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Book contents

1. The Case for Low-Carbon Development

2. Low-Carbon Development Scenarios

3. Energy Efficiency in Industrial and Household Sectors

4. Decarbonizing the Power Sector 

5. Sustainable Transportation and Urban Planning

6. Macroeconomic and Electricity Pricing Implications

7. Policy and Institutional Measures

This presentation: focus on chapter 2, with selected results 
from chapter 4 and 6
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Context

• Vietnam Green Growth Strategy (VGGS): 2011-2030 with vision 
towards 2050
o Reduce energy emission by 10-20% by 2020 and 20-30% by 2030 

compared to BAU (lower bounds are voluntary)

• Master Plan for Power Development VII (PDP7): 2011-2020 
with vision towards 2030
o Shift from hydro to coal – domestic coal is priority but with 

production constraint
o Need for coal import from 2015, expect imported LNG from 2017
o Cost-recovery pricing for coal and electricity

• Intended Nationally Determined Contribution (INDC): 2021-
2030
o Reduce total GHG emissions by 8% compared to BAU by 2030 

(unconditional), 25% (conditional)
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Questions

1. Are VGGS targets achievable?

2. What does it take to achieve VGGS and low carbon 
development?

o What options are available and feasible?

3. What would be the costs and benefits?
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Modeling framework

EFFECT 

CGE

MACC

RRM

Overarching 
scenarios
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• Time horizon: 2010-2030
• GHG: CO2 (energy, process)
• Sectors: energy-related
• Scenarios: BAU and LCD

Energy-related: power generation, transport (electricity and fuel consumption in 
domestic road, rail, and water-borne), industry (electricity and fuel consumption in 
iron and steel, cement, fertilizer, pulp and paper, refinery, and other), residential 
(electricity use from lighting and appliances), and non-residential (electricity and fuels



EFFECT model

• EFFECT is (truly) bottom-up

• Electricity-generating units, industrial plants, households 
(appliances, lighting, vehicles)

• Open-source and transparent

• Modular, flexible 

7

http://esmap.org/EFFECT
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Scenario: Business-as-Usual (BAU)

• No further investments or policy reforms beyond those 
committed/approved by 2012 (not policy/investment frozen)

• GDP growth: around 7% per annum (2011-2030) - consistent with 
low case demand projection in PDP7

• Population growth: 1% (2011-2020); 0.7% (2021-2030)

• Urbanization: 34% by 2020; 44% by 2030

• Fuel prices: at full-cost recovery levels by 2015, with distinct prices 
for domestic and imported fuels

• Power sector: calibrated at unit-level to NLDC (EVN 2010), PDP7 
basis for capacity addition, adjust to BAU based on least-cost 
approach, dispatch as per PDP7 and guided by take-or-pay and 
production constraints of domestic coal and gas

• Other sectors: sector master plans including projects under 
development; VHLSS for household-level appliances and vehicles
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Scenario: Low Carbon Development (LCD)

• Considers 66 low carbon options that are technically and 
economically feasible for Vietnam (using $10/tCO2 for 
initial screening)

• Key assumptions: annual GDP growth, population growth, 
urbanization, fuel prices are the same as BAU

• Power sector: reduce capacity requirement from BAU 
based on least-cost approach in response to demand-side 
energy efficiency in industrial and residential (net of 
increase in transport); switch from coal to cleaner options

• Other sectors: include specific low-carbon options

• MAC analysis reflects the full dynamics of modeling (timing, 
lock-in, lead time, etc.)
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BAU: CO2 emission increases five times, 2010-2030
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Power sector responsible for 
72% of total increase

Coal-based power to grow 
from 17% of total generation 
in 2010 to 58% in 2030

Four-fifths of the coal used 
would be imported by 2030

Local environmental and 
health costs would be high



Towards low carbon development (LCD)
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• Impact of LCD investment will grow over time – cumulative reduction 
amounting to 845 MtCO2 by 2030

