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Deep DecarbonizationPathways: 

Foundations and

Application Perspectives for Vietnam

Patrick Criqui

CNRS-UGA
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Deep DecarbonizationPathways

Low Carbon Technologies

Insights for the energy sector in Viet Nam
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COP21 and the Paris Agreement

§On 12-12 2015, after 20 years of efforts, the Paris 

Agreement marks the success of the first ñuniversal and 

bindingò international agreement on climate
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The Paris Agreement: goodé but still not enough!

2030 INDCs

2050 2°C targets

§The agreement is based 

on voluntary ñIntended 

Nationally Determined 

Contributionsò

§It is ñbindingòé but not 
legally

§The sum of the 2015 

INDCs for 2030 does not 

fit the ñbelow 2°Cò 

compatible trajectories

§This implies future 

revisions of the NDCs, in 

the next COPs 
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Launchedby Laurence Tubiana

and Jeffrey Sachs in advanceof COP21:

§32 leading research institutions from 16 countries, covering 

more than 75% of global C02 emissions. The project aims to:

1. Prepare transparent national deep decarbonization pathways to 2050 to help 

countries adopt policies to achieve deep decarbonization.

2. Review aggregate global emission reduction pathways prepared for AR5 by 

the WG III in light of the national decarbonization pathways.

3. Build an on-going global network to facilitate learning and implementation of 

national of deep decarbonization strategies after 2015
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DDPP òfocal pointó: 1,7 tCO2 pc after 2050
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Deep DecarbonizationPathways

Low Carbon Technologies

Insights for the energy sector in Viet Nam
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The three pillars of decarbonization
(Jim Williams, E3 San Francisco, Science 2012)
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The Kaya equation:

CO2 =   C02/ENE  x  ENE/GDP   x GDP

§The control of CO2 emissions combines demand-side 

action (reducing the energy intensity of GDP) and supply-

side action (reducing the Carbon intensity of energy)

P. Criqui ïCNRS ïGAEL-edden 11

Example: two alternative strategies 

from France 2015 DDPP Study   



The French Alliance for Energy Research 

study: 11 òDecarbonizationWedgesó

§6 Demand-side wedges:

ÁBuilding: efficiency

Á+ decarbonization

ÁTransport: efficiency

Á+ decarbonization

ÁIndustry: efficiency

Á+ decarbonization

§11 Supply-side wedges

Á Solar PV

Á Solar Concentration 

Á Wind onshore

Á Wind offshore

Á Hydro

Á Biomass

Á Nuclear

Á Gas with CCS

Á Coal with CCS

Á Coal to Gas

Á Other
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DecarbonizationWedges from DDPP:
from country wise to technology wise
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Emerging Low Carb

Production x 5

52% renewable

of which 30% VRE

23% nuclear

Emerging Medium Carb

Production x 3

54% renewable

of which 36% VRE

21% nuclear

Industrialized High Carb

Production x 2

56% renewable

of which 44% VRE

21% nuclear

Industrialized Medium Carb

Production x 1,25

52% renewable

of which 38% VRE

21% nuclear

DecarbonizationWedges from DDPP:
different electricity growth, similar power mix
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Deep DecarbonizationPathways

Role of Low Carbon Technologies

Insights for the energy sector in Viet Nam
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Enerdatascenarios for Viet Nam

§The EnerFuture projections are based on the POLES 

world energy model

§They allow to simulate full scenarios for the energy 

sector: NDC (EnerBlue) and 2°C (EnerGreen)

CO2/hab CO2/GDP and NDCs
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EnerFuture: Global Energy Forecasts



Viet Nam Energy Outlook 2017(MOIT and DEA)

§ The Viet Nam Energy Outlook provides 

a set of diversified scenarios, in 

particular for the electricity sector (with 

Balmorel model)

§ The most striking feature is the huge 

gap in CO2 emissions as soon as 2030 

(and from 170 to 670 gCO2/kWh in 

2050)é

§ while the difference in the total system 

costs of the extreme cases 

(ñunrestrictedò vs ñCO2 high priceò or 

ñNo coalò) remains very limited, i.e. 

less than 20%

§ This is in the uncertainty margin for 

costs anticipated to 2050é
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Avoiding stranded assets,

promoting flexible strategies

§The risks of a coal-

based strategy:

ï Coal power plants decided today 

will come online by 2025; they 

will be only at 2/3 of their 

technical lifetime in 2050

ï Heavily relying on coal for the 

2030 horizon may induce 

significant capacity and 

infrastructure investmentsé

ïwith a high risk of ñstranded 

assetsò if coal production were 

to be abandoned due to climate 

constraints

§A flexible renewable + 

gas strategy:

ï Relying more on renewables and 

natural gas may allow a phase-in 

of diversified low-carbon options

ï In the short term, gas involves 

half as much emissions per kWh 

(400 >< 800 gCO2/kWh)

ï In the medium term, gas turbines 

are the perfect backup to 

variable renewables

ï In the long term, gas from 

renewable sources may 

represent a high share of supply
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