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Subjects: Endorsement of UNIDO/GEF “Industrial Energy Efficiency™

Refer to the UNIDO/ GEF project entitled “Thailand: CF: Industrial Energy Efficiency”
under the Regional CF. Reducing Industry's Carbon Footprint In South East Asia Through
Compliance With a Management System for Energy (ISO 50,000} (PROGRAM), 1 am pleased to
inform you that the project has been endorsed by Global Environment Facility on 4 February
2011. Please kindly find a copy of CEO endorsement letter as attached.

As the project has already been endorsed, the next step is to start implementation
according to the attached project work plan. We would like to take this opportunity to thank you
for your kind support in the process and we look forward to working with you.

Please be assured of our ongoing cooperation

Yours sincerely,

Canbdape

{;" Chin-Pen Chua
Representative and Director of Regional Office in Thailand

Mr. Witoon Simachokedee
Permanent Secretary

Ministry of Industry

Rama 6 Road, Bangkok 10400

cc. 1. Mr, Arthit Wuthikaro, Director General, Department of Industrial Promotion
2. Mr. Chaiyong Krittapholchai, Secretary General, Thai Industrial Standards Institute
3. Ms. Supa Tangkittikhun, Minister Counsellor, Office of Industrial Affairs
4. Ms. Suttinee Poopaka, Director General, Office of the Industrial Economics

Elcs. 1. Endorsement letter
2. Work plan

5" F1.., Department of Industrial Works Building, 57 Phrasurmen Road, Bangtamphoo, Pranakern, Bangkok 10200, Thailand
Tel: +66{0) 2280-8691 Fax: +66(0) 2280-8695 E-mail: office.thailand@unido.org



‘ MONIQUE 8ARBUT

gef GLOBAL ENVIRONMENT FACILITY Chief Executive Officer and Chaimorson
INVESTING IN OQUR PLANET

1818 H Streef, NW
Washington, DC 20433 USA
Tel: 202.473.3202
Fax:202.522.3240/3245

E-mail: mbarbut@TheGEF .org

January 04, 2011
Dear Council Member:

The UNIDO as the Implementing Agency for the project entitled: Thailand: CF:
Industrial Energy Efficiency under the Regional: CF: Reducing Industry's Carbon Footprint In
South East Asia Through Compliance With a Management System for FEnergy (ISO 50,000)
(PROGRAMj. has submitted the attached proposed project document for CEQ endorsement prior
to final Agency approval of the project document in accordance with the UNIDO procedures.

The Secretariat has reviewed the project document. It is consistent with the project
concept approved by the Council in November 2008 and the proposed project remains consistent
with the Instrument and GEF policies and procedures. The attached explanation prepared by the
UNIDO satisfactorily details how Council's comments and those of the STAP have been
addressed.

We have today posted the proposed project document on the GEF website at
www.TheGEF.org for your information. We would welcome any comments you may wish to
provide by February 01, 2011 before | endorse the project. You may send your comments to
gecoordination@TheGEF .org.

[f you do not have access to the Web, you may request the local field office of UNDP or
the World Bank to download the document for you. Alternatively, you may request a copy ofthe
document from the Secretariat. If you make such a request, please confirm for us your current
mailing address.

Sincerely,
Attachment: Project Document
Copy to: Country Operational Focal Point
GEF Agencies
STAP

Trustee



DS S %
sl

GEF
PROJECT DOCUMENT
GEFSEC Project ID 3786
Project Number GFTHA11001

Title

Country

Duration

GEF Implementing Agency
Lead Executing Partner

Other Executing Partners

GEF Grant

Industrial Energy Efficiency in Thailand
Thailand

S years

UNIDO

Department of Industrial

Promotion (DIP)

Department of Industrial Works (DIW);
Thai Industrial Standards Institute (TISI);
and Department of Alternative Energy
Development and Efficiency (DEDE)

: US$ 3,620,000

Government Co-financing Contribution (cash & in-kind) : US$ 15,645,000

¢ Ministry of Industry (cash & in-kind)
* Ministry of Energy (Loan and in-kind)
Loan
in-kind
» SME Bank (Loan)
+ CIMB Bank (Loan)

- US$ 2,445,000
- US$ 5,200,000
US3$ 5,000,000
US$ 200,000
: US$ 3,000,000
: US$ 5,000,000



PROJECT SUMMARY

The final energy consumption in Thailand is dominated by the industry sector (37%)}, transportation {35%) and
other sectors (28%). In the industrial sector, the energy mix is dominated by fossil sources which represented
73,8% of the total energy consumed in this sector. In terms of CO2 emissions in Thailand derived from energy
consumption were estimated at 208 million tons in 2009 which is a 38% increase above the CO2 emissions level
of 2000. From 1999 to 2009, the industry GHG emissions has grown by 75% showing the highest increase as
compared to power generation and transportation with 42% and 14% increase respectively over the same period.

The Thai government has been proactive in fostering an energy efficiency culture and industry has been a
receptive and active participant. Nevertheless, the realization of energy efficiency initiatives by industries to
address the high energy consumption situation has been rather low. This is supported by the industrial
information from the 2007 Industrial Census Whole Kingdom (National Statistical Office) that oniy 1,445
enterprises (5,5%) out of about 26,100 medium and large factories have participated in the government
initiatives.

Despite of the present practices of energy efficiency improvements at the component levels, there is a general
concern at the government level about the inefficiency improvement from energy usage in the industry. The EE
programs and initiatives in the country have not defivered comprehensive capacity building focused on the Thai
industrial sector for uptake of improvement of energy efficiency at the system levels. As a result, there is limited
penetration of energy-efficient measures, technologies, and practices in the industries despite of the large
potential of efficiency improvements. Based on this observed situation, it is likely that the energy consumption
and GHG emissions will continue to increase in the industrial sector if business as usual persists.

The objective of this project is to promote industrial EE through adoption of 1SO based energy management
standards and system optimization approach for improvement of energy performance of industries to make its
operations more reliable and competitive. The proposed project is designed to: i) increase awareness and
reinforce Thailand’s efforts to integrate EE as part of the management cycle for the realization of continuous
energy savings, and ii} incorporate industrial energy systems optimization as a mean to maximize energy savings
and reduce production costs.

The praject is designed with the five components to deliver outcomes from the successful achievements of
outputs and implementation of the activities as followed

1. 1580 Compliant Energy Management Systems

2. Industrial Energy Systems Optimization

3. Enhancement of Industrial EE Financing Capacity

4. Implementation of Energy Management and Systems Optimization Projects
5. Project Management

On Behaif of Signature Name and Title Date

Mr. Pasu LOHARJUN
Director General of
Government Department of Industrial Promotion

Mr. Chin Pen CHUA

UNIDO Representative and

Director of Regional Office
UNIDO in Thailand




GEF

REQUEST FOR CEO ENDORSEMENT/APPROVAL

PROJECT TYPE: Full-sized Project

THE GEF TRUST FUND

GEFSEC PROJECT 1D: 3786
GEF AGENCY PROJECT ID: XX/THA/08/X01

COUNTRY(IES): Thailand

PROJECT TITLE: Industrial Energy Efficiency
GEF AGENCY(IES): UNIDO
OTHER EXECUTING PARTNER(S): Department of Industrial
Promotion (DIP); Department of Industrial Works (DIW);
Thai Industrial Standards Institute (TISI); and Department
of Alternative Energy Development and Efficiency (DEDE)

GEF FocAL AREA(s): Climate Change

GEF-4 STRATEGIC PROGRAM(s): CC-SP2 — Industria! EE
NAME OF PARENT PROGRAM/UMBRELLA PROJECT: Reducing
Industry’s Carbon Footprint in South East Asia through Compliance with an Energy Management system {(ISO

50001)

A PROJECT FRAMEWORK (Expand table as necessary)

Submission Date:

8 September 2010

Resubmission Date: 21 December 2010

Expected Calendar (mm/dd/yy)
Milestones Dates
Work Program (for FSPs only)
Agency Approval date
Implementation Start 03/01/2011
Mid-term Evaluation (if planned) 06/01/2013
Project Closing Date 08/31/2016

Project Objective: Promote energy efficiency in the industries through introduction of SO Energy Management Standard
incorporating industrial energy systems optimization.

Project
Components

Indicate
whether
Investm
ent, TA,
or
STAY

Expected
Outcomes

Expected Qutputs

GEF ! Co--f?inancing(n Total (3)
Financing'! c=a+b
($)a % ($)b Y%




1. 1SO TA Compliancetoa | e 1.1. Training
compliant policy material and tools | 965,000 49 | 985,000 51 | 1,950,000
energy instrument, on energy
management compatible with management
systems [SO energy developed
management 1.2. National
standard, in awareness
place delivering campaign
sustainable launched on 1SO
improvements in | 50001
energy 1.3. National
efficiency in experts/factory
industry and personnel trained
improved on SO compliant
productivity and energy
competitiveness management
systems
1.4, Peer-to-peer
network between
industrial
enterprises
established and
operated .
2. Industrial | TA A cadre of 2.1. Training | 1.239,500 | 75 | 405,000 25 | 1,644,500
energy energy efficiency | material and tools ! !
systems professionals on systems 5
optimization created both optimization j
within industrial developed :

facilities as well
as consultants
and suppliers to
initiate 4 process
to transform
local markets
effectively for
providing
industrial
systems
optimization
services

2.2, National
experts/factory
personnel trained
on optimization of
steam,
compressed air.,
pumping and fans
systems

2.3. Equipment
vendors/suppliers
trained on
systems
optimization




3. TA Increased e 3.1. Harmonized | 262,000 57 %200,000 43 | 462,000
Enhancement availability of EE project |
of industrial financial and evaluation criteria |
EE financing institutional » 3.2. Capacity of
capacity support for banks/Fls
industrial energy enhanced on EE
efficiency projects financing
initiatives e 3.3, Training
material
developed and
industry managers
trained on the
development of
financial
proposals :
4. 1 TAL Increased s 4.1. Energy 668,500 | 5 | 13,350,000 |95 | 14,018,500
Implementati | Invest. adoption of management :
on of energy energy projects
management management implemented
and systems standards and e 4.2 Documented
optimization system systems
projects optimization optimization !
cnergy demonstration i
efﬁciency projec[s 1
projects by * 4.3 Recognition 1
industry for program |
continuous developed j
higher energy f
Lsavings. e S R U
Project Management 360,000 3 \ 685,000 66 | 1,045,000
Monitoring and evaluation | 125,000 | 86, 20,000 |14 | 145000 |
Total Project Costs 3,620,000 | 19 | 15,645,000 | 81 | 19,265,000

M List the $ by project components. The percentage is the share of GEF and Co-financing respectively ol the total amount for the component.

(2)

TA = Fechnical Assistance: 8TA = Scientific & Technical Analysis.



B. SOURCES OF CONFIRMED CQ-FINANCING FOR THE PROJECT (expand the table line items as necessary)

Name of Co-financier (source) Classification Type Project %*
Ministry of Industry Nat'l Gov't Cash and in-kind | 2,445,000 1 16%
Cash |
In-kind ‘
Ministry of Energy** Nat’l Gov't Loan and in-kind 5,200,000 | 33%
Loan ; 3,000,000
In-kind 200,000
SME Bank Govt owned bank l.oan 3,000,600 [ 19%
CIMB Bank Private bank Loan 5,000,000 [ 32%
Total Co-financing ; 15,645,000 | 100%

which will be required in the project.

Percentage of each ¢o-financier’s contribution at CEQ endorsement to 1atal co-financing
2 2

Committed co-financing amount from the Ministry of Energy 1s more than expecied investment requirerment and hence only showed the amount

C. FINANCING PLAN SUMMARY FOR THE PROJECT (§)
.
Projec Total |  For comparison:
Preparation a Project b —atb | Agency Fee GEF and Co-
¢Ta Sinancing at PIF
GEF financing 100,000 3,620,000 3,720,000 362,000 3,720,000
_ Co-financing 130,000 | 15,645,000 15,775,000 7 } 13,056,009
Total 230,000 | 19,265,000 19,495,000 362,000 16,776,000

D.

GEF RESOURCES REQUESTED BY AGENCY(IES), FOCAL AREA(S) AND COUNTRY (IES)!

Not applicable, as it is a single focal area, single country and single GEIF agency project.

