French
households through hybrid modeling. Energy Economics 34, 426-445. doi:10.1016/j.eneco.2011.07.010 -
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Daly—-'0 SKI OA 2 dzNXQ Ay

* Global discount rate:
— Applied globally across the model
— Prescriptive/“ethical” discounting: 0.11%-3.5%
* Represents value society attaches to present over future consumption or utility

— Descriptive/behavioural: 10%

* Reflects real market risk, required rate-of-return

* Technology-specific discount rate, “hurdle rate”
— Applied to specific sectors or technologies

— Can differentiate the agent making investment
* Private cost of capital 7-10%
* Business borrowing costs: 3-7%
* Government: 1%?

— (Can also represent
= the required rate of return on investment (10-15%7?)
» the perceived energy-efficiency gap of individuals => 25%
* QOther uses for representing behaviour

& UCC

University College Cork, Ireland
Colaiste na hOllIscoile Corcaigh
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Daly—suggestions

* Hurdle rates have the potential to substantially change optimal
technology pathways

* Qur narrative for what our model is saying should be consistent
with use of hurdle rate
— Are we being prescriptive (normative), “this is the optimal energy system”

* In which case, are we missing out on real-world barriers to technology uptake
and being overly optimistic?

— Descriptive (positive), “this is a realistic scenario for the next 50 years”

* In which case, is the use of hurdle rates pre-determining technology
deployment?

* There should be consistent rationale for using HRs across different
technologies

This rationale, and HRs used in a study, should be transparent

University College Cork, Ireland m
Colaiste na hOllscoile Corcaigh
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Sikarulidze-info campaign in MARKAL

Information campaigns (and measures such as increased parking fees for
cars) can result in higher level of use of existing buses.

Matenal
TWM5BUS - modachift tao bus
SUPPLY USE
TMOORE— THMADSHIFT © nnpularization of TRAMCMG— TRUSCHGMT T Buzes CHE with [—TLDY
munopal benspork modeshilt
TMOORE—] TMODSHIFDE : craaticen of municipal TRNDST— TBUSCHEWMT : TinBuses Digssl  [—TLDY
tatzport HEN with mindeshifk
TRNDST — TEUSDSTIME TLDW
T m.Euzes. Digzel+10mog vath
* Consumes no fuel
. TANDST — TEUSDOST M3 —TLDY
* Has no investment cost T i Euses. Dizzel+20reg with
* (Can satisfy only some o
TRHDOET — BUSDSTMIT : T Buzes Dissel  [—TLDY
« percentage of total mode- — ith modeshit
shifted pkms
P TAMELC— TEUSELCMI : Trn.BusesElectriz  —TLDW
with rodechit
TBUSLOAING : Tirexsing bus load [—TLDY
MCrZasEae
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Ramea- COCHINIMES

Minimal Consumer

Supply rep. Choice Model ST
_I_
] Minimal
Supply rich TIMES model ' behavior rep.
| COCHIN- .
Supply-rich TIMES Demand-rich

COCHIN: COnsumer CHoice INtegration

tyc"nglld m
Clt a hOllscoile Corcaigh
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Ramea- Car Purchase

Consumer Choice

Infrastructure
support

| Vehicle Price Fuel Cost Perception

!
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Vehicle Purchase

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh
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Ramea- Steps

and adding random ANVAVAN VANV AN RRVANIFAN SNV ANAN terms

error terms

Standard | Social Planner ,Eﬁ { Vehicle Cof-t | Fuel Cost |
TIMES model § \ |
Step 1: Creating P P R eeeeeesereapRs SeeeRRtRtgY |
heterogeneity in i O O O O | Vehicle Cost | | Fuel Cost ] i
] VAN /\ VAN /\ Disutility Cost i
Step 2: Adding i — — i
disutility costs TR R }_____________________________________________.
_ T :
Step 3: Lreating 00 o 00 O O o0 0 All three costs + i
clones of each group VAV N NN NN AN NN/ Random error i

______________________________________________________________________________________________________

Eg. Creating clones to include MNL structure for any consumer group (simpler than COCHIN, which
has NMNL structure) Logistic Regression Curve

T T R TR

3 clones _
rennnenn ey —3  Total Cost=
Vehicle & + Disutility ; x Vehicle Cost +
Fuel Costs Coasts P eesuas L — Fuel Cost +
o fa Disutility Costs +
L ] -f - - é
R — (Error term/scale)
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o

