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1978 Spin-off from the

University of Cambridge Early 19903 i
Department of Applied Expansion of scope of
Economics CE's work to
. Origins in the ‘Growth « European Regional 2003 CE 25th anniversary.
iact’ + UK Energy, Terry Barker sets up
Project’ led by Nobel _
Laureate Prof Sir Richard Environment and charitable trust fund to
Stone Economy service ensure CE's independence
. pioneered the * More tailored and principles.
development of detailed project work New Thinking in
sectoral modelling in an Company grows from Economics: o
input-output framework 10 to 25 staff. to advance education in
MDM the field of economics for
1975 | 1980 199D 2000 the benefit of 2a&0public’
|
1985 1995 2005
Early stage of the company ‘ Product and model a’eve/opmu’ntsfhe move to more consultancy projects
1980s CE's work focuses
mainly on annual
subscription services Today 40 staff -
« UK Industrial service based in Cambridge.
« UK Regional service 1993 Start of part-EC Interna'FlongI
and selected projects, funded research repu_tatl_on in the
notably the EC-funded project to build application of
HERMES project (in effect, ' E3ME Whole—economy.,
a predecessor for E3ME) sectoral modelling,
particularly the
] u y—J LY —
EU CommissionD R ZEEFIBE DX ET IV global E3ME model

ELTEHEAINTEY, s5FEDClean Energy
Package, Climate and Energy
Framework(2030) CHiEHINTW 3
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The FTT(Future Technology Transformation)
family of ESME
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Energy prices

1\
v

I \
FTT:Power FTT:Transport FTT:Buildings FTT:Industry |
Power sector technology Transport technology Technological change in Technological change in
substitution model substitution model household end-use industrial processes I /
N A :




FEXM(CEHI S FTT4’ > b =l
TR — .| BH | [S—=>TL— b

Carbon Costs  std Overnight std Fuel std 0&M std Lifetime Lead Time"Toad Factol Type LCOE std Fuel CO2 Efficiency  Emissions Learning rat

5/MWh 5/MWh S/kw 5/Mwh 5/MWh 5/Mwh S/Mwh  $/MWh years years 0,1,2,3 5/Mwh §/Mwh kgc02/G) % tC02/GWhb
luclear 0 0 4896.00 1525.05 3.60 2.33 11.00 8.15 80 7 85% 1 105.95 34.41 0.0 100% 0.0 -0.0861!
Jil 0 0 1227.84 1033.63 223.66 2359.32 22.13 3.69 40 4 83% 1 265.34 236.04 73.3 43% 386.4  -0.0141
0al 0 0 2292.95 775.01 25.62 11.23 7.41 6.02 40 4 85% 1 69.54 25.08 99.4 43% 8322 -0.044}t
‘0al + CCS 0 0 4224.69 1172.55 22.43 10.23 15.02 4.55 40 4 85% 1 104.72 29.87 99.4 37% r 96.7 -0.074
GCC 0 0 3829.06 1705.94 20.05 1.57 10.09 1.51 40 4 85% 1 91.11 29.34 99.4 42% 852.0 -0.044¢
GCC+CCS 0 0 452114 1523.05 13.96 7.50 12.87 0.52 40 4 83% 1 104.83 3177 99.4 3?%' 98.7 -0.074 1
a1 0 0 1067.00 336.75 66.46 18.52 3.82 2.80 30 2 83% 1 88.23 21.79 36.1 37% 334.3 -0.039 1
LGT+CCSs 0 0 2446.33 520.63 7120 1.47 0.42 0.40 30 2 83% 1 114.19 9.31 26.1 47% f 43.0 -0.074
olid Biomass 0 0 4007.00 2587.47 93.24 72.94 18.55 28.53 40 4 85% 2 175.59 118.82 0.0 43% 0.0 -0.074
‘Biomass CCS 0 0 5938.74 2985.00 93.24 72.94 18.55 28.53 40 4 85% 2 208.35 125.15 -112.0 3?%r -980.8 -0.105
i6CC 0 0 3829.06 1705.34 93.24 72.54 10.09 1.51 40 4 85% 2 164.30 100.12 0.0 42% 0.0 -0.074¢
1GCC+CCS 0 0 4521.14 1523.05 93.24 72.34 12.87 0.52 40 4 83% 2 178.10 97.19 -112.0 3?%r -980.8 -0.105
iiogas 0 0 3733.00 3519.63 0.00 36.62 60.52 3.84 30 2 83% 2 118.32 83.69 0.0 7% 0.0 -0.074¢
iiogas + CCS 0 0 5112.53 3703.50 0.00 36.62 60.52 5.84 30 2 85% 2 136.94 92.44 -54.6 4?%' -376.4  -0.105
mall Hydro 0 0 2782.50 3538.98 0.00 0.00 38.40 8.43 a0 7 85% 3 89.04 70.86 0.0 100% 0.0 -0.0201
arge Hydro 0 0 2482,50 2499.96 0.00 0.00 9.86 10.43 80 7 85% 3 35.21 33.92 0.0 100% 0.0  -0.020
Inshore 0 0 1841.00 443.43 0.00 0.00 21.38 8.67 23 1 30% 0 98.50 27.25 0.0 100% 0.0 -0.103
)ffshore 0 0 5000.00 579.58 0.00 0.00 40.71 19.82 23 1 42% 0 190.32 37.17 0.0 100% 0.0 -0.1361
olar PV 0 0 1833.50 532.80 0.00 0.00  22.80 15.57 25 1 14% 0 187.39 63.20 0.0 100% 0.0  -0.269
sp 0 0 4501.00 1839.10 0.00 0.00 17.38 22.10 25 1 55% 0 129.37 64.58 0.0 100% 0.0 -0.1521
ieothermal 0 0 5822.50 2036.63 0.00 0.00 17.28 34.10 40 4 85% 3 105.99 66.53 0.0 100% 0.0 -0.074
Vave 0 0 5142.07 2414.85 0.00 0.00 33.91 36.58 20 1 46% 0 207.34 107.70 0.0 100% 0.0 -0.2181
uel Cells 0 0 5884.82 5459.00 38.71 34.56 33.70 45,81 20 2 83% 1 205.17 1358.93 15.3 80% 68.9 -0.234
HP 0 0 2000.00 4358.28 63.74 15.21 13.93 31.85 40 2 83% 1 70.82 124,79 15.3 80% B8.9 -0.044