E. CONSULTANTS WORKING FOR TECHNICAL ASSISTANCE COMPONENTS:

| Estimated : GEF amouni Co- " Project total
Component person (S5} . financing . ($)
weeks i {3 :
Local consultants* 484 f 798,000 300,000 1,098,000
International consultants* 231 808,000 808,000
Total 715 ( 1,606,000 300.000 1,906,000
* DETAILS TO BE PROVIDED IN ANNEX C.
F. PROJECT MANAGEMENT BUDGET/COST
Total Estimated GEF amount (§) [ Co-financing | Project total
Cost Items person months | ()] (%
Project coordinator* 112 185,000 1 185,000
International consultants®* 14 50,000 J 50,000
Project assistant 60,000 60,000
Local consultants 300.000 300.000
Project office 325,000 325,000
Office equipment 10,000 15.000 25,000

s Ty




Furniture 15,000 15,000
Office supplies 7.000 15,000 22,000
Communication 8,000 15,000 23,000
Travel* 15,000 | 15,000
Vehicle : 25,000 i

Total 126 360,000 | 685,000 1,045,000

* Details to be provided in Annex C. ** For others, it has to clearly specify what type of expenses here in a footnote.

G. DOES THE PROJECT INCLUDE A “NON-GRANT” INSTRUMENT? yes || no [X]
(If non-grant instruments are used, provide in Annex E an indicative calendar of expected reflows to your
agency and to the GEF Trust Fund).

H. DESCRIBE THE BUDGETED M&F. PLAN:

The following table presents a concrete and fully budgeted monitoring and evaluation plan of this project.

M&E Activity Responsible Parties Budget (USD) Timeframe
Prepare and hold Inception PMU, UNIDO, 25,000 . At project start
workshop consultants .

Measure impact indicators

Carry out mid-term evaluation UNIDO, consultants 40,000 At mid-point of project
implementation

Carry out final evaluation UNIDO, Independem 60,000 . Within 12 months afier
consultants completion of project
implementation

Complete project terminal report PMU, UNIDQO, 20,000 Within 6 months of
consultants : completion of external
- evaluation
Tota! Budget | 145,000

The GEF, the Ministry of Industry and UNIDO will contribute to the M&E budget in the tune of US$ 125,000 and US$
20,000 respectively. The detailed monitoring and reporting activities are described in the UNIDO project document. The
project result framework in Annex A is part of the monitoring and evaluation plan. The Project Management Unit
(PMU) will be responsible for continuous monitoring of project activities execution, performance and track progress
towards milestones. The UNIDO project manager will be responsible for tracking overall project milestones and
progress towards the attainment of the set project outputs. The UNIDO project manager will also be responsible for
narrative reporting to the GEF. The M & E Plan is detailed in the Annex |.

EART 1i: PROJECT JUSTIFICATION: In addition to the following questions, please ensure that the project

design incorporates key GEF operational principles, including sustainability of global environmental benefits,
institutional continuity and replicability, keeping in mind that these principles will be monitored rigorously in the
annual Project Implementation Review and other Review stages.

A. STATE THE ISSUE, HOW THE PROJECT SEEKS TO ADDRESS IT, AND THE EXPECTED GLOBAL ENVIRONMENTAL
BENEFITS TO BE DELIVERED:
Thailand macroeconomic Context

With a population of 63.4 million in 2008, Thailand is the second economy (behind Indonesia) and the fourth nation
in terms of GDP per capita in South-East Asia. From 2000 to 2008, the Thai economy fluctuated hetween 2.5%5
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and 7.1% with an average growth of 4.8% over this period'. As a consequence of the 2009 international financial
crisis, Thailand has recorded the first real sustained contraction of the economy in nearly a decade in terms of GDP
growth which has fallen to -5% during quarter one to three of 2009. The domestic consumption has declined
slightly. Private investment has declined while investors await clarification of domestic politics. Several industries
have begun to rebound, but the prices of agricultural products and tourism are still falling’.

However, it is projected that the recovery will take place during 2010 due to public investment, vital for growth in
the coming years. Inflation has fallen sharply in recent months because of reduced energy prices. The country has
recently initiated a recovery program entitled, “Thailand: [nvesting from Strength to Strength”. This program which
will run until 2012 is expected to create about 1.5 million jobs and boost private consumption. The GDP at constant
1988 prices was 4,361 biltion Baht in 2008 of which the manufacturing sector contributed at 41%, the residential
and commercial sector and the transportation sector represent 33% and 10% respectively. The remaining is shared
equally between electricity, construction and mining sectors (See figure 1 below)'.

. . Agriculture i
Residential and 9% Mining

Commerciat 2%
33%

Transportation ; S Manufacturing
10% - A%
Electricity  Construction

3% 2%
Figure 1: Thailand GDP Share per Sector in 2008*
Thai energy outlook

Thailand is the largest consumer of energy in the Southeast Asian region. [n 2008, the total Energy supply which
was estimated at 112,957 ktoe increased by 2.6% above the year 2007 level. Due to the economy’s limited
indigenous energy resources, Thailand relies heavily on energy imports. Of the total energy supplied in 2008,
energy import and domestic production contribute to 44.5% and 55.5 % respectively’. The total value of Thailand’s
energy import in 2008 was almost US$35 billion or 19% of the country’s import of which 89% was spent on crude
cil import and refined oil products. Over 2000-2008, energy import increased by 240% above the year 2000 level or

27% per annum.

Table 1: Final Energy Consumption in Thailand (ktoe)®

e 2000 2001 2002 2003 2004 2005 2006 2007 2008
Petroleum 26,716 27,290 28,898 30,533 33,003 32,621 31,823 32,534 3L4an
Electricity 7,704 8,183 8,741 9,345 10,095 10,664 11,145 11,649 11,833
Natural Gas 1,818 1,959 2,133 2,303 2,713 2,763 2,959 3,683 4,361
Coal/Lignite 3,058 3,416 4,143 4,362 5,254 6,189 6,288 6,635 7,838
Renewable 8,599 8,443 9,043 9,751 10,516 10,824 10,993 11,645 12,245
Energy

! Office of the National Economic and Social Development Board (NESDB)

*NESDB

* NESDB

* Energy Policy and Planning Office (EPPO). Energy Statistics. htip://www.eppo.go.th/info/index.htmi

3 Department of Alternative Energy Development and Efficiency (DEDE), Thailand Energy Situation 2008

® NESDB, Key Statistic Data, 2008 6
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[ Total | 47,895 | 49291 | 52,958 | 56294 | 61,671 | 63,061 | 63208 | 66146 | 67,748 |

From Table 1, it can also be seen that petroleum (46.5%) was the most used energy form in Thailand in 2008
followed by natural gas (19%)’. The share of oil in Thailand’s energy consumption has been relatively stable in the
range between roughly 45% and 56% in the last 10 years. Renewable and waste energy arrived in third place with
18%. Coal is used to meet approximately 15% of the total energy needs. Due to [imited indigenous energy
resources, Thailand relies heavily on energy imports. The total value of Thailand’s energy import in 2008 was 1,159
billion Baht (or almost US$35 billion at 1 US$ = 33 Baht) or 19% of the country’s import of which 89% was spent
on crude oil import and refined oil products. Over 2000-2008, energy import increased by 240% above the year
2000 level or 27% per annum while the total energy demand increased by 41.4% over the same period

The total installed electricity generation capacity of Thailand was 29,212 MW at the end of 2009, 49% of which
belonged to the EGAT Public Company Limited. Independent Power Producers (IPPs), Small Power Producers
(SPPs) and exchange/import from neighbouring countries, account for 42%, 7% and 2%, of the total installed
electricity generation capacity, respectively. The total electricity generated was 148,221 GWh in 2008 mainly from
natural gas at 70.5% and coal and lignite at 20.7%. The total electricity consumption was about 135,000 GWh of
which industry share was 44.7% and the residential and business shared 21.3% and 24.6% respectively.

In terms of final energy consumption by sector in Thailand, it is dominated by industry (37%), transportation (35%)
and other sectors (28%). The energy mix in the industrial sector is dominated by fossil sources which represented
73.8% of the total energy consumed in this sector.

Manufacturing Sector: 24,193 ktoe in 2008

Natural gas
10.3%
Petroleum Coal
11.6% 32.0%

RE
26.2%

Figure 2: Energy Consumption by Source in the Manufacturing Sector®

The manufacturing sector accounted for 24,193 ktoe of the final energy consumption in 2008 of which consumption
of coal contributed, the most with 32% followed by renewable energy, electricity, petroleum products, and natural
gas which shared 26.2%, 19.8%, 11.6% and 10.3% respectively. From sectoral perspective, the energy
consumption share of the non-metal, food and beverage, paper, chemical, fabricated metal, basic metal, and textiles
was respectively 30.7%, 28.9%, 13.1%, 8.4%, 6.6%, 4.2% and 3.3% of the total manufacturing energy consumption
in 2008.

The total CO2 emissions in Thailand from energy consumption were estimated at 208 millions tons in 2009 which
is @ 38% increase above the CO2 emissions level of 2000. The power generation sector is the largest emitter (40%)
followed by transportation and industry sectors with 27% and 24% of the total emissions respectively. From 1999 to

7 70.5% and 20.7% of electricity gemeration is natural gas and coal based respectively.
¥ DEDE. 2008. Thailand Energy Situation 7
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2009, the industry GHG emissions has grown by 75% showing the highest increase as compared to power
generation and transportation with 42% and 14% increase respectively over the same period’.

Energy efficiency situation

In South East Asia, Thailand has been a leader in the promotion of energy efficiency. The Thai government has
been proactive in fostering an energy efficiency culture and industry has been a receptive and active participant.
Taking stock of energy situation in the country in terms of high energy usage, import bills, energy security and
environmental concerns, the Government of Thailand has structured its energy policy, legal and regulatory
frameworks in place well back starting from early 1990°s for promotion of energy efficiency and renewable energy.
A summary of the policies and regulations related to energy efficiency and conservation that have been
implemented is also presented in the Part 11 Section B.

Over time, the Thai industry has made significant investments in energy efficiency supported by several major
initiatives supported through energy conservation fund, energy efficiency revelving fund, utility-based DSM, total
energy management program and active ESCQO industry. Despite of this, realization of energy efficiency initiatives
by the industries to address the high energy consumption situation has been rather is low. This is supported by the
industrial information from the 2007 Industrial Census Whole Kingdom (Nationa! Statistical Office) that only 1445
enterprises (5.5%) out of about 26,100 medium and large factories have participated in the government initiatives.
One of the limit of the current efforts is the focus on the instititional side without creating a comprehensive market
driven mechanism emphasizing not only on the end-users (industry). but also on services providers,
consultants/designers, equipment vendors/suppliers and financing institutions.

The DEDE established the Energy Efficiency Revolving Fund using funds sourced from the Energy Conservation
Promotion Fund (ENCON Fund) to stimulate investment in energy efficiency projects and subsidy program for
installation of different standard measures and for implementation of customized energy efficiency projects. As of
April 2008, 207 projects, out of which 177 are related to factories. received loans from the EE Revolving Fund.
From 2002 to end of 2008, the total investment reached USD 500 million for 250 projects with about 60% for
alternative energy (fuel switching) projects and combined cycle power plants. The government contribution was
about USD 150 million through the EE Revolving Fund while the remaining was leveraged from local banks and
projects proponents. To date projects were mainly carried out in designated facilities and involved energy auditing,
low cost measures implementation and reporting. Even though facilities were required to submit targets and plans
for increasing energy etficiency, few EE projects were actually implemented.

As in other countries in the region, Thai industries also tend to focus more on individual svstem components, such
as motors, pumps, or boilers than on the whole system. Current practices show more emphasis on the replacement
of components as of common equipment maintenance practices. For existing systems. current practice is the
replacement of failing or aging equipment with equipment of similar or larger capacity without first conducting a
thorough assessment of actual system needs. For new systems or those undergoing a major retrofit, this missed
opportunity could be even greater, since these systems, once oversized or mismatched to load requirements, are
likely to remain so for the life of equipment, which could be 10-20 years or more.

During a survey conducted on current energy management practices during the project preparation phase, it was
observed that individual component level energy efficiency measures such as efticient lighting, leak detections and
insulation were more preferred by the Thai industry. Main conclusions indicated that despite nearly two decades of
intensive efforts to promote energy efficiency in Thailand, widespread application of best practices in energy usage
is still a challenge. There is limited penetration of energy efficient measures and technologies at the system levels to
capture higher level of energy savings.