• Policy and investment decisions start in 2015 (for demand side EE) and 2020 
(for supply options), due to lead time and prior commitment of 
infrastructure development and plant construction 

BAU: 495

LCD: 358



LCD: Energy efficiency offers the largest potential

SECTOR % OF EMISSIONS REDUCTIONS MtCO2 REDUCED

TRANSPORT 9 76

INDUSTRY FOSSIL FUEL 21 177

POWER SECTOR - DEMAND SIDE 30 254

POWER SECTOR - SUPPLY SIDE 40 338

TOTAL 100 845

12

• 51% of emissions reductions arise from energy efficiency initiatives

Energy efficiency  lower electricity demand:
• Reduce required power capacity additions by 7% during 2010-2030
• Reduce capital expenditure for power plants by $19.1 billion
• Reduce coal import by 24 million tons per year 



LCD: Power generation is the second largest potential
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• Energy efficiency measures in industry and household bring down 11.7 GW 
requirement

• Supply options: displacing coal (13.7 GW) and switch to with biomass, 
nuclear, and CCGT using imported LNG alone and that pairing with solar PV, 
wind, and small hydro (19.8 GW)



Installed capacity: BAU vs LCD

Note: Total installed capacity (in GW) under the BAU (left) and the LCD scenario (right) 
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• A year delay for 2020 
target, but hitting
2030 target by 2026

• Annual emission 
reduction reaches 
28% by 2030

• Prioritize end-use 
energy efficiency

• Switch from coal to 
cleaner supply options 
accelerates reduction 
after 2020

VGGS sets an ambitious, but realistically achievable goals

-7.5%

-27.7%

VGGS goal: -10% by 2020

VGGS goal: -20% by 2030



Marginal Abatement Cost Curve, 2010-2030
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• 40% has net negative costs; the rest has MAC < $10/tCO2

• VGGS target is reached with MAC much lower than $10/tCO2  room 
for increasing ambition



Total investment requirement: BAU vs LCD
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• Incremental investment is a modest 1% of GDP per year on average 

• US$3 billion additional per year in 2010-20, declining to US$1 billion in 2021–30

• Total cumulative investment exceeds $700 billion in both BAU and LCD



Electricity cost 
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• The unit cost of electricity supply is projected to rise in both BAU and LCD 

• Minimal impact of LCD on electricity cost: slightly higher than BAU

• LCD: $0.112/kWh; BAU: $0.107/kWh in 2030 (real 2010 terms)



Economic growth
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• LCD has a brief initial negative impact on GDP growth – adjustment period

• The impact turns positive in the longer term, but not significant

• Investment profile, consumption patterns, and economic structure under LCD 
would be markedly different from BAU



7 areas of policy focus
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1. Make aggressive efforts to improve energy efficiency in the household and 
industry sectors

2. Aggressively plan replacement of coal-fired generation with gas-fired 
combined-cycle gas

3. Facilitate investment in renewable energy. Utility planning, improved tariff 
(consider dynamic feed-in tariff and auctions to mobilize capacity)

4. Consider mandating the adoption of cleaner coal technology (such as 
supercritical coal technologies)

5. Promote low-carbon cities with compact urban design, public transport, 
green buildings, and clean-fuel vehicles

6. Continue to reform pricing mechanisms for fossil fuels, without delaying 
adjusting energy prices to cover costs, most notably for coal and electricity

7. Consider other market, economic, and fiscal instruments to support low-
carbon investments



Technical takeaways

• Revisit master plans to reflect additional actions and 
investments required to achieve VGGS/INDC

• Conduct a comprehensive policy and technology mapping 
across sectors

• Assess market, economic, and fiscal policy instruments, their 
impacts, trade-offs, and interactions with other technological 
measures

• Develop national MRV system to track progress of VGGS/INDC

o A common framework for project-, program-, and policy-level 
mitigation activities, and coordinated with the national GHG 
inventory
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