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What is systems mapping? 2%t [&

e Lots of different  HEIRE LS
types

. A):III3 use diagrams . /|\743+;§%|3 /\
to describe a Z?_':;E* 2%
system "

* Some focus on s AJLAE L3
social networks, SRURIB. IR
some on material I | 5:9&?\
and financial flows, =
some on causal
relations
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What is systems mapping! RZ I {T A7

* We focus on causal c HNESEREARE
diagrams = 5 o) ¢
. 23 B o o N T FH A\
* Causal loop diagrams A|5R ‘D E%; - ?':"é( 23555 “}
* Participatory system - S5 RGE [ t@% .
maps N _ R 76 45’ s
 Value in 1“ 1EE i 1o | %\ B\l (7 %ﬁi
: 1di - TRESHIENTIE 4y SR TS LS9
Process of building ‘ Tl [5S %
and thinking « KIAEE - 'b"'s‘ AT
« Communicate ideas = 2\ i ) s (945 Q
. S NPT AL
* Analyse qualitatively - — . e ANy SN I
submaps « EET (FE) 7 BRI NI wmber
* Analyse quantitatively
- simulation
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How has it been used in UK policy? &% [BlEZEREBEP EZFET2FRIER?

° - —Hi- r—=h A
Well-used across UK s EEIHFERELSH
government IO
* Stakeholder engagement - MlmiEXxBEES
* Policy design o BRI
* Ex post policy evaluation . BEEEIT(L
* Regularly see system maps in R st
policy documents, e.g. « KESHIABRXHH,
* Net zero strategy gl
) REMA Options assessment ° ﬁ&'::'%ﬂlliﬁm% gl;dsattrensthinkingforcivilservants
* UK government buildin . P HEBT AT e FZATAN  vortovestmsinrimtoeimmedoseanes
capacity to do this work ‘in- B IhigLHEEIEZFETY comple stoatons,
’ -+ VAN
house * REIBREMBAREET]  coem
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How might it be useful in China? 2% [E|7EH [E %

MR R

- Chinas poliy process is more atop-down |, EARBIIEME “BLEMT Sk,
stakeholder/public engagement. RNHESSMM@ERFTESHEERD. R
Participatory process supported by ZEMES 5 FE R LIAMNTE .

systems mapping could be helpful . . . n
2. BERWFEIHEEEZESESHEE (1R

A policy perspective

2.  Pre-assessment of policies are dominated

by quantitative modelling, if there are any,
or by simple qualitative analysis. Systems
mapping, in between, could provide more
insights for proposed policies.

The complicated relationship between
policy factors could be
sorted/identified/captured bﬁ systems
ngbﬁing, otherwise tend to be neglected
and have bad impact on policy’s
effectiveness.

AENE) , ERRNEMETT. RS
BAEEESEMNTIE, ATLUEHES
Jl_ll.lﬁgo

ARG E A LUR B FIE IR BUER F RZ 2 B HY
SxxH. BN, XEXRFTEIEZ
L, TR BERSEHESFE A RAVSZNR .
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How might it be useful in China? &%

An academic perspective MERBENRSE:
|. System maps are well used across w2 1s ‘ ,
hina acad%mic researches, but . ?kﬁﬁ%%gzz:%1§ ; /.?rtéf_t %,
rarely by government T B RFFIR 2L
2. Academic findings have great S O 2 s e A Aot b Sp s
diffli(cultiess to im|g:>ress policy b 2. W EQTEXEE/%EE%ﬁUL%O
makers, System mapping could be a A CAIENE A
reat toorto bridgeP Igtca%:lemic RGEFULERSIER

Indings and policy decision-making. 3. JbUmA B FFE LLEE)| ) S
-4

3. BNU are now devoted to publicize sifr 47 e
it in training of teachers inpprimary %Ufﬁ? E"T}}E H’f%’ fte
and secondary schools. It's warmly IERR =K
welcomed.
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The systems mapping process in this project e

OXFORD [N N
tINBH PR REE FEE

BURARGE : %14, % T%ﬁl i8]
SR S TH

IR R

First version Combine Finalise

Policy of maps maps, check with maps,
review around pull out expert conduct

policy submaps groups analysis

Reporting,
Interactive
maps
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Emerging findings #] 20 B SR

* Many potential ways to explore
and use maps

* Explore narratives with smaller
maps
* Analyse large maps

* Synergies and trade-offs between
policies and outcomes

* Policy complement and clash
* Policy ‘theory of change’

* Dynamic stories
* Policies self-amplifying or limiting
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Emerging findings #] 20 B SR