Typically speaking, component level improvement has potential of increasing system energy efficiency of 2-

5%. Virntually, there is no focus on improving energy efficiency at the system level which can provide higher
savings in energy consumption and GHG emissions. The business-as-usual scenario would likely include
continuation of oversized and poorly controlled industrial cnergy systems that inadequately match system
supply to production demand. Opportunities may be lost to accelerate adoption of energy efficient best
practices for the industrial sector in Thailand. This situation may put the country at risk of energy supply

*EPPO, Energy Statistics 2009 8



disruption and volatility of energy prices, apart from a substantial foreign currency loss. It is clear that the
domestic energy reserves will not be able to adequately accommodate the increasing energy demand of the
country due to its increasing economic growth'’.

Energy management is still ad-hoc practice in the Thai industry as it is not integrated with the management system.
Though most industries seem to consider energy management important mainly for production cost reduction, the
number of enterprises which have implemented energy management good practices within their facility is really
low. The survey conducted during the project preparation phase indicated that only 18.8% of the respondent
factories had one person spending full time on energy management. About 44% of the factories surveyed spent less
than 10 hours per weak on energy management. The current practice does not institutionalize energy management
and does not allow a comprehensive and integrated approach that ensures sustainable energy cost reduction and
improves the facility productivity in an irreversible way.

Thailand has introduced national energy management standards targeted towards designated factories and buildings
with power demand of more than 1,000 kW and/or that consume 20,000 GJ per year. This is a government initiative
rooted in energy conservation laws and regulations. In the concept, the Thai energy management standards refers to
international standards such as 1SO 9001:2000, 1SO 14000, ANS{/MSE 2000. Danish and UK energy management
schemes. The existing standard is to reduce the energy consumption in industry and commercial sector by focussing
more on management solution rather than engineering solution. While the basic notions of energy management are
evoked, there is not a fully functional standard for energy management, particularly in the industrial sector though
ISO 9000 and [SO 14000 are used in the sector. The current approach of energy management is mainly adopted to
comply with the regulatory requirements than to institutionalize a comprehensive approach that incorporate energy
manageinent in the current management structure as it is done with [SO 9000 and 1SO 14000,

Present practices of energy efficiency improvements at the compaonent levels are good starters but they alone cannot
lead towards greater energy and greenhouse pas emission savings. There is a veneral concern at the government
level about the inefficiency improvement from energy usage in the industry. Increasing greenhouse gas emissions
arising from fossil fuel combustion & electricity usage in industry and high fuel prices at the international markets
are posing bigger challenges to the governments on sustainability of industry. The government is also conscious
about the need to improve the competitiveness of the industry by reducing production cost and promoting
sustainable and low-carbon development.

Despite encouraging efforts in terms of regulatory policy framework, establishment of energy conservation funds,
tax henefits and other incentives from the government, limited achievements have been observed in the field. The
EE programs and initiatives in the country have not delivered comprehensive capacity building focused on the Thai
industrial sector for uptake of improvement of energy efficiency at the system levels. As a result, there is limited
penetration of energy-efficient measures, technologies, and practices in the industries despite of the large potential
of efficiency improvements. Based on the observed situation, it is likely that the energy consumption and GHG
emissions will continue to increase in the industrial sector if business as usual scenario persists.  Nevertheless
barriers to energy efficient industrial operations remain and significant potential for improvement has yet to be fully
exploited.

Barriers to Energy Management and Systems Optimization in the Industrial Sector

The trend of rising energy prices and tougher competition increases the demand to improve energy efticiency in
Thai industry. However, the existence of various barriers often hinders the reaiization of even some cost-effective
energy cfficiency measures despite the efforts deployed by the government to promote efficient use of energy. in
order to understand and identify the main constraints that prevent the adoption of encrgy management and energy
efficiency projects at system level, UNIDO has invited the industry managers, and energy efficiency practitioners
and service/equipment providers to share their own perception of main barriers faced by the Thai industry. The
main barriers brought to light from the survey comprise the following.

Technical barriers: Most engineers are well skilled for component based improvement, but less qualified for
systems optimization which is not a common practices in the industry. High turnover of plant personnel assigned to

“ EPPO Energy Statistics 2009 9



the operation of industrial systems and changes in production lead to lack of persistence for systems optimization.
Local manufacturers, vendors and consultants/designers also lack technical information and trainings for supporting
decisions to implement energy efficiency through systems improvements.

Information barrier: Campaigns have been conducted by Government agencies (DEDE, DIP, EGAT) to promote
the implementation of EE measures in Thailand’s industrial enterprises, but the industry still does not know much
about systems optimization and energy management. There is still trend to focus exclusively on individual system
components. High systems efficiency cannot be achieved through component standards or labelling or “one size fits
all” approaches as currently promoted through DSM programs and efficient products. Despite the efforts deployed
by the government agencies to promote energy efficiency, there is lack of information about availability of system
level options, best practices, and benchmarks. Energy management in the industries, particularly in designated
factories, is implemented to comply with the regulations and not viewed as a mean to sustainably improve the
industry productivity and competitiveness due to the lack of the top management awareness on this missed
opportunity.

Market barriers: Industry operation and production investment budgets are accounted separately. Life cycle
assessment is rarely considered on the purchase of industrial equipment by the industry. This often ieads to
purchasing less efficient equipment, which in turn, increases operation costs. Moreover, industrial markets focus on
components rather than systems. Most consulting expertise on encrgy efficiency available in the country focuses on
technology and not on processes and systems. At times, this operation cost is 80% or more of the life cycle cost of
the equipment. The absence of support from equipment suppliers and lack of cost/benefit information on system
optimization is seen as a significant barrier to efficiency improvement for the industry.

There is limited commitment from the part of the management of industrial enterprises to promote industrial
energy efficiency. A recent study found that the most important barrier expressed by both industries such as the
textile and cement industries surveyed as well as experts interviewed is that the management is concerned
about production and other matters rather than energy efficiency. Energy efficiency is not a core mission for
most industries and company strategies tend to focus on output growth rather than cost management. The lack
of top management commitment towards energy efficiency places EE projects very low in the priority list as
far as the production is ensured. Reducing product cost by reducing energy cost was found to be the main
driver for promoting energy efficiency investment in the industrial sector'’,

Financial barriers: Most industries have a budgetary disconnection between capital projects and operation
expenses (energy and maintenance). Despite the financial mechanisms put in place in Thailand to stimulate energy
efficiency, it is obvious that the uptake is very low and more has to be done to achieve the expected results. This
situation may indicate a gap between the industries need and the incentives and financial products offered.
Moreover, financial institutions or banks continue to treat energy efficiency projects as current loans with criteria
which do not sufficiently take in account the particularity of this kind of projects. The small size of EE projects
associated with a high transaction cost is another hurdle that impedes banks to invest massively in energy
efficiency.

GEF ALTERNATIVE (THE PROPOSED PROJECT)

The objective of the project is to promote industrial EE through adoption of SO based energy management
standards and system optimization approach for improvement of energy performance of industries to make its
operations more reliable and competitive. The proposed project is designed to: i) increase the awareness and
reinforce Thailand’s efforts on the implementation of energy management system based on ISO 50001 to urge
industrial enterprises to integrate EE as part of the management cycle for the realization of continuous energy
savings, and ii) incorporate industrial energy systems optimization as a mean to maximize energy savings and
reduce production costs.

The project is designed with the four components to deliver outcomes from the successful achievement of outputs
and implementation of the activities as foliowed:

' Ali Hasanbeigi, Christoph Menke and Peter du Pont. 2010. Barriers (o energy efficiency improvement and decision-making behaviour in
Thai industry. Energy Efficiency (2010) 3:33-52 DO! 10.1007/512053-009-9056-8 10



COMPONENT 1: ISO COMPLIANT ENERGY MANAGEMENT SYSTEMS

The outcome from this component is to strengthen a policy instrument that encourages industrial enterprises to
adopt ISO compatible energy management standards to deliver sustainable improvements in industrial energy
efficiency, productivity and competitiveness. The TISI will lead this component in close cooperation with the DIP,
DEDE and DIW to ensure the sustainability of the project activities.

Output 1.1: Training material and tools on energy management developed

The activities planned to deliver this output aim at complementing and strengthening the ongoing initiatives for
energy management including ISO 50001 energy management standards for industries. The training material, and
tools will be transiated into Thai language, printed, and reproduced and will be based on guidelines and case studies.
The energy management material and tools will allow industrial facility managers/personnel to understand the
importance of energy management systems/standards and undertake energy management planning. The energy
performance reporting structure will be developed to help industries track the improvement when implementing the
standard. The expected activities from this output include:

« Review of existing energy management scheme and identification of capacity and training needs for
enhancing energy management capacity in the industry

» Development of training material and tools publicly available for participating industries
Development of guidelines for energy management and 1SO 50001 implementation in English and Thai
Development of energy performance reporting tools to enable benchmarking in industry sub-sectors and
peer-to-peer networking.

Qutput 1.2: National awareness campaign launched on 150 50001

The national awareness campaign will provide information on [SO 50001 energy management standards to
industrial enterprises, services providers and equipment suppliers venting the benetits tor shifting from current
operations to energy management practices by adopting 15O 50001, The campatgn will use promotional literature
for the project and SO 50001, press releases, and presentations to industry associations,

Outpuwt 1.3: National experts/factory personnel trained on energy management systems

The trainings will be organised in two phases. The first phase will target trainers where international experts will
deliver intensive training to national staff to a level such that they can train others. At the second step, intemational
and national experts will provide trainings and assistance to factory personnel. The preparatory activities will
include the compilation of the training material by international experts, translation, identification of initial factories
for the on-site training, identification of classroom facilities, and provision of accommodation for trainees.

« Intensive training for national experts

The UNIDO international team will provide training for fifty (50) national experts. These individuals will
subsequently assume the role of national energy management experts, become a source of national energy
management expertise, and serve as multipliers for project impacts. These curricula will be introduced to the
national experts in three stages: observing the international experts teach, co-teaching with the international experts,
and teaching with international experts observing and commenting on teaching techniques. UNIDO’s international
team will offer intensive training to national energy management experts with most of this training taking place
within the first two years of the project.

The national energy management experts will be trained through a mentoring and on-the-job process to an
intermediate level of expertise. They will be capable of:

- Conducting short (one-half day) workshops for factory managers on the benefits of implementing an energy
management system in conformance with 1SO 50001 and highlighting the technical assistance available to
participating companies

- Conducting two-day tratning sessions for energy managers on implementation of an energy management
system in conformance with [SO 50001, including information on intemal auditing techniques

- Coaching facility personnel on energy management system implementation

1



¢ Energy management trainings for factory managers and personnel

At this second step, UNIDO’s international team along with trained national experts will conduct additional energy
management training sessions. Together, they will develop specific criteria to select relevant participants for whom
they will conduct energy management training sessions:

- Half-day workshops for factory personnel, including designated energy managers, covering 500 factories
across Thailand. The purpose is to encourage managers to register their key staff to participate in the
subsequent full-day implementation training sessions. This workshop will present issues such as the role of
ISO 50001 in improving competitiveness, EE mandates, and enhancing prospects for international trade. A
guest speaker from the industry who is already engaged in energy management will also be sought for each
workshop.

- 300 factories will receive two-day additional training on ISO 50001 energy management system
implementation and internal auditing techniques to assist them in conforming to 1SO 50001. The assumption
is that, out of the 500 factory managers participating in the half-day workshops, approximately 300 will
choose to commit their employees to the energy management system implementation training.

The two-day training will guide participants through the Plan-Do-Check-Act cycle as it applies to the ISO 50001
energy management system. Instruction will be given on how to establish an effective energy policy, set
improvement targets and objectives, establish energy performance indicators, and identify significant energy uses
and opportunities for improvement. At least half a day will be dedicated to internal auditing and integrating the ISO
50001 energy management system into existing [SO management systems such as 1SO 9001 and 14001. Instruction
will also be given on the value of conducting industrial systems optimisation assessments in order to identify early
energy saving opportunities and build momentum for the encrgy management system,

Each participant of the two-day training session will be registered in the peer-to-peer network. Each participating
factory will also have access to support from the national energy management experts to assist them in
implementing their energy management system, resulting in operational improvement.

