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EcoBalance 2012
The 10th International Conference on EcoBalance

Conference Site
Keio University
Hiyoshi Campus
Kyosei-kan, 2nd Floor s
RAIOSHA
20Now.
One-minute walk from Hiyoshi Station by
: d
Tokyu Toyoko Line, e
Tokyu Meguro Line or
Yokohama Municipal Subway Green Line
Conference Site
KYOSEI-KAN
== Main Gate 21-23 Nov,

*

. HiyoshiStation I

Summary of Events
Event Date Time Place & Other Information
Registration Desk Nov. 20 | Tue 16:30 - 19:00 | Raiosha 1F, Faculty Lounge
Open Hours Nov. 21 | Wed | 09:00- 17:00 | Fujiwara Hiroshi Hall foyer
Nov. 22 | Thu | 08:00- 17:00 | Fujiwara Hiroshi Hall foyer
Nov. 23 | Fri 08:00 — 15:00 | Fujiwara Hiroshi Hall foyer
Welcome Party Nov. 20 | Tue 18:00 — 20:00 | Raiosha 1F, Faculty Lounge
Opening Ceremony | Nov. 21 | Wed | 10:00 - 10:30 | Room A -Fujiwara Hiroshi Hall -
Plenary Session Nov. 21 | Wed | 10:30 - 12:00 | Room A -Fujiwara Hiroshi Hall -
Lunch Nov. 21 | Tue 12:00 - 13:30 | Event Hall
~ 23 | Thu (Lunch boxes are served)
Banquet Nov. 22 | Thu | 19:40-21:30 | Restaurant Ship ‘Royal Wing'
on board from Osanbashi
International Port Terminal
*Shuttle bus service from Kyosei-kan
Closing Ceremony Nov. 23 | Fri 14:50 - 16:10 | Room A -Fujiwara Hiroshi Hall -
Farewell Party Nov. 23 | Fri 16:10-17:10 | Event Hall
TOHOKU Excursion | Nov. 23 | Fri 17:45 leaves | Fare: ¥53,000
(Stay in Sendai) ~ Kyosei-kan Apply to home page website:
Nov. 24 | Sat 17:56 back to | hitps://amarys-jtb jp/ecobalance2012
Tokyo Application deadline: Nov. 13 (Tue)
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Abstract

Taiwan is an island with scarce natural resources.  Almost all of the development on this island relies on resources
imported from other economies.  Utilizing resources efficiently plays a vital role to the economic development and
environmental protection.  Among the indicators quantifying “resource productivity”, energy efficiency defined as product
per a unit of energy input, is one of the most important ones.  In addition, the industrial parks play an important role for the
development and economic growth in Taiwan. However, the activities in industrial parks, due to the depletion of natural
resources and emission of pollutants, cause complex and severe impacts to the environment,  This study is, therefore,
intended to assess the energy efficiency through the accomplishment of industrial symbicsis within the boundary of an
industrial park.

This study. taking an industrial park located in southern Taiwan as an example. investigates firstly the industrial
symbiosis options.  Both symbiosis linkages of energy and material are considered.  Among the productivity indicators
assessment, energy efficiency is selected as a key indicator for further investigation.  The issue of greenhouse gas emissions,
expressed as CO, equivalence, is therefore addressed and discussed.  As a result, resource productivity and energy
efficiency calculated based on both material inputs and CO, emission are to be assessed.

Keywords: Industrial Park, Energy Efficiency, Resource Productivity, Industrial Symbiosis

1. Introduction

In recent years, due to the availability of resources, the
us¢ of resources is restricted.  In order to enhance industry
performance and energy and resource use efficiency, the
use of industrial symbicsis concept to combine production.
Industrial symbiosis is a branch of the Industral Ecology,
also known as the industrial synergies. The most
important core concept is the integration of useful energy
resources and materials in the industrial park, so that
different industries, department, plant can resources
exchange and mutual assistance [1].  Owerall, fewer
resourees are consumed and waste, and produce more or the
same value and the number of products and services.  In
Taiwan, industrial symbicsis is the center of the factory and
satellite plant concept for mutual support; various industries
in the industrial park in accordance with the required link
with the exchange of energy resources, reduce the overall
industrial district resources, energy consumption, and to
maintain output of equal or greater value,

2.Evaluating Energy Efficiency and Resource Productivity
2.1 Evaluating Energy Efficiency

Energy efficiency generally refers to using less energy
while providing the same activities or services, There are
many int ional indicators to evaluate the energy
efficiency.  The general indicators are multi-use energy
intensity (Energy Intensity) or the unit energy consumption
(Specific Energy Consumption). The Energy Intensity is
defined as for per unit of economic output the amount of
energy input required, while the unit energy consumption is
defined as for each unit of energy input the amount of

energy input required.  Both indicators are widely used in
industry because of sumple, clearly defined and casy to
understand,

The Economy of material flow analysis, in addition to
grasp the material in the economy of investment,
consumption and output charactenistics, the traditional
economic development of the index (such as GDP, etc.) can
be definzd assessment of substance use efficiency. In
other words, environmental efficiency stressed that "with
mini capital i nt lting in the largest service
and production”, material input and output can be used to
define the ratio between the intensity of substance use (the
material input per unit output) and resource productivity
(umit of material input per output).  Therefore, the energy
productivity (EP) is preferable to the ratio of GDP and
energy material input {mass units), but different from
energy statistics of energy heat units [2].