* Today | will focus on three « SKEEH=ZTHVILAR:
emerging findings: |. BERMEBRE: AR
. Self-amplifying policy: the =
dynamic story of the new-type 2. IR ERNEBRS
storage mandate I PR &I BB SR
2. Self-amplifying and limiting 3. Ej{%_‘h‘_ﬂ\'ﬁ,nje: [E B 2SS A&
policy: in the ETS g = Al

3. Policy complement and
clash: the various impacts of
coal capacity payments
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Eif

LEGEND

BURT R
Policy factor

FHTAMER: BEER
ROINE 2 E T B R RIE IR
B1 or R1: Important
balancing and reinforcing
feedback loops are
annotated with a capital R
or B and a number

GREE
QOutcomes

—RTR

Standard factor

/BRSO
| Renewable energy |
\ factors :

BAREDHTER

Spot market factors

Bhis PR
Carbon market
factors

fERET R \
Storage factors |

BREBTA HRTR

Coal factors Geography factors

EERXRZ: BTTR
#EHEEN A LZEWL
Positive connection:

move in same direction

—

RARKAR: MTHREE
RESAELEEL
Negative connection: move
in opposite direction

—

BRHNEARKR
Weak or conditional
connection

CCER: China certified emissions
reductions
CEA: Carbon emissions allowance
DSR: Demand-side response
GEC: Green electricity certificate
GPT: Green power trading
LBD: Learning by doing
MLT: Mid-long term
PHS: Pumped hydro storage
RE: Renewable energy
RPS: Renewable portfolio
standard
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Dy namlc story around new-type storage mandate -

E _ = z;)([ P{:‘Ej) Ti 1,) IIEHE DXFﬂRﬂ MART ‘
1 ==

RAEBE * Mandate drives - EifiEEEKgliE

New-type storage . b 9Py
deployment mandate sto rage Iearnlng- :F |:|:| =

2 N by-doing

RN o .
~ New-type storage | .- Nﬂ%ﬁgﬁiﬂtﬁ: 2
. deployment c[z)sls g )

PNERR: FREfEREF R
R1: Learning by doing for
new-type storage

SREEERFIRS
. Profitability of new-
" typestorage
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Dynamic story around new-type storage mandate
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'\ RE investment
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EChEBUER
New-type storage
deployment mandate

/. BREMEEEENL
| New-type storage |
\_  deployment

costs

DNEER: FEfEEET R
R1: Learning by doing for
new-type storage

FEARERAE
. Profitability of new-
\_ type storage

RS
 New-type storage

RE learning-by-
doing
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Dynamic story around new-type storage mandate . -
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PIBAEREREA

RE deployment [
New-type storage

deployment mandate

ARERIRE v ,/”_‘“\\‘
RE investment
SRR R AL REAL SFARERERA

( Storage capacity < Ne\::;zi;tg;?ge New-ti%estsstorage ﬁfj /\.:F |:I:| IEI E%
Mandate EF.%)}ZEEﬁ%JBZH”

MER: FIBE | EF: FEGEEE S I EAELE

ﬂﬁ?‘-%ﬁ;ﬁﬁﬁ*u RERT T B R A BRI INE: FEGEEET R

A R2:Learning by | R3: Storage and RE reinforce R1: Learning by doing for connects the two
RE profitability doing for RE each other via mandate new-type storage . .
learning-by doing
AGLETEEN
\ System balancing |00P S
ability
FALfEEERRIGES
FIBARERAA Profitability of new-
RE costs \ 4 type storage
S~ amspaaess
HRE
RE gen./cons.
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Dynamic story around new-type storage mandate

@Eﬁ%‘iﬁl iopEs]

RIBAREIRIEM
RE deployment RS
New-type storage
deployment mandate
AEERERIAE v /‘\
RE investment
FTEMERERAN
S?iﬂﬁiﬁ'&'ﬁl_ «—lm e N FEERERE A
( orage capacity deployment ew-t;::;;i;‘torage
AE4tEEmERA) MERF: FIBE | MER: HEMESFIBLELE
BERT P BB MER B AR MEF: FEAMHET S
RE p%f??ability R2: Learning by | R3: Storage and RE reinforce R1: Learning by dcnng for
doing for RE each other via mandate new-type storage
\ ROETIRED
System balancing
ability
T PIBLRE R GEBEEF
AR 5 RISBPHED Lerivicrosibionts RE and system
RE costs v B1: RE and e .
system balancin ba I anci ng
S amsgmaess
HBE
RE gen./cons.