Output 1.4: Peer-to-Peer network between industrial enterprises created and operational

A peer-to-peer network will be created and managed by the project management unit to facilitate
information exchange between the participating facilities. Enterprises taking part in the project will be
encouraged to send their energy management implementation plan and the following resuits. This
exchange of information will stimulate industries by providing them with information on a big range of
energy management and systems optimization solutions and their impact on the industry energy
consumption. The main activities to be conducted under Component | are summarized in the following
table.

Table 2: Activities and outputs under the Component |

Component 1: ISO compliant energy management systems

Qutput 1.1: Training material, and tools on energy management developed
Output 1.2: National awareness campaign launched on SO 50001
QOutput 1.3: National experts/factory personnel trained on energy management systems

Qutput 1.4; Peer-to-peer network between industrial enterprises created and operational

Activities Responsibility

Review of existing energy management activities and identification of | UNIDO, international
industry needs experts, and PMU, DIP,
DEDE, DIW and TISI
Development of a detailed work plan incorporating schedule. role and UNIDQ, interpational
responsibilities, and milestones . experts, and PMU

Preparation, development, and production ot'lrainilig material and U NIDO. international 12




tools in English and Thai

experts, and PMU

Production of promotional/media material to promote the ISO 50001
standard

Production of articles to introduce 150 50001 in standard newspapers,
journals, and magazines

Event launch of the standard ISO 50001 /the launch of UNIDO’s
industrial EE project

Organisation of seminar road shows in the country to introduce 1SO
50001 to entrepreneurs/members of Thai industry
associations/organizations

UNIDOQO, international
experts, PMU, DIW, DIP,
DEDE, and TISI

Select trainees to become national experts on energy management
systems based on certain agreed criteria

UNIDO, international
experts, and PMU

Provide logistics support for the trainings PMU
Conduct trainings on energy management for national experts PMU and international
experts

Conduct trainings on energy management for factory personnel

PMU, national experts and
international experts

Exchange information with industries and establish a peer-to-peer

PMU

network

COMPONENT 2: INDUSTRIAL ENERGY SYSTEMS QPTIMIZATION

The main outcome from this component is the establishment of a cadre of energy efficiency professionals within
industrial facilities as well as international experts and equipment suppliers to initiate a process to transform local
markets effectively as to provide industrial systems optimization services.

Output 2.1: Training materials, software, and tools on systems optimization developed

This output consists of the development of training materiai, and tools to assist industrial enterprises and
international experts in understanding and applying the systems optimization approach applied to targeted industrial
systems (steam, compressed air, fan and pumping).

The material and tools will be translated into the Thai language, printed, and reproduced based on guidelines and
case studies from other countries. The expected activities from this output include:

s Development of training material and tools publicly available for participating industries
e Development of guidelines for systems assessment and optimization in English and Thai.

Outpit 2.2: National experts/factory personnel trained on optimization of steam, compressed air, fan and
pumping systems

This will principally consist of two-phase trainings similar to that indicated in the output [.3. The preparatory
activities involve the compilation of training material by international teams, translation, the identification of
appropriate factories for the in-plant training with requisite compressor/steam/fan/pumping systems, securing
approval of site visits, purchase of measurement equipment to perform the in-plant training, acquisition of technical
data from host plants pertaining to the systems and components to be evaluated by the teams, identification of
classroom facilities, provision of accommodation for trainees, etc.

¢ [ntensive training for national experts in systems optimization

In the first phase, a one-to-one and a one-te-many training and imptementation schemes will be achieved, in which
UNIDO’s team of international experts is engaged in initial capacity building to create a core of 50 highly skilled
Thai experts. These individuals would subseguently assume roles as systems optimization experts, become a source
of national systems optimization expertise, and serve as multipliers for project impacts. To ensure success of the] 3
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project, trainees will be rigorously selected based on technical and training capabilities and consultation with the
DIP, DIW and DEDE.

Systems optimization training for 50 national experts will consist of:

-Training of 50 national systems optimization experts by the UNIDO international team in classroom and plant
settings. The national experts will be trained “on-the-job” on the use of measuring instrumentation, data
collection and analysis, removal of moisture in biomass to increase boilers efficiency and the preparation of
investment proposals for energy system improvements which are subsequently submitted to the management of
the plants hosting the training.

-Training on use of UNIDO’s tools designed to assist national experts and their industrial customers in
developing and documenting sustainable projects.

- Prepare national systems optimization experts to deliver training (specific to cach system type) curricula.

UNIDO’s international team will offer intensive training on systems optimization to participants. Most of this
training will take place within the first two years of the project. The national experts will receive both classroom
training and on-site interactive training involving participating industrial facilities. Foilowing completion of initial
systems optimization training courses, the international team returns to work with their trainees on plant assessment
and project development skills. In addition, the international experts will prepare and observe trained national
experts conducting training of local personnel in “factory training sessions™.

» Factory personnel capacity building on systems optimization

At this second stage, UNIDO’s international team and trained national experts will jointly conduct additional
systems optimization training sessions.
~  One-day trainings for 400 factory personnel across Thailand to introduce general concepts on pumping
systems, fan systems, steam systems. compressed air systems optimization and removat of moisture in
biomass to increase boilers efficiency. This session will be a mix of theory and practical considerations.
- 250 factory employees that have already taken part in the 1-day training sessions will receive additional
2-day training sessions in the utilization of the UNIDO’s tools designed and developed under this
component. These additional 2-day trainings will be customized for the participating factories.

As part of improving the efficiency steam system. the project wiil also focus on measures to improve and maintain
biomass boiler system efficiency including efficiency of the combustion process — grate design, ash/fuel handling,
control and instrumentation. Feedstock preparation will be given high priority, particularly moisture content control
through drying process in those industrial facilities where biomass boilers are operated for generation of steam.

Output 2.3: Equipment vendors/suppliers trained on systems optimization

In addition to experts training, the international team will conduct training to introduce systems optimization
techniques to Thailand-based equipment vendors, manufacturers® representatives, and suppliers of pumping,
compressed air, fan systems and steam systems.

The purpose of this training is to prepare manufacturers, vendors, and suppliers 10: (i) participate in reinforcing the
systems optimization message with their customers. and (ii) assist them in identifying what will be required to
reshape their market offerings to reflect a systein services approach. Each training session will be a mix of theory
and practical considerations. This training wilt target fifty (50) companies and will be taught by instructors with
equipment, manufacture, or sales experience. The activities and the expected outputs of this component are
summarized in the following table.

Table 3: Activities and outputs under Component 2

Component 2: Industrial energy systems optimization

Output 2.1: Training material, and tools on systems optimization developed

Output 2.2: National experts/factory personnel trained on optimization of steam, compressed air




and pumping systems

Output 2.3: Equipment vendors/suppliers trained on systems optimization

Activities i Responsibility
Development of a detailed work plan incorporating schedule, role and . UNIDO,
responsibilities, milestones, etc. © international experts, and
C PMU
Preparation, development, and production of training material and tools | UNIDO,
in English and Thai | international experts, and
- PMU
Select trainees to become national experts on energy management and " UNIDO, international
systems optimization based on agreed criteria experts. PMU, DIP, DIW
. and DEDE
Provide logistics support for the trainings . PMU
Conduct trainings on systems optimization for national experts | PMU and international
| experts

Select factories and conduct trainings on systems optimization for PMU, national and

factory personnel _international experts
Select equipment suppliers and conduct trainings for 50 vendors each on . [nternational experts,
systems optimization of pumping, steam systems, and compressed air ‘ PMUJ, and national experts
| systems

COMPONENT 3: ENHANCEMENT OF INBUSTRIAL EE FINANCING CAPACITY

The expected outcome from this component is the increased availability of financial and institutional support for
industrial energy efficiency initiatives. As the DEDE is supporting financing of energy efficiency projects in the
country through its energy efficiency revolving fund since 2002, the proposed project will make use of existing
market mechanisms to promote industrial energy efficiency projects. The proposed project will target primarily on
bridging the gaps in financial capacity of financial institutions/banks and build the capacity of industry to prepare
more bankable energy efficiency proposals. The DEDE will lead this component of enhancement of industrial EE
financing capacity through the following activities and outputs.

Output 3.1 Harmonized project evaluation criteria
The following activities will be carried out to deliver this output:

e Development of project evaluation criteria to be used by financial institutions to better rate energy
efficiency and systems optimization projects. The criteria will take into account lifecycle cost of efficient
technologies, best practices, and monetary savings generated by energy efficiency projects as a positive
cash flow for the industry.

¢ Harmonization/streamlining of available criteria for evaluation of industrial EF projects.

Preparation of guidelines to assist financial institutions in enhancing their capacity to evaluate industrial EE
projects.

Quiput 3.2: Capacity of banks/FIs enhanced on EE projects financing
The activities foreseen to be implemented in order to achieve this output include:

* Dissemination of the developed project evaluation criteria and guidelines among the financial institutions.

» Trainings for local banks and government financial institutions to understand the main features of EE
projects and better appraise project proposals submitted by the industries.

Output 3.3: Training material developed and industry managers trained on the development of financial
proposals

This output will include the development of training material and tools and build the capacity of industrial facility
managers to develop bankable projects. The foltowing activities will be carried out:



Development of training material and tools on bankable EE projects for industrial enterprises in English and
Thai.

Compilation and dissemination of information on financial incentives/schemes available for investments on
energy efficiency improvements in Thailand.

Training of factory personnel in preparation of bankable energy efficiency project proposals. The learning-
by-doing approach to be used will be based on case studies and real projects from participating facilities.
Some financial institutions will be invited to present their investment credit lines in industrial EE projects.

Activities to be undertaken under Component 3 and their outputs are summarized in the following table.

Table 4: Activities and outputs under Component 3

Component 3: Enhancement of industrial EE financing capacity

Output 3.1: Harmonized project evaluation criteria
Qutput 3.2: Capacity of banks/FIs enhanced on EE projects financing

Qutput 3.3: Training material developed and industry managers trained on the development
of financial proposals

Activities ! Responsibilities

Develop and harmonize criteria for evaluation of industrial EE projects | PMU, UNIDO experts,
for financial institutions DEDE and Financial
Institutions (FI)

Develop guidelines for EE projects evaluation by the financial | PMU, UNIDO experts,

institutions ' DEDE and Fl
Disseminate EE projects evaluation criteria and guidelines among =~ PMU, UNIDO experts,
financial institutions ~and Fl

Train and increase awareness of financial institutions and local banks to . PMU, UNIDO experts,
understand, promote, and invest in industrial EE projects “and F1

Compile and disseminate information on financial incentives/schemes = PMU
available for investments in EE projects in Thailand !

Develop training material and tools on bankable EE projects for = PMU, UNIDO experts,

industrial facility personnel ‘ and FI
Train factory personnel on energy efficiency financing and bankable EE | PMU, UNIDO experts,
projects proposals development i and Fl

COMPONENT 4: IMPLEMENTATION OF ENERGY MANAGEMENT AND SYSTEMS OP TIMIZATION PROJECTS

The expected outcome from this component is the increased adoption of energy management standards and systems
optimization energy efficiency projects by industries for higher energy savings on continuous basis,

Output 4.1: Energy management systems implemented

The project will accompany industries in the process of implementing the 1SO 50001 energy management standard.
The energy staff representative of the industrial facilities who took part in the two-day training event will be
expected to implement operational improvements as the result of establishing and implementing their energy
management system. The activities will include:

Support the implementation of operational improvement projects with assistance from national experts in
200 factories selected among the participating industrial facilities.

Direct support to 50 industrial factories to enable them to conform to the ISQ 50001 standard. The support
consists of extensive on-site assistance from the nattonal energy management experts guided by the UNIDO
international experts.

It is expected that 200 factories will complete operational improvement projects and they will register for the peer-
to-peer network. 14



Output 4.2: Documented systems optimization demonstration projects

The project will support the implementation of systems optimization projects in industrial enterprises. The activities
will include the following:

* Complete 75 systems assessment by the trained Thai experts nationwide with limited support from UNIDO
international experts.

* Implementation of 50 systems optimization projects. This will lead to completed systems optimization
projects, which will be developed using the UNIDO tools.

As part of improving the efficiency steam system where biomass boilers are used, the project will focus on
measures to improve and maintain efficiency of the combustion process. Feedstock preparation will be given high
priority, particularly moisture content control through drying process in the industrial facilities.

The investment will be made by the factories using their current source of financing or the project financial partners.

