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The Role of Energy

Major Resource of Industrial and Residential Activities
Largest Commodities in Trade for the Modern Economies

Main Sources of Environmental Pollution
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簡報者
簡報註解
https://www.youtube.com/watch?v=fhslZC05TPQ


https://www.youtube.com/watch?v=fhslZC05TPQ
https://www.youtube.com/watch?v=fhslZC05TPQ

1. Concept of Market Failure

* Public goods

» Natural monopoly

o| Externalities | (mopEBALA - BRIETFRALA)
* Bounded rationality

* Information asymmetry

BEIRE MMM IBIERA - EAEABLUR
AR T gk E(Market Failure) 4 !

Source: Wikipedia, title : Market Failuer



- 1.1 “Externality” of Energy Utilization

e The problem of externality is rooted from ” The Law of
Thermodynamics”

(1) The First Law of Thermodynamics
« The Law states that energy cannot be created or destroyed,;
rather, the amount of energy lost in a steady state process
cannot be greater than the amount of energy gained.

(2) The Second Law of Thermodynamics

« Energy systems have a tendency to increase their entropy
rather than decrease lIt.

Source: Hsu, Jyh-Yih (2009), Policy for Sustainable Energy Development. -



1.2 Sustainable Development

Sustainable development is a pattern of resource use, that
aims to meet human needs while preserving

the environment so that these needs can be met not only in
the present, but also for generations to come.

Key Question: Can economic development be
economically sustainable?

EXZ Ol BEARE—FESST] |

Source: en.wikipedia.org, title: Sustainable development 17
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簡報者
簡報註解
https://www.youtube.com/watch?v=HKAhccDqZOg



https://www.youtube.com/watch?v=HKAhccDqZOg
https://www.youtube.com/watch?v=HKAhccDqZOg

.3 What Is the Problem

e QOrigins of the Problem
e The First Law of Thermodynamics

e The Second Law of Thermodynamics
e Water Vapor, CO,, CH,, N,O, O,, CFC, Are Major GHGs.

e Developing/Underdeveloped Countries’ Population  Increase
and Economic Growth

e Fixing the Problem
e Needing Technologies (eg. Renewable Energy ) Conformable to
Thermodynamics Laws
e Needing Government Policies and International Regulations for the
Alignment of SMC=PMC

Source: Hsu, Jyh-Yih (2009), Policy for Sustainable Energy Development.
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/1.4 Social Marginal Cost vs.
Private Marginal Cost

marginal social costs

Cost / Price

_~ marginal private cost
- + tax

- / marginal private cost
o
- _
= - price = marginal revenus

= [ax revenue
[AXES

Mew output Qriginal output Quantity

20

Source: Wikipedia, https://en.wikipedia.org/wiki/Social_cost
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簡報者
簡報註解
洪水來臨前 - 氣候變遷下首當其衝的小島國家 (英文發音中文字幕)
https://www.youtube.com/watch?v=p6Pr2Rwmw8Y
洪水來臨前 - 李奧納多對聯合國的演講 (英文發音中文字幕)
https://www.youtube.com/watch?v=w1g_2evOW3A


https://www.youtube.com/watch?v=p6Pr2Rwmw8Y
https://www.youtube.com/watch?v=p6Pr2Rwmw8Y
https://www.youtube.com/watch?v=w1g_2evOW3A
https://www.youtube.com/watch?v=w1g_2evOW3A
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Carbon Footprint (2/2)

The carbon Footprint is 50 % of Humanity’s Overall

Ecological Footprint and Its Most Rapidly-growing
Component

Reducing Humanity’s Carbon Footprint is the Most

Essential Step We Can Take to End Overshoot and Live on
Earth.

Source : 2003-2009 Global Footprint Network
24



‘Carbon Disclosure Project

The Carbon Disclosure Project is an independent not-
for-profit organization which holds the largest database
of corporate climate change information in the world.

Some International corporations are sending a strong
message to their suppliers of the benefits in measuring
and reporting greenhouse gas emissions and have
selected the Carbon Disclosure Project as the standard
system for suppliers to report through.