# & INSTITUTE or TRANSPORTATION STUDIES
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Wilson— Social influence

DIFFUSION Diffusion = communication over time about an
| - innovation among members of a social system

OF
INNOVATIONS

TIP[;:[NG early adopters reduce

POINT perceived risks:
’ ‘.\ social influence t
; .;x:):‘

M \ VL’&:' H LM
EVERETT M.ROGER GLADWELL high initial

risk aversion

high
adoption
propensity
f ( s tar Lats Y
) Adog Aasor Majority 1
135 1 34
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McCollum-EUFP7 ADVANCE project

(Task 3.1: Improving the representation of demand-side heterogeneity in IA and E4 modefs}

New
methodologies

New answers
to novel
questions
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Quantify the climate

N

policy cost implications of
capturing these barriers
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McCollum- Results for transport
Adding disutility costs leads to slower uptake of AFVs

wholeSEM

without disutility costs

with disutility costs
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McCollum- Results for transport

Certain consumer groups adopt AFVs much faster

whim (Bilaidyr)
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Edelenbosch Results for transport IMAGE

Mitigation Mitigation
No disutillity cost Disutillity cost

Electric car deployment 2020-2045 2040-2050
Phase out of fossil ICE 30 -40yr 60 — 80 yr
Max % ICE Bio deployment 0-85% 57-81%
Cumulative CO, emissions 14 - 15 GtC 17 -21 GtC

(1990-2100)
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Brand— Reflections on the challenge

Think outside the box:

* Attitudinal factors may be as important as socio-
demographic and economic attributes, especially
for private travel

Differentiation across segments can improve
model fit

System thinking - many influences on transport
service demands do not come from the transport
sector (built environment, ICT, retail patterns ...)

Policy diversity - using insights to develop new
policy strategies beyond fiscal instruments
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Glynn—Why suboptimal heating choices?

« Many factors other than price influencing fuel choice and
fuel consumption

« Are regional division and definition of energy service
demands in energy system models accurate enough or
appropriate?

* [rish TIMES Classification of households
« Rural / Urban
« Apartment / House

- ETSAP TIAM Classification of Household types by sub-regional
disaggregation

» Socio-demographic parameters could/should be used to
define energy service demand drivers and fuel choices

» | ong Term projections an issue
« [argeted surveys required to estimate census variable

strength as predictors of fuel choice and energy service
cdlemand
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Kanala- Social MARKAL

Prices

Hypothesis of
Perfect Information

Hypothesis of
Pertect Economic

Rationality

Quantities

Information

Imperfect Information
(can be measured)

Perception

Attitude

Behavior

Aggregated Rationality

w

Quantities
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Hubner—What can social sciences do?

* Grow understanding of behaviour through more & better data

— E.g. reduce measurement errors, representative samples, experimental
research to make causal statements (RCTs)

E.g. LUKES project as part of CEE (Cooper et al., 2014)
* Communicate & advice on best practice
— Show the limits of our understanding of behaviour
— ldentify most appropriate data sources for given purposes
— Quantify error margins and variability

— Give a ‘realistic’ estimate about behaviour change potential and
associated costs

* Grow as a discipline
— Understand the relationship between hypothetical and actual behaviour
— Bridge technology, buildings, people
— Increase conceptual clarity
— Beless tribal ©
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Narasimhanr- Sociabaractice

Outcome(s) intended from
performing a practice

Meaning

=

4‘2;&
7N

al

[ I :/ \
N N
Material Skill

An instrument (body, The ability to use

mind, object etc.) used material(s) to perform a
to carry out a practice practice

& UCC

University College Cork, Ireland
Colaiste na hOllIscoile Corcaigh

An example: The social practice of showering

Personal hygiene,
morning routine etc.

)
\__/

Use soap, operate
shower unit etc.

Bathroom, soap,
shower unit etc.



Energy) Technology . )) =
(/w Coonr wholeSEM

Narasimhanr- Sociabaractice

+ Households perform energy intensive social practices; practices govern norms for their performance
+ Various factors influence how households perform practices

+ Focus is mainly on the performance of practices
+ Performance of practices are characterized by the coming together of material, meaning and skill elements

+ Practices come together to constitute bundles

+ Practices co-exist — links form and links die ‘\‘a
+ Practices co-evolve — links evolve, elements evolve \“@6‘5

= Energy Consumption (e.g., in kWh, cost incurred etc.)

& UCC

University College Cork, Ireland
Colaiste na hOllIscoile Corcaigh
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