2.2 Evaluating Resource Productivity

Resource productivity is the fundamental to
environmental efficiency. The industry can improve
resource productivity to reduce the use of energy resources
during the process of production or providing services.

The industry can improve the environmental efficiency by a
multiple of at least four (Factor 4), that is, half of resources,
profits double [3].

As stated in the report by Sustainable Europe R h
Institute [4], the indicators that enable direct relation of
material flows with economic performances can quantify
resource productivity ‘interlinkagely.” By caleulating
economic output (in monetary units) generated per material
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Figure 2 Linhai Industrial Park in Kachsiung, Taiwan

4. Energy Efficiency of Industrial Symbiosis Analysis
The energy resource link in the industrial park of
rescarch and analysis is based on Chinese steel companies

as the main analysis object.  For the study, the industrial
park industrial energy resources supply and demand by the
China Iron and Steel Company. The gas supplied by the
Chinese steel companies, including: hydrogen, nitrogen,
oxygen, natural gas, steam, ete.; resource material,
comprising: waste, waste oil, waste acid, scrap metal and so
on.

Through energy and resource links, Linhai Industrial
Park had real quantifiable economic benefits. Estimates of
the supply, the annual chain amount of steam 997,920
tonnes, the economic benefits to 74,844 million / year;
hydrogen link the amount of 1,713 tonnes, the economie
benefits to 1,713 million / year; argon, oxygen links42,800
tonnes, the economic benefits to 12,466 million / year.

Estimate resource projects, including: wood waste,
incinerator bottom ash, caustic soda, aluminum slag, waste,
insulation materials, electric furnace set flue dust, waste
sandblasting, its clear link supply and demand, estimated
annual link amount to 190,430 tonnes, the economic
benefits for 56,250 million. In greenhouse gas reduction,
itnot only cost-effective, but also a significant reduction in
greenhouse gas emissions. The greenhouse gas reduction
benefits, annual greenhouse gas reduction of up to 123,122
tonnes. At the same time, cost it takes to reduce the use of
raw materials for industrial processes. By encrgy and
resource links, resources to the needs of manufacturers, to
reduce the procurement and use of alarge number of
resources, to further reduce the waste substances and
greenhouse gas output.  If consider the cost of pollution
cmissions ¢quipment, the cost of processing technology to
improve efficiency, and its effectiveness involving level
quite extensive.

Tablel Linhai Industrial Park resources link current situation - reducing greenhouse gas emissions [6]

Category Tiem Link amount (tons / year) | Greenhouse gas reduction benefits (tons / year)
Steam 997,920 113,700

Hydrogen 1,713 9,422

Energy A:gong 300 :
Oxygen 42,000 -

'Waste wood 9,600 -

Incinerator bottom ash 240 -

| Aluminum slag 3,000 -

Resource |Caustic soda 165,000 -
Waste insulation material 90 -

[EAF flue dust 6,000 -

'Waste sandblasting 4,500 -

5. Conclusion

The energy resources input-output of link industrial
park, input part contains the procurement of raw materials,
natural resources outside input; the outputs scction contains
products available to consumers, downstream
manufacturers, and also includes the direct use of waste,
emissions waste liquid.  Such substances after appropriate
treatment and management, through the way of energy and
resource links, in the industrial park material recyeling and
reuse change in the output of the project is put into the
project, reduce waste material clearance and disposal costs.
This is a negative product benefits to a positive product
benefits, so to enhance the efficiency of material use and
energy cfficiency.

The Linhai Industrial Park in Taiwan can the resources

link network to the China Iron and Steel Company as the
core development. It is created in each of the economic
and environmental benefits are difficult to quantify, or even
to ¢reate more added value. It further link with the
integration of regional energy resources, the development
of a complete industrial symbiosis network and system.
This study can chain resources, focus on the process of
the transfer of resources explore.  The resources and
products transportation is a very important one ring in
traditional industries. The transport costs of the above
stages of production and the exploitation of raw materials
stage. In energy resources link industrial park, the
industrial park system as a single individual, internal
transport for internal pipeline flow. In the energy resource
delivery program, derived the virtual transport coneept of
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resource transfer energy and resource links.

a) The energy resources in industrial areas, resource
material to non-traditional pipeline transport type,
distribution to incustrial areas can take advantage of the
industry.  The unused resources transported to the
reusable manufacturers, to enhance the value of existing
resources through the mode of transport,

b) Industrial park outside resources or procurement of
resources, through virtual transport model to replace the
traditional physical transport, such as: air transport,
shipping, cargo.  Entity during transport directly reduce
greenhouse gas emissions, air pollutants; reduce the
associated transport equipment maintenance updates,
fuel, personnel costs for, and indirectly reduce
dependence on external shopping feed it takes to costs.
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