Source: Hsu, Jyh-Yih (2009), TOWARDS A LOW-CARBON ECONOMY 25
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Demand-side management remains the centerpiece of
California's energy policy. Over the coming decade,
California plans to meet 30 percent of the state's
Incremental electricity demand and 50 percent of its peak
demand with (DSM) programs.
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Communications
(data transfer)

B Controller

AMI

Temperature Sensor

°’-‘. Cell Phone

Intelligent Appliances
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‘kii”‘ ’"iﬂﬁ’*%#g%i‘ (2/3)

S §%(Smart Meter)
5% + IHD (In-Home Display)
5% + IHD + HEMS (Home Energy Management System)

=§% + IHD + HEMS +DR+ DG (Distributed Generation)
2 f&(Demand Response, DR)BIFEIGEIEE - <IEEMEE

EEE - HREES

o DGEITH/NEBEFER(PV)E
Storage System, BESS) * EEF/E

-

-

EOEE
BH =
EOEE
BH =
EOEE =
B =
%0 E£E
BH =

==l
® T
VAR
AN

\

e Al lﬂﬂl tH tH tH

BE &t 4% (Battery Energy
5 (Electrical Vehicle, EV)Z5
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HE &R
(BIREHHE ) - Ll "EHER . SEERN - FEILENHSNEBRES -

HEMS:

Home Energy Management System

# BEMS:

® Building Energy Management System
C B

Community Energy Management

FEMS:
Factory Energy Management System

ERRIE  FFEE - MBEM - (BEXELEFEFEERERE)  BEX
Program Ak - 2017 -

SRR ¢ http://www.mitsubishielectric.com/company/environment/business/information/index.html 34
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» TEPCO Launched new service Aug 2017

TEPCO Smart Home
T: Pco “Keep your family secure even though you maybe far away”

1

TEPCORT—kii—L BLTHROLTISY

FRORAUARDI S, BNLLISCETTHERORS LI ESRST,
A<HSTOLROLTRAFSZ LN TRET.

Mo TH
Lo h & BRI H

Hbhhd.

Point 1: Notification when something “unusual” occurs
=l > vobewmTrasmc, ¥ 'va“-”*iii?i‘ Point 2: Visualising the daily life of your loved ones on your smart phone

, BEOBELEDHAT—RT 2 Thi Point 3: On demand personal V|_S|t|_ng service when you cannot (upto 2
visits per year included within your Plan)

y LVEGRZ, F2EETRETIITNE G e=s

A= o~ 5o |
ENemiEe D00 RAMME 1280 YixHmm

® 20168 1A IDSARIHET \
Service fee: 790 TWD/month (24 month contract)
EHRAH

ERIZRIR : Josh Honda(2017),“Converting Energy Data into Value-Add Services by high resolution Disaggregation”, DSM Taiwan 2017 International Conference 5
https://www.youtube.com/watch?v=JBEVR02Jvh4&feature=youtu.be, https://www.amazon.com/Amazon-Echo-And-Alexa-Devices/, http://www.tepco.co.jp/en/index—%.html


https://goo.gl/qy55sb
https://www.youtube.com/watch?v=JBEVR02Jvh4&feature=youtu.be
https://www.youtube.com/watch?v=JBEVR02Jvh4&feature=youtu.be
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Source: https://mest.com/thermostats/nest-learning-thermostat/overview/
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Framework of Taiwan’s Sustainable
Energy Policy

Objective

* Win-Win-Win Solution for Energy, Environment
and Economy

Target
» Improving energy efticiency
e Developing clean energy
 Securing energy supply

Source: MOEA website 48



~——Summary of Releva

cies (1/3)

Policy Targeted

*Avoiding

private monopoly or monopoly of
key resources

*Lack of market competition

and incentives

*Against free-market spirit

Direct
Intervention

Education
and
Information
Disclosure

eState-own . .

enterprise e Industries with

*Price control natural monopoly
: attribute

*Quantity control

eEmission *Firms with

standards substantial

pollutant

*Polluter-pays

rinciple .
P .p eAll citizen
eEnvironmental .
. eProfessional
education
personnel

ePollution informati
on disclosure

High

*Easily applicable.