This output will also lead to lessons leamt (success stories, but also failed cases) from the demonstration projects
implemented in order to promote energy management standards and systems optimization in the industry sector in
Thailand. The information on the project and the promoted concept will be available for both participating and non-
participating industries.

Out of the 50 completed projects. 25 projects are planned to be documented as case studies. The case studies will
be developed iflustrating financially attractive investments in efficiency improvements for steam, pumps, fan and
compressed air systems. They will document the energy and GHG emission savings directly attributable to the
project. They will also be used in the subsequent factory training by the national experts.

Output 4.3: Recognition program developed and implemented

A recognition program will be developed and made available for facilitics that will implement an energy
management plan and report their energy savings. This activity will include the management of a peer-to-peer
database and the website. Participating industries will provide their energy savings which will then be made
available trough the peer-to-peer network website. Under this recognition program, industries will be awarded
based on their annual savings performance. The recognition program will be implemented in close
collaboration with the DIP, DIW, TiISI and DEDE. Activities foreseen to be undertaken under Component 4 are

presented in the following table.

Table 5: Activities and Outputs under Component 4

Component 4: Implementation of energy management and systems optimization projects

Output 4.1 Energy management systems implemented
Output 4.2: Documented systems optimization demonstration projects

Output 4.3: Recognition program developed and implemented

Activities Responsibility
200 industrial enterprises implement operational improvement [ndustrial enterprises, national
|_projects after receiving energy management trainings experts

Industrial enterprises, PMU,

50 industrial enterprises implement activities towards conformance international experts and,

with 1SO 50001 national experts

Registration of enterprises who implemented projects in the peer- industrial enterprises and PMU
to-peer networks

75 assessments undertaken to identify systems optimization [ndustrial enterprises, PMU,
opportunities in the industrial facilitics | national experts, and




international experts

Industrial enterprises, national
experts, intemational experts,
and PMU

50 industrial enterprises implement systems optimization projects

Set up energy performance indicators for recognizing improvement
on energy efficiency in the peer-to-peer networks

DIP and DEDE recognizes industries through the awards based on
the energy saving performance indicators

DIP, DIW, TISI, DEDE and
PMU

Target Industrial Sub-sectors

The target industrial sub-sectors were selected after discussion with the lead government counterpart, i.e. the
Department of Industrial Promotion (DIP), based on the country needs and priorities in terms of enhancement of the
industrial sector competitiveness. The selection criteria were based on criteria such as the sub sector impact on
GHG emission mitigation, the capacity to respond to energy management opportunity, their willingness to
participate and invest, their share of energy consumption and their current situation concerning energy management
and system optimization, the replication factor and the importance of the sector on the national economy.

Six industry sub sectors out of nine initially identified were retained in the framework of the proposed project. They
include the food products and beverages, textiles, chemicals, rubber and plastic products, non-metallic and mineral
and basic metal. The targeted sub-sectors regroup 48.3% of the number of establishments in the manufacturing
sector. There were about 12,600 medium and large enterprises in these sub-sectors.

EXPECTED GLOBAL ENVIRONMENTAL BENEFITS

The project interventions will lead to energy savings for the industry. which can be transtated into GHG emission
reductions based on the fuel/electricity used. Global benefits in terms of avoided carbon-di-oxide emissions
resulting from energy savings are estimated from the project as foliowed:

Direct GHG reductions — Emission reductions achieved by demonstration projects that are planned and
implemented as part of the project as well as energy efficiency investments leveraged as result of the project during
the project’s supervised implementation period.

Indirect GHG Emission Savings — Emission reductions achieved after project completion as result of the enabling
environment for EE practices and investments created by the GEF project and projects implemented by the
equipment vendors/suppliers after receiving technical assistance from the projects.

The industrial demonstration projects and training activities are expected to result in direct electricity and fuel
savings of 83,712 MWh and 1,914,142 GJ during project period. In terms of GHG reduction, the project is expected
to provide 196,757 1CO2 during this period. Indirect fuel and electricity savings are estimated to be in the order of
8,407,493 GJ and 381,878 MWh. In conclusion, the project will result in total emission reduction to the tune of
1,068,147 tCO2: 196,757 tCO2 from direct emission savings and 871,390 tCO2 from indirect emission savings.
Calculation details of these estimates are given in the annex F.

B. DESCRIBE THE CONSISTENCY OF THE PROJECT WITH NATIONAL AND/OR REGIONAL PRIORITIES/PLANS:

The proposed project is in line with the Energy Conservation Act and the National Strategic Plan on Climate
Change (2008-2012) which has established 6 strategic focus areas. The second strategy aims at reducing greenhouse
gas emission and promoting clean technologies in the main sectors including industrial sector.

Main national initiatives to save energy are routed in the Energy Conservation Act which provides the policy

ground for energy efficiency projects and programs in Thailand. The project design takes into account these
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government priorities through the consultation and identification of targeted sub-sectors with government
counterparts to complement other initiatives.

The four components under the proposed project support directly the government energy efficiency programs and
are in line with the government’s energy regulatory and policy framework. The project will compliment the works
undertaken by the DEDE and TISI on the energy management standards towards promulgating national energy
management standards into ISO standards. It will also compliment the efforts of the DIP and DEDE towards
improving energy efficiency of industries and thereby making industrial operations more reliable and competitive.

The national policy and regulatory framework as weli as the national initiatives on which the proposed project is
building to foster energy conservation are summarized below:

Energy Conservation Regulatory framework
The Government of Thailand has made substantial efforts in promoting energy conservation and renewable
energy utilization. The energy conservation related laws passed in the country are summarized as follows:

Energy Conservation Promotion Act: The Energy Conservation Promotion Act, or ENCON Act, was passed in
1992 to provide a regulatory framework for energy conservation and efficiency progranmis and investments. The
ENCON Act of 1992 was later amended and changed into the ENCON Act (no.2) of 2007. The main provisions of
the Act included the creation of an Energy Conservation Promotion Fund to provide working capital, grants and
subsidies to promote and facilitate energy conservation measures and select renewable energy initiatives. The
ENCON Act is the primary legislation guiding Thailand’s energy conservation and renewable energy policy. The
Act is structured around the following pillars: energy conservation promotion fund creation, target and plan for
energy conservation, energy performance standards, training programs and promotional campaign and research and
development.

Designated factories and buildings: The enforcement of the ENCON Act required the publication of ministerial
regulations for the implementation of the Act in the group. In this perspective, the Royal Decree on Designated
Factories A.D. 1997 was adopted to institute energy management scheme in Thailand. The Decree was amended
and updated by the Ministerial Regulation A.D. 2009 prescribing qualifications. responsibilities and number of
persons responsible for energy management, the standards, criteria and procedures for energy management for
designated factories and building {The Ministerial Regulation A.D. 2009/! and 2009/2). The purpose of the Decree
is to accelerate energy efficiency law enforcement for energy management standard in application of the ENCON
Act. Under the regulations, factories and buildings with more than 1,000 kW of power demand or energy
consumption of more than 20 million Ml/year have to appoint 2 Personne! Responsible for Energy (PRE),
implement energy management, record and report annually their energy data, conduct energy audit annually,
implement the recommendations.

New energy strategic plan: The Government of Thailand through the Ministry of Energy approved in May 2005,
the new Energy Strategic Plan that brought measurable targets for the promotion of alternative energy and energy
efficiency in major economic sectors. The plan set targets such as: reduction of the total energy consumption by
20% by 2009, reduction of oil for transportation by 25% by 2009 (with use of natural gas. pgaschol and biodiesel),
increase in the contribution of biodiesel to 8.5 million litres per day by 2012, reduction of energy consumption in
the industrial sector of 25% by 2008, reduction of household energy consumption by 10%, with the Kick-Off of
energy saving campaigns on June, 2005 and reduction of energy consumption in the public offices by 10% 10 15%
with immediate effect.

Strategic plan for energy efficiency promotion: In order to achieve the energy elasticity reduction, measures were
established in 2003 focusing on the two major energy intensive sectors, namely, the transportation and industrial
sectors. Regarding the industry sector, the energy efficiency strategy contemplates the acceleration of the industrial
structure reform to enhance the competitive edge of the country as well as review the investment promotion policy,
attaching greater importance to the energy aspect and economic value. Measures adopted in the industry sector
include: (a) Put in place tax measures such as tax exemption and assistance for energy conservation plan
development in interested industries in order to promote energy conservation in factories: {b) Speed up of (i) the
implementation and enforcement of the Minimum Energy Performance Standards (MEPS) for electrical appliances

and energy-cfficiency labeling for cars, (it) the establishment of Energy Conservation Certification for factories
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and (iii) the promotion of energy production systems with efficient combined use of energy, such as the co-
generation system in the industrial estates and the district heating/cooling system.

Support Programs

The Government of Thailand has been fairly proactive in developing and implementing programs designed to
facilitate adoption of energy efficiency and conservation measures.

Energy Conservation Fund: \n accordance to the provisions contained in the ENCON Act, the Government of
Thailand established the Energy Conservation Promotion Fund (ENCON Fund) which receives revenue from
taxation of all petroleum products sold in Thailand. The annual fund derived from the levy on petroleum products is
estimated at about THR 2 hillion (USD 50 million). The ENCON Fund allocates financial resources to activities
that support energy efficiency and renewable energy. The projects that are eligible to benefit from the fund include
Research and Development (R&D) in EE and RE, pilot projects, research and studies. energy audits, training and
education.

Energy Efficiency Revolving Fund: Early 2003, the DEDE introduced the Energy Efficiency Revolving Fund
using funds sourced from the ENCON Fund to stimulate investment in energy efficiency projects and Subsidy
Program for installation of different standard measures and for implementation of customized energy efficiency
projects. The Revolving Fund provides loans through selected Thai Banks up to USD 1.25 million (50 million Baht)
per project with fixed interest rate of less than 4% and repayment in a timeframe of 7 years.

Tax incentives: Thailand has a number of tax incentives established in 2005 by the Government of Thailand to
encourage investment in energy efficiency: (i) Pilot Program for Tax Privilege for Energy Conservation was made
available for both building and factory owners. This measure provides a tax deduction for 100 percent of the savings
generated by an EE investment, up to a cap of THB 2 million (USD 350,000}, (i1} Cost-Based Tax Incentives
Program is a tax measure which allows companies to receive a 25 percent tax break for investments in projects that
result in EE improvements, The tax incentives apply to the first THB 50 million (USD 1.25 million) invested, and
can be spread over 5 years, (iii) [mport Duty Exemption, administered by the Board of Investment, is an incentive
which aims at offering an exemption on import duties for new investments in energy conservation businesses, such
as high efficiency machines or equipment and renewable energy equipment and manufacturing, ESCOs, ete.

EGAT DSM Program: In 1993, Thailand initiated a demand-side management {DSM) program, through a financial
support from Global Environment Facility (GEF), Australia and Japan governments, to help curb the electricity
demand growth and promote more energy efficient equipment and cost-effective energy services within the country.
EGAT as the national partner for the implementation of the USD 189 million DSM Program established a DSM
Office (DSMO) to develop, implement and evaluate national DSM programs and measures. with an overall target of
reducing peak demand by 238 MW and achieving annual cumulative energy savings of 1,427 GWh by the end of
1998. As of June 2007, the DSM implementation has achieved overwhelming success as evidenced by reduced peak
demand of 1,435.2 MW and reduced energy demand of 8,148.3 GWh. Moreover. the program also achieved CO,
emission reduction of 5.63 million tons'?.

Total Energy Management: The DIP is also running the Total Energy Management (TEM) program for SMEs
since 2004 separately as part of their initiatives for improving the reliability and productivity of industrial
operations. The TEM program provides assistance 10 the industrial enterprises to carry out energy audits and train
plant personnel in general house keeping. Presently, it is implementing TEM-4 with an investment of 7.4 million
Baht.

The DEDE also had Participatory Approach to Energy Conservation Program for the SMEs to improve general
house keeping and the programme focused basically on typical one off energy conservation measures such as air

pressure leakage, groupings of light bulbs and natural lighting, etc.

DESCRIBE THE CONSISTENCY OF THE PROJECT WiTH GEF STRATEGIES AND STRATEGIC PROGRAMS:

2 http://www.egat.co.th/en/index.php/egat-dsm-programs 20




The project falls under and supports GEF-4 Climate Change Strategic Program 2: Promoting energy efficiency in
the industrial sector. By addressing key existing information, capacity and market barriers for sustainable IEE in
Thailand, the project will directly contribute towards promoting and increasing deployment and diffusion of energy
efficient technologies and practices in industrial production and manufacturing processes (Climate Change Strategic
Long-term Objective 2).

