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Abstract of Thesis

Due to the rapid economic growth accompanied with poor environmental management, Vietnam is now
facing severe environmental pollution. It is thus important to develop a framework to evaluate the
different aspects associated to economic activities and pollution flows. The developed framework in this
thesis relies on a tool used by European Environmental Agency (EEA) namely DPSIR, but modified to be
proper for integrated economic—environmental management, thus so called modified DPSIR. The different
aspects include the relationship analysis of economic and environmental flows, the identification of
priority sectors, the driving force analysis of pollution change, economic restructure, technology state
change and risk evaluation. Recent works have demonstrated the effectiveness of the input—output (I0)
model in analyzing these different aspects. However, previous researches just focused on an individual
aspect, which did not present a comprehensive picture on how the economic growth of various economic
sectors affects the environment. Thus, in this research, the proposed method combines the different
aspects mentioned in modified DPSIR tool to identify strategies for comprehensively economic—environment
system management

Firstly, chapter 2 focuses on examining the state of water pollution in Vietnam as indicated by water
quality parameters, total suspended solids (TSS) and biological oxygen demand (BOD) resulting from
various economic sectors during period 2000 — 2011. Environmentally extended input-output (EIO) analysis
coupled with vertical integrated coefficient (VIC) method is used to analyze the interindustry linkages
of sectors and to classify sector role. The pollution trend reveals the tremendous increase in TSS and
BOD. The results of sectoral linkage evaluation highlight that food, beverage and tobacco and agriculture,
fishery and forestry sectors were key sectors for both water quality parameters.

In chapter 3, the analysis of the driving forces responsible for the increase in C02 emissions in
Vietnam from both production and final demand perspectives during 2000-2011. The results from the
production perspective indicate that the incremental change in C02 emissions 1is driven mainly by
consumption structure (100.5%) and consumption volume (219.4%), offset by decline in technology (-
132. 7%) and production structure (-22.5%). Results from the final demand perspective show that household
export and investment are the main drivers responsible for the sharp increase in CO2 emissions, which
is offset by decrease in import factor.

In chapter 4, an 10 analysis is first used to provide a measure of structural interdependence among
economic sectors and identify priority sectors. An 10 optimization model is then developed for minimizing
the total greenhouse gas (GHG) emissions to identify strategies for GHG intensity reduction in Vietnam
by 2020, focusing on the priority sectors. In addition, the effect of GHG emissions on human health
using the disability adjusted life years (DALY) is further evaluated. Six scenarios are proposed for
this purpose. These scenarios encompass business as usual (BAU), the consideration of different GDP
growth rates, economic restructure and the adaptation of lower-pollution technologies for the priority
sectors. The optimization solutions present that the best strategy is by taking advantages of identified
measures. The best solution obtains 20.3% reduction in GHG intensity compared to baseline

Finally, in chapter 5, an 10 based linear programming model is developed to evaluate the maximum GHG
emission reductions which can be achieved given various climate change mitigating strategies. In
addition, this work also evaluates the impact of GHG emissions on human health using DALY indicator.
Six scenarios are considered to identify the highest GHG emission reduction by the year 2030. These
scenarios include BAU, the consideration of economic structure readjustment, the adoption of mixed
energy, energy saving, and low—carbon technique uses in the agriculture, transport and waste sectors.
Results show that the best strategy is to simultaneously implement all of the identified low—carbon
measures, which achieves a 24.6% reduction in overall GHG emissions in comparison to BAU levels.

This work completed in this thesis provides a framework for integrated economic—environmental system
management as a valid concept for emerging developing countries such as Vietnam. This is helpful for
the government of each country to propose the comprehensive strategies for the development of
environmentally friendly economic system.
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AN NF LTI, 2000 FFLIRE, 5 %A MR DRIFMREM R HTAK, KR, HESRE~OHLME ORI L
HENBREINTHD OO, 2003 4, 2012 4FI2B1T 5 M ABFOBRREHREBCRODRITIH L NS TED
P, ZOHMEIC, EEE/ X —PHAERCEELSH > TWEHD, FEORREEAICER LK Tk, BEAWOB
BRICE EFEDZENOHRETERMHR LENE W BERD D, 2 2C, RIFFRIZ. 2O XD REEMNE L RE
ONNTIREER B & O A O B % PE3EE B AT OJETR A8 U CE BRI T 5 FIEEZBRT 5 & L biT, fHiEeR
Fififar & LT, TSS, BOD & Musi/Kim~DOHEH AR, €0, GHG 2 HIERERBI~DEM E LT a2t 455 L Lz 4
DD —AART 4 WML T, ERMOFMFEOAIEEZRASNIT LI EH2HME LTINS,

BIETIE, EER 7 X =05 OPRHFE N &2 KE O FRAKEDO K KET TOT —F_X—2%FHTHZ LT, 2
NETTERDOEEHBEITICHI L TEY, 100 22 (LS ¥ —% 18 IZEMH L BT, &REERLV
(2. MRMEPESE. BB S BUIE . BREDAKIBA~OPEHERRWEXETH D Z L EPRRICL TV D,

BT, CO TR ZILIRT D & & bz, S AWARNICH T 5 0 MTPIEEFHEA L, HHHEZES % 2000 42, 2007
L2011 FFITEWTHT L Tl 0 . PRI REA DR RN S D Z & 2 KAET 52— 5T, £z LR S HERED
PERDBFER & L CHEHEOEMA $ 7256 L7 2 & 2P L TV 5,

HIUTETIE, 2010 45 2020 RIZHE R 2 H T, X N LABFORFEREZ TR & U TEYEZE~OPE IR o5
JEAETFENRTA—F L UTHA LI T U A9 2170, EEBYRFEE~OXHEA %8 U T b LB B R
WEHAETHDLZ EEHLNTLTND,

BHETIX, HIZ GHG IR R AIER L, 2030 R COBIF HEEOER ATREME A | ARG OWE, HARTRET X
NFE—HA, B LF— KRFEHIM. OMAEDLEZELC TRFEZE IRV, BUFEE L LTHEIT bk 2015 4F
KR COPEHES 2030 4R F TIZ 26%HIIT 2 HIEREITHRE CTH DL Z L ZH LT LTV D,

PLED L SIZ, AEmslld, EXEEICEALH T, REL OMAEH, £ L THEMTEAIC X 2251 HE % FEE
ETHETAERRL, TOFRMEICEL, F—2AXT o 2B L THLMNIL TN D,
Ko TR IR/ L E LTfESH D LD L3 5,
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