BBkl || EasE || RAEAN w o HFHHSE




Effect of policies on the levelized cost
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FTT: Power

Simulates:

The future replacement and diffusion m

Of power technologies

By power generation sectors worldwide m-

(59 world regions)

Based on dynamical shares equations
(the FTT method — no optimisation)

Useful energy demand by country as
an exogenous driver (depending on
future levels of construction/gereration)

t=1

Modeling technology substitution

Substitutions Substitutions

t=3

J.-F. Mercure, Energy Policy 48, 799-811 (2012)
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Keynes v.s. Walras
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s 1Y) eXergia
 The scenarios show different ways of meeting M - Lk
the EU’s 2050 decarbonization targets

Employment E|ffects of selected
scenarios from the Energy roadmap

2050

Final report for the European Commission

e Two models were run — the macro-econometric

E3SME model and the CGE GEM-E3 model
« S1 — High energy efficiency
« S2 —Diversified energy supply

* S 3 o H Ig h renewa b | €5 Comparison of the two models' results for the impacts on GDP in the scenarios

COWI

« 5S4 - Delayed CCS 51 52 53 S4 S5

. —
Sh — Low nuclear % difference in GDP from CPI baseline in 2050
E3ME 2.9 23 2.0 2.2

A

GEM-E3 0.6 0.8 0.8 -0.9

s B o]

I:I:‘.'l !:-..'l

Sources: EIME and GEM-E3 models

Source: Employment Effects of the Energy Roadmap, Cambridge Econometrics et al (2013)



CGE®5 )L vs. ESBMEEF )L

Energy Transition
< 3 >

>

ESMEES )L

Debt repayment phase

g

e 20

Non-equilibrium /
Money creation

Year 2050

Investment /
Borrowing phase

Resource diversion /
Crowding-out

Time

CG E=E_“)lz

Return to optimal investment trajectory

Change in GDP relative to baseline

Equilibrium /
Crowding-out — no borrowing

(5lA) Mercure et al. (2018)
https://www.tandfonline.com/doi/full/10.1080/14693062.2019.1617665
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x 1

2019 4 2030 4= 2040 4E 2050 4
GDP (10 {8k KL, 2010 &fif%) 6,211 6,664 7,227 7,761
AR T XX —4E (B toe) 279 259 240 222
¥ EE (TWh) 1.037 1,045 1,079 1,099
JELF- 7] 64(6.2) | 157(15.0) | 141(13.1) | 141(12.8)
AT RE T R/LX — 205(19.8) | 255(24.4) | 305(28.3) | 365(33.2)
FIRKT) 329(31.7) | 257(24.6) | 247(22.9) | 221(20.1)
LNG k7 385(37.1) | 338(32.3) | 358(33.2) | 354(32.2)
ié;; ﬁ&;?ﬁ CO e & 1.059 885 792 691
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