C. JUSTIFY THE TYPE OF FINANCING SUPPORT PROVIDED WITH THE GEF RESOURCES.

The project is thought to address barriers as mentioned above through technical assistance. The financing support
provided by the GEF to this project is a grant to cover the incremental costs of the project for technical assistance
activities. No loan or revolving-fund mechanisms are considered appropriate, and therefore grant-type funding is
considered most adequate to enable successful delivery of the project outputs. The GEF resources are needed to
secure expertise; human resources and services needed to remove identified barriers and encourage the financial
institutions/banks to provide loans for energy efficiency investment projects. The GEF funding will leverage US$
2.445 million from the Ministry of Industry, US$6.2 million from the Ministry of Energy and the US38 from two
banks.

D. OUTLINE THE COORDINATION WiTH OTHER RELATED INITIATIVES

Thailand is very active in energy efficiency promotion and has developed and implemented several initiatives with
the support of bilateral and multilateral donors. These initiatives have been designed and implemented in close
collaboration with key national players such as the DEDE, the DIP and the DIW.

The project will create coordination with the ongoing initiatives by involving the mair national agencies during the
implementation of the project activities. In fact, this coordination has started during the design phase. UNIDO has
initiated intensive consultation with the DIP, the DEDE, the TISI and the DIW to ensure that all assistance the
country is benefiting are complementary and avoid duplication of efforts. In addition, the TISI is coordinating with
the 1SO body on development of ISO 5000t energy management standards through its membership in the Project
Committee 242 of the ISO. All four government departments (DIP, TISI, DEDE and DIW) are key stakeholders of
the Project Steering Committee of the proposed project. Some relevant initiatives in the country are outlined
hereafter.

UNDP-GEF Promoting energy efficiency in commercial buildings in Thailand (PEECB):

The PEECB project is designed to promote and facifitate the widespread application of building energy efficiency
technologies and practices in commercial buildings in Thailand. The country counterpart is the Department of
Alternative Energy Development and Efficiency (DEDE), under Ministry of Energy. The project include awareness
raising component, the establishment of a favorable policy framework encourage EE technologies and practices in
commercial buildings and demonstration projects. The project is expected to start in February 2011,

GTZ Energy Efficiency in Small and Medium Sized Enterprises:

The German project on EE in small and medium sized enterprises aims at the reduction of climate affecting
emissions from 5 selected industrial sectors in Thailand. The project is structured to deliver two main outcomes: (i)
Improvement on energy efficiency and environmental performance in Thai SMEs with a focus on medium sized
enterprises including glass manufacturing (float glass, container glass, fiber plass. and domestic glass), ferrous
metal casting, aluminium casting, textile (dyeing), canned food (vegetable, and tuna), (i) Improvement of personnel
and organizational capacities of facilities responsible for implementation of relevant energy and environment
policies, and consulting or training for relevant energy and environment sectors. The Thai partner is the Department
of Industrial Works (DIW).

DEDE Energy Conservation Program, Phase 3 — revised (2008-2011):
The Thai Energy Conservation Program. Phase 3 (2008-2011), aims to increase energy efficiency targeting at

reducing commercial energy use as at the year 2011 from 80,331 thousand tons of crude oil equivalent (ktoe} to
72,511 Ktoe, i.e. to reduce non-productive energy use by 10.8% or 7,820 ktoe. The Program wil! be financed through
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the ENCON Fund and implemented by the DEDE. The Energy Conservation Program, Phase 3, comprises the following
three main sub-programs: (i) Renewable Energy Development Program, (ii) Energy Efficiency Improvement Program
which includes studies, R&D and promotional activities to enhance efficient use of energy in the transportation,
industrial and household sectors, capacity buildings and awareness raising activities and (iii) Strategic Management
Program.

UNDP-GEF Barrier Removal to the Cost-Effective Development and Implementation of Energy Efficiency
Standards and Labeling Project (BRESL) project:

BRESL is aimed at rapidly accelerating the adoption and implementation of energy standards and labels (ES&L)
program in Asia, The project also facilitates harmonization of test procedures, standards and labels among
developing countries in Asia, when appropriate.

Where BRESL promotes energy efficiency at the component level, the present project will address energy
efficiency at the systems level. As both levels are important, the two projects will compiement each other, leading to
synergies which will further increase industrial energy efficiency.

The proposed project will provide the additional international expenise, technical best-practices and financing
inputs needed to support and effectively leverage national efforts. The project will contribute to the development of
the human, institutional and industry capacity, and supporting structure necessary to realize the industrial energy
effictency related goals of the Energy Conservation Act and the Strategic Plan on Climate Change.

The proposed project will liaise closely with other on-going energy efficiency initiatives to build the necessary
coordination and synergy to avoid any duplication and deliver the project outputs with utmost efficiency and
effectiveness. On top of this, UNIDO wiil also build synergy with other GEF industrial energy efficiency projects in
the region to share knowledge, information and experiences for creating greater impacts.

E. DISCUSS THE VALUE-ADDED OF GEF INVOLVEMENT IN THE PROJECT DEMONSTRATED THROUGH
INCREMENTAL REASONING :

Baseline Scenario

As detailed in the Section A, there are several issues that need to be dealt in relation to reduction of the country’s
GHG emissions and improving industry’s competitiveness through better energy performance. Particularly, the way
energy is used in the industrial sector leading to increased energy demand and its related CO2 emissions. Currently,
ad’hoc energy management and focus on single equipment replacement is the common practice. This is due to
several barriers among which lack of technical capacity for systems optimization, energy management, lack of
information and understanding of EE potential and market related barriers.

This has led to missed EE opportunities from the business-as-usual scenario applying to both existing systems and
new sleam, compressed air, fan and pumping systems. Present practices would dictate replacing failing or aging
equipment with equipment of similar or larger capacity without first conducting a thorough assessment of actual
system needs. For new systems or those undergoing a major retrofit, this missed opportunity could be even greater,
since these systems, once oversized or mismatched to load requirements, are iikely to remain so for the life of the
equipment. Such a situation needs to be improved, particularly for manufacturing industry that produces very
competitive goods with tight requirements of the buyer.

Most of industries assign energy efficiency improvement task to their technical personnel. Few industries integrate
energy efficiency as part of their management cycle. Information dissemination on best practices of energy
management and system optimization will remain limited if no capacity building activities and demonstration
projects are implemented.

Project Alternative

In the project, it is proposed to use a combination of market push via introduction of ISO 50,001 Energy
Management Standards and market pull via delivery of technical expertise on system optimization to both energy
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efficiency services “buyers”, such as industry managers and engineers, and energy efficiency products and services
“sellers”, such as equipment manufacturers, distributors, operation and maintenance contractors. The GEF
supported project activities are expected to support and leverage national efforts in enhancing technical capacity to
promote and sustain industrial energy efficiency, stimulate market demand for EE services and reduce GHG
emissions.

The project will address issues related to awareness barriers by increasing institutional capacity and awareness as
well as providing information on energy management and systems optimization to improve the knowledge of
industrial enterprises, manufacturers, engineering firms and various governmental agencies. All this will provide the
establishment of individual sustainability by training Thai professional on energy management systems and systems
optimization and generating a new market where they will be able to use their acquired knowledge. Similarly,
raising awareness on systems optimization projects and enhancing capacity in the financial sector will enable
financial institutions to become more familiar with the intricacies of EE financing,.

The project will develop a package of training materials and tools explaining energy management and industrial
systems optimization. The planned training and other capacity building activities will be implemented in the
systematic way in line with the international norms effectively leading to system level energy efficiency
improvements at the industrial facilities. The project will also share international experiences and best practices
from other countries where system optimization have successfully been implemented in industry.

The project will also provide assistance to campaign for the [SO 50,001 energy management standards and share
successful international experiences on the implementation of energy management standards in other countries. It
will build capacity of local experts and indusirial enterprises to comply with the standards. With the proposed
project, EE will be integrated into management systems of industrial enterprises to accelerate adoption of
energy efficient best practices on continuous basis that will result into improved reliability of their operations
and productivity. In addition, competitive position of industrial enterprises will be enhanced through their
eventual incorporation of energy efficient operation into the 1SO certification process.

Sustainability and Replicability

The establishment of an effective EE program in industry to promote energy management and systems optimization
leads to a more sustainable energy future. Once established, the projects will effectively transforms the market to a
higher level of energy saving services including energy management, feasibilitv analysis and system optimization

Y lis e

Energy management and systems optimization are cross-sectoral energy savings approaches. They are applicable in
all industries. The project is limited to only 500 industrial enterprises whereas the total number of companies in the
targeted sub-sectors only is about 12,600. The project is designed to create an enabling environment for market
transformation of more EE technologies and practices in industry through technical and financial capacity building.
One of the key requirements for scaling up the project outputs is to overcome the low penetration of energy
management and systems optimization in industry due to the lack of knowledge on its mechanism and its long-term
benefits. This will be addressed through increased capacity and awareness of the industry, services providers,
equipment suppliers as well as the development of a peer-to-peer network where industry can exchange on their
projects.

The project wilt build on and reinforce the government initiatives for EE promotion in designated factories. The
strong government commitment towards energy management will favour the sustainability and replicability.

F. INDICATE RISKS, INCLUDING CLIMATE CHANGE RISKS, THAT MIGHT PREVENT THE PROJECT OBJECTIVE(S)
FROM BEING ACHIEVED AND OUTLINE RISK MANAGEMENT MEASURES:

| Risk | Rating | Mitigation |
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Technology: Technical risks associated with the Low To deltver the required capacity building,

optimization of steam, compressed air, fan and UNIDO will employ the services of highly
pumping systems are very low. Considerable energy skilled experts with systems specific expertise
savings have been achieved in many countries (steam, pumping, fans and compressed air),
through system leve! efficiency opportunities. and proven training skills.
inability: Medium | Through its linkage with 1SO 50001, the
o Failure to achieve outcomes due to inability project builds on the regular audit process,
to scale up outputs which assures that energy efficient operations
o Failure to achieve sustainable market become part of each participating enterprise’s
transformation operating culture.
o Unwillingness of industries to bear even
minimal costs of project participation and The Government has already created a
concerns over disruption to current operation favourable environment with institutional
and business priorities framework. policy and regulations and

incentives and financing mechanisms.

Institutiopal: Change in government priorities Low Thai Government is already promoting energy

leading to reduced support for the UNIDO/GEF management standard. The TISI is part of the
project, implementation delays, and reductions in the Project Committee 242 of 1SO which has
effectiveness of delivery of the training and already published 1SO 50001,

demonstration programs. L -
Prog The proposed project is very much in line

with the priorities and activities of TISI,
DIP, DIW and DEDE.

Financial: Following the systems optimization | Medium | Through the project financing activities,

assessment, enterprises might not be willing to FUNIDO will provide training for enterprises’
finance system optimization measures, even if cost key personnel. to build their capacity to better
effective high energy reduction potential exists. understand the value of investing without

delay on systems optimization and energy
management, and the long-term financial
benefits it brings,

G. EXPLAIN HOW COST-EFFECTIVENESS IS REFLECTED IN THE PROJECT DESIGN:

The proposed project that will benefit trom the support of the GEF will result in the reduction in electricity and fuel
consumption due to adoption of system optimization and energy management standards by industrial enterprises.
The direct electricity and fuel saved from the successful implementation of the project will lead to a reduction of
carbon dioxide emission (CO,) which is estimated at 196,757 tons of COQ, over the project lifetime. The indirect
savings after project completion, resulting due to capacity development and introduction of 1SOQ50001 is estimated
at 871,390 tons of CO,. As a resull, the intervention of the GEF will lead to emissions reduction impact of
1,068,147 tons CO2 over a 10 year period. Given GEF funding of 1US$3,620,000 for this project, the avoided cost
based on direct emissions reduction is US$ 3.4 per ton of CO,. Therefore the cost eflectiveness of the GEF
contribution to this proposed project is very reasonable and acceptable.