=t
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BIBAEEERIA
RE deployment EAEBUS
New-type storage
deployment mandate
PLET 5 e v /’\
RE investment
FAUfERESRAN
FAEEER R - FEUERERR AR
( Storage capacity Al Ne;:et;zi;f;?ge New- type storage
: 3 : ] =
IREERARE MEE TE e qﬁggggﬁ;ﬁg PEF: FALERET
22 R2: Learni oven ; R1: Learning by doin for
RE profitability : Leaming by | R3: Storage and RE reinforce g g
doing for RE each other via mandate new-type storage
\ REATEED
System balancing
ability
Fah: PIBERE SRR RERRIBE S
Bl EAREIRA AR RS RFETEED tabili .
RE costs v Bi: F:}E land Pm{;fpaz 'ﬂt“;:;fg’;e“’ EE 11% LFSI QA_I ﬁ-
system balancin -+
\—Jﬁzﬁgggmﬁ i /)_ Iﬁ = ™ 5E
e  Mandate impacts RIS F R AN

RE costs
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Dynamic story around new-type storage mandate

@Eﬁ%ﬁﬁ irE:

[ AIELEREREAL
/) . RE deployment

| ABAERERRE
~ REinvestment |

Tﬁi%ﬁmﬁﬁﬂl POEEF: AIELE

N\

N

(77158
New-type storage
deployment mandate

v //”"““\\\

B ERERAN

MEGERES S b, FBLERERLAR
Storage capacity Neg;g.ﬁ?,fg;fge New-type storage
costs

DOER: %ﬁﬂﬁ%ﬁ%'—iﬁjﬁiﬁ“

: £ | SERT Y FEIRCARRGA S fE e P Laaring oy doing or
_ RE profitability ~ 12:Learningby | R3: Storage and RE relnforce
_ _ doing for RE each other via mandate new-type storage
\\ RETFHRED
System balancing
N ability
T AIEARE B
| EBERERRA RS RGTHAEN MIAERERARES)

RE costs \

HERE
RE gen./cons.

/ B1: RE and
' ~— —system balancin
- \Tﬁiﬁﬁﬂﬁﬁﬁlﬁ

Profitability of new-
type storage
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Questions

* What evidence
do we have
these I00|:7>s are
operating!

* What are their
relative
strengths!?

* Despite the
extra upfront
costs, does this
Rollcy benefit

E in the long
run?

INSTITUTE FOR

NEW ECONOMIC
THINKING ‘
AT THE OXFORD MARTIN SCHOO!

OXFORD

i
- Btz AJIE EES

AA 1 ££ o] FX 7
& H\ :

* B EAYFEXT 55
F gnfe] 2

B A2 HIA
1é§'ZEr_1 Jl_»~fﬂz
ZIK BCfif BUSR
ﬁﬁj]:.l:?ﬁﬁbl
B ER % R D 7




<N'[Z,

INSTITUTE FOR

Dynamic story around the ETS and coal N .

ﬁ;'E' = iﬁ % k% HI] Eﬁ_; OXFORD [JREETI

JREEALLH BRI
B SRS
Coupling of plants' financial
performance to carbon
efficiency

R EBATL R A B HE RS
$ 5 2 BRI IR
oupling of plants' financial
performance to carbon
efficiency

* Self-limiting ggﬁﬁﬁﬂilﬁ'}_’b

dynamic

e Substitution « PIAJESEER
for RE or LA xﬂf&ﬁ?ﬁﬁ
efficient coal &2 AR5

i
CEA price

INEER: RELEER
o (FRE) fEBRECER

/o
IREBAERFIRES
Profitability of inefficien

BREC BT AR

CEA price O coal power . Mg (FEE)
RECEE .
A= 7S | R1: Lower coal gen.
TR AR AR ER lowers BB SR D RERMERIRES reinforces lower

Profitability of
inefficient coal powe

ERCE SR B FE TR
Balancing loop: Reduction in emissions from
switching to RE or more efficient coal power
reduces decarb incentive

permit supply

subsequent RN SRR Y
CEA price i ES

- o Self- - B NE
e pressure on NE
coal ° ﬂ-lo(lﬁﬁﬁﬁ'ﬁl\ amphfy'ng fjrll,%

o wits mora ooy - I; E ﬁ -I‘E.l ;Eg EE i
e Can be BNt N dynamic - WEHLH

BRECERAL R
CEA supply

BRECENTE R
CEA demand

RERBEE
Coal power
generation

coal power or RE

SRR managed by * Lower = NEE
0al power emission .
floor price or generation PR Ei{i
supply of CEA lowers TBE
subsequent