*Lack of incentives for R & D
and technology improvements
*Government monitor needed

High

*Enhancing environmental
awareness/knowledge
*Long-term effect

Low

Source :Jyh-Yih Hsu (1998)Review and Outlooks of Environmental-Economic Issues. 49



Targeted

Practice Features Effect

Objects

*May cause prevailing objection easily.
*Firms *No guarantee to achieve the level of pollutant reduction

Levying tax Emitters  standards Medium
Difficulty for setting optimal tax
. . «Specific * Ex-Ante award incentives |
Financial industries *Government needs to shoulder the private
incentives Soeelite investrgent risk in advance Low
scheme firme *Crowding-out effe.ct of governmental funds
*Favorable rate for investment loan
Incentive
system Tax *Ex-post award incentives
incentives TSpec1f1.c *lax dedugtion. : Low
industries  *Accelerating discount rate for investment
scheme *No crowding-out effects of capital funds
*Reflecting emission cost on the price
Transferable Speciie of pollution warrants
emission - dustries °M1n1m1.zmg the emission cost through market High
permits mechanism

*Difficulty for setting the permission quotas to firms.

Source :Jyh-Yih Hsu (1998)Review and Outlooks of Environmental-Economic Issues. 29



maryo

Practice

Targeted

Features

G3)

Effect

RDD&D

Rulemaking

*Existing/new control t
echnology RDD&D
*Training

ePatent protection
*Commissioned
research project

*Joint collaboration

*Developing regulatory
measures

*Modifying existed
regulations

Objects

*Knowledge
intensive
industry/sector
*R & D personnel

*Policy and law

*Needing sufficient funds
and manpower
Difficulty for short term
effect

*Lengthy legislative process
*Lobby group

Source :Jyh-Yih Hsu (1998)Review and Outlooks of Environmental-Economic Issues.

Medium

High

51



~— Other Policy Tools (1/2

Target for Quantity (command and control
policies)
e CO2 emission cap (bubble, grandfather’s rule)

e Electricity generation capacity target for
renewable energy

e Standards for EER ( energy efficiency
ratio ) , green buildings, strategic fuel
reserve, etc

Source: Hsu, Jyh-Yih (2009), Policy for Sustainable Energy Development.



Other Policy Tools (2/2)

RDD&D(Research, Development, Demonstration and
Deployment)

Education & Dissemination
Information Disclosure
Direct Investment and Management by Government

Source: Hsu, Jyh-Yih (2009), Policy for Sustainable Energy Development. 53



~ Energy/Carbon Tax (1/2)
Covers Most Walks of Society

Different Tax Level for Different Countries (e.g.
Exchange Rate, Tax Level, Money Purchasing Power)

Maybe Against Distributed Equity

Carbon Pricing Is Certain In Short-Run

Source: Hsu, Jyh-Yih (2009), “Policy Towards a Low-carbon Sociality” 54



Energy/Carbon Tax (2/2)

* Double dividends.
* Encouraging energy saving industry.
* Adjusting Long-term industrial structure.

Disadvantage

» Difficult to adjust for short-term industrial structure.
* May influence the affordability of low-income households.

» Difficult to set the optimal tax rate and to meet the cap by Kyoto Protocol
and Paris Agreement.

Source: Hsu, Jyh-Yih (2010), “The promotion and impact of Energy/Carbon tax ”.
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The green economy is defined as an economy that aims at
reducing environmental risks and ecological scarcities, and
that aims for sustainable development without degrading the
environment. It is closely related with ecological economics,
but has a more politically applied focus. The 2011 UNEP Green
Economy Report argues "that to be green, an economy must
not only be efficient, but also fair. Fairness implies recognising
global and country level equity dimensions, particularly in
assuring a just transition to an economy that is low-carbon,
resource efficient, and socially inclusive."

ERIRIR : https://en.wikipedia.org/wiki/Green_economy



Gree:

A feature distinguishing it from prior economic regimes is
the direct valuation of natural capital and ecological services
as having economic value and a full cost accounting regime
in which costs externalized onto society via ecosystems are
reliably traced back to, and accounted for as liabilities of, the
entity that does the harm or neglects an asset.

Green Sticker and ecolabel practices have emerged as
consumer facing measurements of friendliness to the
environment and sustainable development. Many industries
are starting to adopt these standards as a viable way to
promote their greening practices in a globalizing economy.

ERHIR : https://en.wikipedia.org/wiki/Green_economy
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