FART I INSTITUTIONAL COORDINATION AND SUPPORT
A. INSTITUTIONAL ARRANGEMENT:

UNIDO will take the responsibility to oversee the project implementation through its internal monitoring. However,
the day-to-day project management will be responsibility of the Project Management Unit (PMU) located within the
premises of the Ministry of Industry. The Department of Industrial Promotion (DIP) under the Ministry of Industry
is the primary stakeholder in this project. The PMU is guided by the Project Steering Committee (PSC) on the
implementation of the project and coordination among different government agencies and organizations, The PSC
will be led by the DIP and will have key members from the Thailand Industrial Standards Institute (TISD), the
Department of Industrial Works (DIW). the Department of Alternative Energy Development and Efficiency
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{DEDE) and UNIDQ. The UNIDO Regional Office in Bangkok and Head Quarters will moderate field activities
and provide necessary support for smooth execution of the activities.

Ministry of Industry

The Ministry of Industry is responsible for the promotion and regulation of industries and industrial activities.
Its main responsibilities are listed below:

e supervise and coordinate industrial business operation activities by following the guidelines of
environmental preservation, safety, hygiene and energy conservation

e promote and support the capability and efficiency development of industrial business operation for
sustained development

e serve as the national information center for industrial works, machines, chemical substances, hazardous
substances and volatile substances

¢ look after the country’s interests in international agreements regarding environment, safety and security.

Department of Industrial Promotion

The responsibility of the Department of Industrial Promotion (DIP) is to encourage establishment of all types of
essential industries in Thatland, to increase efficiency of industries, and to promote regional industrialization. The
DIP mission tncludes the following:
To support industrial entrepreneur creation and entrepreneurship development
* To foster competitiveness of Thai industrial businesses
To build and improve industrial promotion and development models
* To create and develop industrial business service provider networks.

Department of Industrial Works

The Department of Industrial works (DIW} has been implementing the government service system capability
development plan by providing the organization with effective work management 1o the satisfaction of industrial
business operators and the people and in response to the objectives and targets of the 8th National Economic and
Social Development Plan under the strategy of environmental and natural resource management, social
environmental development, human development promotion and support as well as the strategy of popular state
development. Through its various divisions, DIW’s major responsibilities are: 1) 1o supervise and coordinate
industrial business operation activities by following the guidelines of environmental preservation, safety, hygiene
and energy economization, ii) to promote and support the capability and efficiency development of industrial
business operation for sustained development, iii) to serve as the national information center for industrial works,
machines, chemical substances, hazardous substances and volatile substances, and iv) to look after the country’s
interests in international agreements regarding environment, safety and security.

Thai Industrial Standards Institute

The Thai Industrial Standards Institute (TISI) has been established as a department under the Ministry of Industry
since 1 January 1969 by virtue of the Industriat Product Standards Act B.E. 2511 (1968). The Thai Industrial
Standards Institute (TISI) is a focal point for standardization for internationally recognized in response to meet the
needs of the Thai Government, businesses and society and to strengthen capabilities for sustainable
competitiveness. TISI devetops both mandatory and voluntary Thai Industrial Standards (T1Ss) to suit the need and
the growth of industry, trade and economy of the country. Standards are developed according to the government
policy of consumers’ protection, industrial promotion to be competitive in the international market, environmental
protection and natural resources preservation,
To accomplish its responsibility, TISI has the following mission:

¢ National standards development and product certification

e Standardization promotion

s Cooperation with international and regional standardization organizations and foreign standards bodies

o Standards information centre 25



e Community product standards development and certification.
TISI participates in the development of international standards of the International Organization for Standardization
(ISO). It is also a member of the Project Committee PC242 of the [SO to develop 1SO 50001 energy management
standards.

Department of Alternative Energy Development and Efficiency

The Department of Alternative Energy Development and Efficiency (DEDE) under the Ministry of energy is
responsible for energy efficiency promotion, energy conservation regulation, energy source provision, alternative
development of integrated energy uses, energy technology dissemination in systematic and continuous proceeding
to adequately meet the demand from every sector at optimum cost beneficial to the country development and the
people better living standard.

The Ministerial Regulation on the Organization of the Department of Alternative Energy Development and
Efficiency of 2008 prescribed the duties and responsibilities of the DEDE as follows: i} promote, support and
regulate energy conservation activities; ii} research, study and develop alternative energy; 1ii) prescribe rules,
criteria and disseminate technology in relation to the generation, conversion, transmission, consumption and
conservation of energy; iv) monitor and assess the outcomes of alternative energy development and energy
conservation activities; v) administer the information in relation to alternative energy and energy conservation; vi)
perform any other task stipulated by the laws to be the authority and duties of the DEDE, or other functions as
assigned by the Ministry of Energy or the Council of Ministers.

B. PROJECT IMPLEMENTAFION ARRANGEMENT:

The implementation of all the activities planned under the proposed project will be supervised by the DIP through
the PSC. The DIP will coordinate overall direct project inputs from the other participating agencies and
organizations according to the objectives and activities of the project. The DIP will designate one of high level
officer to the project Management Unit to act as National Project Director (NPD) to guide the PMU in the
implementation of the project. The PMU will be fully responsible for day to day activities of the project and will
report to the UNIDO Project Manager. UNIDO will recruit the international teams responsible for delivering the
tools, materials and trainings.
UNIDC and DPIP in close collaboration with the TISL the DIW and the DEDE will assume the following
responsibilities:

» Identification/approval of host factories to participate in the project and facilitate training sites

+ Recognition program

¢ Delivery of case studies, documenting the energy savings and reductions in GHG emissions directly

attributable to the project

The block diagram of the project arrangement is given below:
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UNIDO
HQ Country GEF Secretariat
Office

DIP
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* Secretary * TISI
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+ Others (banks, industry
associations)

+ International Short-term Experts
- Energy management
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- Pumping system
- Compressed air system
- Fan system
National experts
- Energy management
- Steam, Compressed air, Fan & Pumping
systems

Figure 3: Core commitments and linkages

Project Steering Committee (PSC)

The Project Sicering Commitice (PSCy will consist of high level representatives froin the DIP, BEDE, TISI, DIW,
GEF focal point, representatives of financial institutions and industry associations and UNIDO. It will be chaired by
the DIP. Other bilateral programs will be invited on an ad-hoc basis according to their cooperation with project
implementation. The primary roles of the PSC are: (i) to provide overall guidance to the implementation of the
project, (ii) to ensure good coordination among participating agencies and other organizations. The Project Steering
Committee will meet every year to monitor implementation progress and confirm the work plan for the subsequent

year. Minutes of meetings will be signed by UNIDO and DIP.

The PSC will be responsible for the planning and implementation of all key project activities in-country and will
ensure satisfactory performance of national experts during their training and subsequent active participation in the
project. Work plans will be developed and implemented by the PMU and UNIDO in consultations with DIP, TISI,
DEDE and DIW.

Project Management Uait (PMU)

UNIDO will create a Project Management Unit responsible of the overall operational management and
implementation of the project activities. The PMU will manage day-to-day operations of the project, and will be
based at the premises provided by the Ministry of Industry. The PMU will comprise of 2 core members: National
Project Coordinator and Project Assistant. The PMU will be guided by the National Project Director nominated by
the Government of Thailand through the DIP and non-resident Technical Advisor. The National Coordinator and
the Project assistant will be recruited by UNIDO in close consultations with the DIP as per the UNIDO rules and
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regulations. In addition, a number of national experts, subcontractors and international experts will support the
PMU as needed when implementing the project activities.

The PMU will prepare quarterly progress reports to review achievement in the previous guarter, prepare financial
report and develop work plan and budget for next quarter. All these documents will be sent to UNIDO for
endorsement/approval. The PMU wiil also produce annual project reports, which must be submitted to the PSC at
least two weeks before the annual meeting. At the end of the project, the PMU will produce the terminal report,
which is to be submitted to the PSC at least two weeks hefore the final meeting.

National Project Coordinator

The National Project Coordinator (NPC) role is to ensure the successful execution and implementation of the
project toward achieving project results. The NPC is accountable to the Government and UNIDO for the substantive
quality of the project and for the proper use of project resources. The NPC is responsible for mobilizing all national
and international project inputs in a timely manner, supporting project management and implementation, organizing
project activities in accordance with the project work plan, and reporting to DIP and the UNIDO the progress and
the financial status of the project.

The project design has not changed and the objective and expected outcomes are in line with the original PIF.
However, the design has been restructured to facilitate the project implementation and outputs tracking. For
example, the biomass boiler related activities have been incorporated into the steam system optimization through
adequate biomass drying process. The outputs have also been reworded in a different manner to better reflect the
activities to be conducted. The following table summarizes the rearrangement.

Components and Outputs at PIF stage Components/Qutputs at CEO

endorsement stage ;
Components | Outputs Components | Outputs Remarks, if any
1. National | 1. National awareness 1.1S0 1.1. Training Output 1.2 from the PIF
energy campaign conducted on compliant material and tools has been moved to the
management the benefits of energy energy on energy Component 4. All
standard  and | management and national | ianagement | Management : projecls implementation
recognition recognition program systems developed + will be carried out under
programs established for industrial 1.2. National this Component.

awareness campaign
launched on [SO
50001

1.3. Nationa!

facilities complying with
the energy management
standards

2. 800 industrial plants

certified as energy
efficient through
compliance with
standards

3. Peer to peer network
established to assist
companies in
implementing their
energy management plans
4. Structure in place for
reporting energy intensity
improvements for any
plant implementing the
standard

experts/factory
personnel trained on
energy management

1.4, Peer-to-peer
network between
industrial

enterprises
and operational

created .
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Components and Outputs at PIF stage Components/Qutputs at CEOQO
endorsement stage
Components | Qutputs Components | Qutputs Remarks, if any
2. Tools and | 1. Web-based guidance | 2. Industrial | 2.1. Training Changes are made
training on | tools on industrial | energy material and tools accordingly to coordinate
Energy systems developed systems on sysiems the outputs in much
Management, | 2. Energy management| optimization | optimization structured way.
including and system optimization developed
industrial experts offer awareness 2.2. National
systems training to 500 industry experts/factory
optimization, | representatives personnel trained on
to enable | 3. Plant engineers trained optimization of
industries on the use of system steam, compressed
comply  with | optimization library air, fan and
national 4. Suppliers of energy pumping systems

standards and | efficient products and 2.3. Equipment

conversion of | services trained on the vendors/suppliers

industrial system optimization trained on systems

boilers to optimization

biomass-firing

3. Financial 1. Capacity of| 3. 3.1. Harmonized EE | Based on the

capacity government institutions, | Enhancement | project evaluation government’s existing

development local banks and financial| of industrial| criteria and renewed financial

to support institutions built to| EE financing| 3.2. Trainings incentives scheme, it is

energy promote and invest in; capacity provided to felt that there in no

efficiency industrial energy banks/Fls on EE requirement to go after

projects in efficiency projects projects financing creating a new set of

industry 2. Industrial enterprises 3.3. Training | incentives as the DEDE
trained in preparation of material  developed| have already set up loan
bankable energy and industry! interest loans through
efliciency project managers trained on} designated banks and
proposals the development of| other incentives to

3. A tailored portfolio of
financial incentives (low
interest loan and or loan
guarantees) is facilitated
to participating
enterprises for
investments in energy
efficiency projects

financial proposals

promote investments on
energy efficiency.

The project will,
however, focus on
bridging the gaps
between the industry and
financial institutions as
indicated by low number
of industries taking loans
from the banks. The
project will focus on
improvement of financial
proposal processing and
development of bankable
proposals.

Accordingly, output 3.3
from the PIF is dropped.
This is likely not to create
any problems in the
replication of the projects
as there are willing
financial institutions to
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Components and Qutputs at PIF stage Compenents/Quiputs at CEQ
endorsement stage
Components | Outputs Components | Outputs Remarks, if any
provide loans for energy
efficiency projects under
the government’s energy
conservation program.
This program has been
extended again and again
and is expected to
continue.
4. Industrial 1. Plant assessments | 4. 4.1. Energy Biomass conversion
energy conducted in participating| Implementati | management projects are dropped out
efficiency enterprises on of energy | projects as result of discussions
investment 2. 300 operational | management | implemented with the Ministry of
projects projects implemented tol and systems | 4.2, Documented tndustry. The project will
including comply with the| optimization | systems I rather focus on
biomass standards projects optimization . improvement of
boilers 3. 25 industrial demonstration combustion of facilities
enterprises  assisted  in projects using biomass boilers.
assessment, development 43. Recognition
and implementation of program developed | The Qutput 4.5 from the
energy efficiency projects PIF will be covered

4. Boiler  conversion
projects implemented.

5. Results of system
optimization projects and

through the network that
will be developed under
the Output 1.4 of the
project. This network will

operational projects be linked up with other
complying with the networks where similar
standards promoted and | projects will be

disseminated.

implemented in the
region (o share
knowledge, experiences
I and lessons learnt.

