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In this thesis, the author proposed a viable way to find sustainable opportunities for the petrochemical
industrial sector in Japan with the use of material flow analysis. MFA is a powerful tool that helps us have a
comprehensive view of any system. With that approach it is easier to identify the most appropriate
improvement opportunities towards closing the loop in that system. With the use of MFA the author were able
to propose viable ways to streamline the sector both environmentally and economically. The sector
improvement opportunities were in the upstream side, with the alternative feedstock and production
improvement approach and in the downstream side with the material and energy recovery increase approach.
In chapter 1 a brief introduction of sustainable development is explained. The scope and objectives of the
thesis are addressed as well as the contribution of the thesis to the environmental management science.

Chapter 2 makes an outline of the petrochemical industry in general : feedstocks, production and consumption.
At the same time a detailed analysis, of the Japanese petrochemical industry is addressed. Since plastics are
the largest product of the petrochemical industry, special emphasis is given to this commodity. The upstream
material balance is described and the main material and energy recovery options are explained.

Chapter 3 gives a detailed explanation of material flow analysis : overview, input and output indicators and
also based on economy wide MFA the main sustainability indicators are addressed. These indicators relate the
resource consumption with economic grthh and include factor 4/10, resource productivity, MIPS and
eco-efficiency. The MFA input, output and sustainability indicators in Japan are also explained and a
comparison of these values with developed industries is made as well.

Chapter 4 addresses the main options to close the loop in the petrochemical sector. With the help of MFA we -
could identify these options along the process chain. Basically, the main options in the upstream side are the
feedstock substitution and the streamline of production and in the downstream side the options were identified

in the end of life strategies.
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Chapter 5 outlines the main factors that drive the petrochemical sector and to what extent these are important.
One important driving force is the domestic environmental law and international environmental agreements.
The Japanese law new targets for sustainability indicators are based on MFA. These include resource
productivity increase, cyclical use ratio and final disposal waste. Another important driving force is the
domestic and international market. Since the domestic market is shrinking, the alternative is export to Asian
markets, especially China.

Chapter 6 addresses the scenario setting based on two socio-economic approaches. The first one is based on
current situation where the improvement alternatives are in the end of life approach only. The second one
assumes a high demand of petrochemicals from China. In this case the author introduced improvement
strategies along the whole process.

Chapter 7 summarizes the results and most relevant conclusions of this thesis. At the same time further

research topics are mentioned.
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ARFFIE, BIRBERO LRI MR CORIFEE &L 55 O B % 0 T I < o BRI O BITEGR % A2
Abt¥, vERUAL POV AL LTHESRTEZ MFA (w5 U 7L » 7a—4047) o= aghRffiz &4 Hun
T, VAT AOFIRGEN SO TREATNIBOREHE L, ThoORBEL BT HRELER L&
DFEELVELDELOTHY, TORBEENTHEUTOL IR,

(1) AWML - (bREEE TE UBMOER BRSO I NV F A IV LTE/ v—ICRET (BTM),
<FUTAY YA 7 Ak LTHIER Y ~—I1CRT (BTP), Thic 2 — 27 ARBOBEMFIA 2 & OBTRICERT 5.
BB ZE DL ND 40D F VA EAL T METAERL, ZROHEER L E X OREAR OB LA G2
LT3, “EMLRFEHEH, GHRMEE, TXAX—EE, EIHOFBNED 4 -0iEEL LV, BHAENOARH
— F R BB AR R U2 H e R L, BUER~OERAEEE 370 1 B2 $ TBL &8 2 AR
FTb, EHOARMESBR CIE 10%% Z 2 5B & H L, RENELERET 59—~ ) %A 2 L2NRES
BARAPEHOA 37 R ERSBEREMMEIELZL2ED M — REFTREEZEEHITRLTND,

(2) FMIEL LTo LNG FIF, BVLSERISHEN 2 B A A~ 2RI EBE L, &5V IZERR 2L 0
TG UC EFHROAELZTET 5TV A0 b & T, 4%DEBERIMNH LT 25%0D~F Y TAYHA 7 Ak
Zhzd. BEMEEEREERCE S TERAENE] TRT7%0OERRBELND ZLERL, A A AFAT
IR E OB A AR O TRER LI L DREDREAABESRICL B (2 ahFE)] ORICHENARND
ZLEERLTNG,

(3) BHR7o—BbH=0 0 "BLREATNAKRE VEMILEEL Y RIC MFA & @RAENE (=a9%) THf
TOHERERR L, EEIC B S FBoN S CREEE L K- 2BONR L EEHICHLAZL TN, B0R
IREBREHE O 4 EHONDILERIRR OWE 7 0 — & ERAOCH 6N L, BEEORHRET IS 80 5l 27
LTW3,

PEDE ST, ARITIBETS. BICRGETRRELEY 2T MBETAER v R VAL FORBICHSTH LD
BANKE L, ARCFELRLE LTHESZ L0 LRD S,
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