CEA supply
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Downstream of coal capacity payments o

SV =V OXFORD [JRECTCNA
' NELNEA
REAREME AL

Coal to emissions

FME SERHERAY X &

RESEIM
Coal power capacity
payments

\‘ﬂaﬁw@@&h
[ Coal power fixed |

\revenue /LA /EEC,;HLJEWQ
( oal power
\_ proftablty /\,/ R \_}/msam! \ / 5 e E me\ B R

Coal power |—)| S
@ower Capﬂwf \ el oy oal power enw/_) Emissions
—_— — —

6% ECONOMICS OF ENERGY INNOVATION

AND SYSTEM TRANSITION




Downstream of coal capacity payments

e B = AMERY T s

Industrial and

demand

Consumer power
prices (industrial and

/ commercial)
R

System costs

IREESEME
Coal power capacity
payments //“_"m

m%mﬂ@ﬁwx\

Coal power fixed |

revenue
/ Eamzaxaﬂﬁbb

Coal power
profitability \ /
\ maaﬁm!\ At ﬁ@ﬁﬁﬁﬁﬁi!\

Coal power

\Sjii?°we'°apfffi/ goneraion | Oa'PO“mre"Tiifja
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Downstream of coal capacity payments

e B = AMERY T s

AEWTIREN
Industrial and System balancing -~ Sumiﬁsﬁegri
gommercial electricit ability PPy ty
demand
e >
B2
B e
Consumer power BLERABRES
prices (industrial and =
/ commercial) RE gen./cons.
R /ﬁ?éﬁliﬁ_iﬂ“'
System costs SN T BEAIIESZRET
FHRFEME Coal power ability to |
Coal power capacity accept fewer
payments ‘aggg_tiﬁ_rlgm
ﬁﬁﬁmﬁlﬁl@lﬂ)\
| Coal power fixed | B
\ revenue /ﬁ‘
N % ﬂ@ﬂ%ﬁﬂ]ﬁﬁh \ v
T | Coalpower | T T P
\_  profitability A~y / = O\ / N
SO T memng 0 BRRRRN ) pemdgme
I | Coal power capacity / P ti Qoal power emissions/
‘\ / \_ generation / ’ /

e - — - — P
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Fewer operating hours makes
space for RE

jate il /N TR J T A
S TR 2 )

System balancing being pushed
in both directions
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Downstream of coal capacity payments

for FEL

R

System costs
BesEME
Coal power capacity
payments

S~~~

| Coal power fixed

Industrial and

commercial electrici
demand

it
RFPBHNE
Consumer power
prices (industrial and

/ commercial)
AFEBALARIE
/N TR BT
I Coal power ability to |
accept fewer

\/Y eratmg houi

ﬁa@mm@mﬁ)\ \

| S E4MERY TR

AAWTRED
System balancing ———»

ability

T
B2

RIELRERREES

HEE

RE gen./cons.

AR RIS
Supply security

o N

| BRBEARR

B .|
) | CEAdemand

CEA price

/J.II

/7=

revenue -
N - /L’t/ m %méﬁﬁ#’l]ﬁﬁ:h\
Bl | Coal power }\A \
profitability N,
N e / meamnE / fiﬁaﬂl’ﬁiﬁ ) e BHRSE
Coal power capacity | '\_\ genefatlon / '@oal power emissions/ Emissions
N N S N

6% ECONOMICS OF ENERGY INNOVATION

AND SYSTEM TRANSITION

N2

INSTITUTE FOR

S
NEW ECONOMIC
THINK

UNIVERSITY OF
ING
ATTHE OXFORD MARTIN SCHOOL

OXFORD

Balancing loop via CEA
FA Bk T 7 Y S &R
Competing effects on emissions
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Downstream of coal capacity payments

RS EHMER Tiirs i

peiuidia
BAFRK
Industrial and
commercial electricit
demand

FEER
B1

hinft
AP BAOhiE
Consumer power
prices (industrial and

/ commercial)
RERE AREBAERIF
System costs /J\HT"FWE{JE"”'%)'J \

mEEEME ( Coal power ability to |

Coal power capacity \ accept fewer /

payments \/\eperaimg hours

H/ REHARE B

\ Coal power fixed |

\ revenue o
N _ /‘*/ REAERTIES

T ( Coal power ) T
N profitability /-*/

g 7 memmnm

| Coal power capacity |

\\...‘
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N generation /

RABTEED X
System balancing ———>» FFRzAR B

ability Supply security

CW>

'IEEEE Eﬁi BES

RE gen fcons

/’,..
|".

