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A Study on Low Carbon Development with a Computable General Equilibrium Model
FSEHE - Application to Vietnam -
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Chapter 1 provides the rationales and describes objectives of this research. Since climate
change has adverse impacts to the environment, societal and economic activities; developing
countries including Vietnam should follow developed countries in considering mitigation
measures into policy and decision making process. In which, socio-economic and energy
scenarios development will provide benchmarks for the long-term policy making. As a result,
the objectives of this research are to: (1) Propose a methodological framework and its
application to support the low carbon policies analysis; and (2) Analyze the socio-economic
implications of Low Carbon Development (LCD) in Vietnam by the year 2050.

Chapter 2 summarizes the methodological literature review in which this research stands
on. Firstly, it summarizes previous studies on the national-based scenario development
towards LCD in the world. As main tool which is used in this research, the previous
applications of Computable General Equilibrium (CGE) models for LCD analysis are
reviewed, especially the application of CGE models in Vietnam. Recently, many economic
analysis models are extended for analyzing the LCD; such as model’s structure change,
disaggregation of energy commodities, and the improvement of consumption function; which
are also reviewed.

Chapter 3 describes the overview of methodological framework of this research and its
three detail methods, which are: (1) National-based scenario development, (2) [Asian
Integrated Modeling]/ [Computable General Equilibrium_Basic] (AIM/CGE[basic]) model,
and (3) the An Implicitly Directly Additive Demand System (AIDADS) estimation system.
The national-based scenario development develops the platform of socio-economic and
energy scenarios based on collected information from international and national sources.
These scenarios (especially population, GDP, energy efficiency) are considered as inputted
assumption in AIM/CGE[basic] model. As the main tool for this research, AIM/CGE[basic]
model simulates the long-term performance (by 2050) of all activities in an economy by
covering: (a) activity production & factor markets, (b) institutions (households, enterprises,
government, and rest of the world), (c) commodity market (domestic outputs & imports), (d)
macroeconomic balances (government balance, external balance, & savings-investment
balance), (e) energy commodities, and (f) air pollutants & GHG emissions. Currently, Linear
Expenditure System (LES) consumption function in the model cannot perform the change of
household expenditure share when income increases; therefore it is replaced by AIDADS
function in which the budget share coefficients are estimated based on historical household
expenditure surveys so that the future simulation of future expenditure is closer to the actual
preference, especially the change towards low carbon lifestyle.
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Chapter 4 reviews the governmental outlook of Vietnam based on the national
development targets and plans. This review is the background for the national-based
scenario development conducted in Chapter 5 of this dissertation. In this chapter, “review”
does not only mean gathering information of current governmental socio-economic outlook
but also include back-casting the historical development of Vietnam from the LCD
viewpoint. Moreover, the energy development outlook including the energy pricing system
and detail content of latest Vietnam Power Development Plan (PDP7) is also reviewed.

Chapter 5 describes the characteristics of future societies in Vietnam and analyzes the
implications of low carbon mitigation measures. A Scenario for Low Carbon Society (SLCS)
is more positive and willing to innovate the social system, institution and technology for
realizing next societies. Meanwhile, A Scenario of rather STAGnant Society (SSTAG) is
more cautious and careful to these changes, putting more focus on transition cost for
realizing next societies. The GDP of SSTAG in 2050 is around 300 bil.US$, while that of
SLCS is much higher, around 906 bil.US$, showing the big different in economic
development between the two societies. The results show that in order to reduce the
Greenhouse gas (GHG) emission target in 2050 (0.37GtCO,eq), SSTAG and SLCS have to
reduce its emission around 12.4% and 54.3% compared to its total emission in 2050 under
Business-as-Usual (BaU) case, respectively. This reduction leads to the GDP loss for both
societies, which are 1.2% and 10.4% of its total GDP in 2050, respectively. There is also an
income loss around 10.3% and 15.3% of its total income in 2050 for SSTAG and SLCS,
respectively that lead to the reduction in future household expenditure. Under more stringent
reduction target, both societies may face even higher losses. In order to achieve the
reduction target, besides the measures for non-GHG emission (from agriculture, land use
change), the main countermeasure for Vietnam are Carbon Capture and Storage (CCS),
nuclear power, and renewable energies.

Chapter 6 is for the conclusion and suggestion. This research archived its objectives: (1)
proposing a scientific and methodological framework for long-term scenario development;
and (2) provides backgrounds for the implementation of LCD in Vietnam by applying the
proposed method. The methodological suggestion is that in order to propose more detail
mitigation options and well-designed scenarios for future LCD analysis; the
AIM/CGE[basic] model should have more detail disaggregation of households (such as by
income and living areas), as well as the necessity to couple with bottom-up energy model
especially for households.
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