" )

v N
> [ IRERBEBME
'Ccal power emissions/

AN
\\_H

Coal power
/’/

— -

B . BOGEEmR
CEA price I-.\ CEA demand

EFEiPF
Y ) N

/ " meges \

Questions

* What evidence
is there for the
strengths of
these different
influences!?

* How to cut out
the direct path
to emissions!
(i.e. have
payments
improve

flexibility of coal,

but not
profitability?)

N2
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NEW ECUNOMIC\

OXFORD [IREAE \

wig

- BEft4iEiER
RH X £E 5C 22 R4
FRXTiRE?

* Anfar Al LAl
BURIEMNHERT
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What next! —%5

* Digest and incorporate discussion
from today and this week

* Further sense checking of map and
emerging findings

* Selection of key findings and
narratives

* Gather evidence to complement
narratives

* Range of outputs for different
audiences
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Discussion / Q&A
S A ,ﬁ s — fobr OXFORD [N,

A
-LTJ- T — |ET.| =

Project airrll; to understﬁndlthg o Iﬁ = EI(J: T i
interactions between technologies, policies, > 16l EH

anfd markets, in the process of |gaow<|:r sector Z [BJFE B 71 s Rll 2
reform

Questions: o
« What should we focus on? s FINMxESTA?
* What analysis should we do!? o B{1FITH AR HT?
* What other sources of information could . e
we use! c TMATLUATAGES#IE?

* What t f outputs and t Id . £ bk H =
be ua;;efﬁ ?es Ol OUtputs ana reports wou ﬂ_/z*diiﬂljtjl:lﬁlﬂ—’%?&l:lﬂi’lg ] ?
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Interactive systems mapping exercise

S 54 R % EED)

UNIVERSITY or NE 0
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* We will now break into three groups * Purpose
to do some focussed work with * To hear your views on what affects
system maps these (sub)systems
* Security of supply (Pete and Da) * We will build this into our analysis
* Energy costs and prices (Max and Liujun) » To allow you to experience a systems
* Decarbonisation (Simon and Songli) mapping exercise first-hand

ﬁﬂlwf‘ DTAZEEMERR%ZE - BRY
o 473 bk s > HZ=
. R4 (PeteI3KIX) ﬂﬁﬂﬁ,usd%? GHEEZEMEREXEZNS

« BN FEFARE) %ZTI]A?E #REGER LA\ 4 H
P8 (Simon IHL:FR) CUKRERS S RGEE
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* Instructions for your group * Remember
* Review the small map you have been given * Factors needs to be expressed as variables
* Discuss how you would like to extend and change it e Connections should be causal
(your facilitators will help) . :
. Make some chanees * Try to specify a real causal mechanism, not an
8 idealised or very simple description

* (If we have time) move around groups to see what
others have done

* Report back to whole group

* We should only include the most important
aspects, not every plausible thing

* If you can think of feedbacks that affect your group

« FER topic, please share them
- HERIM “MTE” . EBiEE.
« BERMBIAEERET KX (EHALURHE « AR IMIATERIE
s . gi)?%g%g?%nﬁu mA SRRk
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Seed map — security of supply ssiono [l
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Supply security
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Storage capacity
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Seed map — energy costs and prices i SR
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RE deployment
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RE profitability
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RE costs
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B1: Market dynamics
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Seed map — decarbonisation

“ﬁlhcl_l” — PRk
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* Review the small map you have been given * Factors needs to be expressed as variables
* Discuss how you would like to extend and change it e Connections should be causal
(your facilitators will help) . :
. Make some chanees * Try to specify a real causal mechanism, not an
8 idealised or very simple description

* (If we have time) move around groups to see what
others have done

* Report back to whole group

* We should only include the most important
aspects, not every plausible thing

* If you can think of feedbacks that affect your group

« FER topic, please share them
- HERIM “MTE” . EBiEE.
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Interactive exercise — reflections
S5 REEERR - Rk

* Any reflections from our facilitators? e FI1BH LK IEN?

* Reflections from

 What did you find imeresting? * RRHEMR

o What was difficult? o BRESRIL IR ?

o Did it help you think differently o PLEEF AHE?
aPoutpower sector reform and iy (g LA B

o How do you think systems NARTIR R RINFR B LA ?
anaﬁﬁlng could be used China, if o E%EEE ﬁﬂ%juﬂ’]lﬁ =

¢ B AN 4a] £ A [E]{E R
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