Success stories will be
recorded through the case
studies and will be
distributed in award
ceremonies as part of
recognition program

i under the Output 4.3 of

i! the project.

i
i
i
|
|
|

At the co-financing part, the discussions held with key stakeholders have provided a room for higher commitment
and the interest of the banking sectors has been strongly raised. This has resulted in the increase in the co-financing
commitment from US $12,926,000 to US $15,645.000. There were also some modifications in the GEF budget
allocation to each component.
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GEF Financing J Co-financing
Project Components at PIF AtCEO  AtPIF At CEO
Stage (mil Endorsement Endorsement
USD) Stage (mil
UsSD) |
t.  ISO compliant energy management 325,000 965,000 ' 4,000,000 985,000
systems -
2. Industrial energy system optimization 1,890,000 1,239,500 700,000 405,000
3. Enhancement of industrial EE financial 105,000 262,000 C 1,500,000 200,000
capacity .
4. lmplementation of energy management 1,100,000 668,500 . 6.326.000 13,350,000
and system optimization projects ;
Project Management 200,000 360,000 400,000 685,000
Monitoring and Evaluation 0 125000 . 0 20,000
Total 3,620,000 3,620,000 . 12.926.000 15,645,000

The changes in component-wise budget allocation are justified by the activities to be carried out in the new
components and the shift of these activities trom one component to another. For instance. the recognition program
included in the PIF Component | is shified to Component 4 in the new rearrangement. The committed co-financing
from the Ministry of Energy, SME Bank and CIMB Bank are more than required investments for the energy
efficiency projects. The total co-financing amount as indicated in the table is more than that indicated in the
received letters.

As all implementation projects on energy management and system optimization are included under the Component
4 in the project unlike the PIF, the co-financing amount has increased drastically.




PARTY: AGENCY(ES) CERTIFICATION

Endorsement.

This request has been prepared in accordance with GEF policies and procedures and meets the GEF criteria for CEO

Agency Coordinator,

Date

Project Contact

Managing Director,
PTC/UNIDO

Agency name Signature (Month, day, year) Person Tetephone Emait Address
Sanjaya Shrestha 43t S.Shrestha@unido
Dmitri Piskounov, 260263730 .org
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ANNEX A: PROJECT RESULTS FRAMEWORK

Project Narrative

Indicator

Baseline

Target

Sources of
Verification

Assumptions/Risks

Project Objective

Promote energy efficiency
in the industries through
introduction of 1SO energy
management standard
incorporating industrial
system optimization

Coemponent 1;

* Measurable reductions in
electricity and fuel
consumption by industry

¢ Calculated GHG emissions
reductions

No direct and indirect
electricity and fuel
consumption reductions

Baseline values to be
determined through data
collection and discussions
with industry

Electricity savings: 83,712
MWh,

Fuel savings of 1,914,142
Gl

Emissions reduction of
196,757 1CO, during the
project duration (to be
determined after technical
assessments during the
project implementation)

Terminal reports
Peer-to-peer network

End-of-project survey

Continuous support of
concerned government
authorities

Active support doiven by
industry

1SO compliant energy management systems

Qutcome 1: Compliance to a policy instrument that encourages industrial enterprises to adopt 1S0 compatible energy management standards to deliver sustainable
improvements in industrial energy efficiency and competitiveness

Output 1.1 Training
material and tools on energy
management developed

Training material on energy
management systems provided
to industrial enterprises.

|
i

Output 1.2: National
Awdreness campaign
launched on 180 50001

‘; National campaign provided
information to industry 1c
adopt IS0 50001,

Continued use of generic
training material on energy
management in industrial
facilities.

Limited awareness campaign
launched on energy
manageinent standard in the
past.

Availability of translated,
comprehensive training
material and tools
specifically supporting the
development and
implementation of energy
management compatible with !
SO 30001 .
Promaotional literature
distributed 10 industries to
promete the adoption of
1SO 50001,

s UNIDO experts’
repons

s Project progress
reports

Continuous government
and industry sector
support and participation

* Awareness
campaign repon

* Progress and annual
reports

Sustatned government
support and participation

e e i Eeee
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Project Narrative

Indicator

Baseline

Target

Sources of
Verification

Assumptions/Risks

Output 1.3: National
experts/factory personnel
trained on energy

management systems

e Number of trained national
experts

* Number of trained factory
persennel

Current/proposed training
programs limited to generic
aspects of energy
management without
comprehensive guidelines
and not specifically
addressing content of [SO
50001

Training on energy
management in line with ISC
50001 of:

« 50 national experts

¢ 500 factory managers (out
of which 300 witl be
trained in energy
management system
implementation)

Reports of UNIDO's
international experts
and list of attendees

Sufficient commitment
to energy management
on the part of national
experts and factory
personnel

Output |.4: Peer-to-Peer
network between industrial
enterprises created and
operational

Network established and used
to support program
recognition and present
savings result from energy
management

Govermiment database only,
no formal peer-to-peer
discussion platforms on
energy ianagement exist.

All participating enterprises
share their implementation
plan on energy management
on the network and learn
from others’ experience and
results

Annual report on
web-based
participating facility
results

Willingness to upload
their experience with
energy management {EE
measures and projects
undertaken)

Component 2: Industrial epergy sysfems oplimization

Qutcome 2: A cadre of energy efficiency professionals created within industrial facilities as well as consultants and suppliers to initiate a process to transform local
markets effectively and to provide industrial systems opfimization services

Output 2.0 Training| Training material on systems Continued use of generic IEE | Availability of translated, * UNIDOQ experts’ Continuous government
matertal - and  tools  on| optimization provided to training material focusing on | comprehensive training reports support and participation
systems optimization| industrial enterprises. energy audits and specific material and tools on systems
developed sectors, but generic oplimization * Project progress

technology replacement and annual reports

apportunities.
Output 2.2 National| « Number of trained national Current/proposed training Training in systems * Repons of Sufficient commitment
experts; factory personnel | experts programs (both national and optimization of: UNIDO’s to systems optimization
trained on optimization of donor-supported) do not . international on the part of national
steam, compressed air, fan| ® Number of trained factory address systems ¢ 50 national experts experts experts and factory

and pumping systems

personnel

optimization.

s 400 factory managers

» List of training
sessions attendees

personnel

Fear e | emmeare L rer e
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Project Narrative Indicator: - Baseline Target’ _ . Assumptions/Ri
' | Verification SRR ER
Output 2.3: Equipment Number of trained equipment | Continued exclusive focus by | Training of 50 equipment » Reports of Sufficient commitment
vendors/suppliers trained on | vendors/suppliers vendors on the sale of suppliers/vendors of energy- UNIDO’s to systemns optimization
systems optimization individual equipment items. efficient products in systems international on the part of equipment
Least purchase price optimization experts suppliers

continues to be the main
driver for purchasers of
steam boilers, pumps, and air
COMpressors.

» List of training
session attendees

Component 3: Enhancement of industrial EE financing capacity development

Outcome3: Increased availability of financial and institutional support for industrial energy efficiency initiatives

Output 3.1: Harmonized EE
project evaluation criteria

Evaluation criteria are
harmonized within financial
institutions to help them select
best EE projects.

Financial institutions
continue to appraise EE
projects without standards
and recognized criteria using
current bank projects
evaluation criteria.

Criteria for evaluating EE
projects are developed and
harmonized by main financial
institutions in Thailand

s Project progress
reports

¢ UNIDO experts’
reports

Sufficient commitment
from financial
institutions to change the
way they currently
evaluate EE projects

Cutput 3z Trainings
provided to banks/Fls on EE
projects financing

Number of financial
institutions and local banks
persennel trained 1o
understand main features of
EE projects and better
appraise EE projects
proposals.

Chos et d §erininte - aecenibe o8

Weak capacity of financial
institutions and local banks 10
understand and evaluate EE
projects.

Strengthened capacity of
financial institutions and
local banks on EE projects
evaluation

» Training sessions
report

* Project progress
reports

¢ Attendance list

Financial institutions and
local banks are
committed enough to
build their capacity and
invest in EE projects
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Project Narrative

Indicator

" Target

‘Sources:of
Verification

| -Assumptions/Risks:

Output 3.3
developed
industry managers
on the development
financial proposals

material

Training material refating to
financing of energy efficiency
project development are
provided to industries.

Number of trained facility
managers/personnel in
industrial energy efficiency
project development.

No specific material existed
to help industrial managers
prepare financially sound
proposals to mobilize the
necessary funds from
financiers and banks
management.

Continued use of generic
methods. which do not
properly consider the
financtal impact and
opportunities of EE in
facilities.

Availability of translated,
comprehensive material and
guidelines specifically
supporting the development
of financial proposals for EE
projects

industrial facility
managers/personnel have the
capacity to analyse systems
optirmization and energy
management projects and use
energy and O&M costs
reduction projects

* Project progress

reports

s UNIDO experts’

reports

» List of attendees

Sufficient commitment
from facility managers to
take action on project
financial development

Component 4: Implementation of energy management and systems optimization projects

Outcome 4: Demonstrable energy savings in participating factories through systems optimization and energy management standards and increased adoption of energy
management standards by industry

Output 4.1:

management
implemented

* Number of factories with
energy management plans
implemented

s Number of case studies

¢  Number of factories
registered for peer-to-peer
network

Limited implementation of
energy management systems
in Thailund, leaving its
(export) industry unprepared
for potential market demand
for eneryy-efficient
production of goods {or
export.

+ 200 factories adopted
energy management plans
and completed operational
improvement projects

50 factories adopted and
implemented [SO 30001

Participating factories
registered with the peer-to-
peer network report encrgy
SaVINgS

» Case studies from

national experts
that have received
training

¢ Reports of

UNIDO’s
international
eaperts

s Continuous support
from the National
Standardization
Agency and the
government

* Sufficient interest from
industry

» Successful
introduction of peer-to-
peer network

L R T TR AT
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Project Narrative

Indicator

Baseline

Target

Sources of
Verification

Assumptions/Risks

Qutput  4.2:  Documented
systems optimization

demonstration projects

*  Number of completed
steamn, pumping, fan and
compressed air systems
assessments

» Number of completed
systems optimization
projects

Absence of local examples of
successful optimization of
industrial steam, pumping,
and compressed air systems
hindering nationwide uptake
of good EE practices.

Output  43:  Recognition
program  developed and
implemented

Recognition program for
participating companies
established based on
successful achievements

Ad-hoc publicity for EE
success stories from the
industry.

¢ 75 systerns assessments
conducted of which 50 led
to completed systems
optimization projects

¢ 25 case studies showing
GHG emission reductions

* Case studies from
national experts

* Reports of
UNIDO’s
international
expers

Sufficient commitment
from industrial
enterprises to take action
on systems optimization
following systems
assessment

Formal recognition of
factories achieving
power/fuel consumption
reductions reflected in
government reports

* Award ceremony
highlighting
successful projects

* Project annual
reports

Continuous government
support for a recognition
program

[ IR EETPRTSS RO

oampbese Dot o0
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ANNEX B: RESPONSES TO PROJECT REVIEWS (from GEF Secretariat and GEF Agencies and Responses to Comments from Council at work program

inclusion and the Convention Secretariat and STAP at PIF)

1. RESPONSE TO GEFSEC COMMENTS

The comments received from the GEF at PIF preparation and the corresponding answers are listed below,

Comments from GEFSEC

Comments

Responses

Comment .

8. Is the project design sound, its framework consistent
sufficiently clear (in particular for the outputs)?

The expected outputs are fairly clear and specific More
work is needed in thinking through what Component 3 will
achieve and how it can be meuningfully linked to the rest of
the project.

Please cluborate on the (technolugy)  profites of  the
industries to be turgeted. the gups in eneryy efficiency
vompuared with advanced technologies and teclhmgues, and
how the energy munagement systems to be introduced can
Fhelp them the  waps. including  wpgrading  of
technolagios und introduction good practices.

lditteny

The component 3 on financing will basically bridge the gaps that exist in the financing
capacity. The project will not provide any financial incentives to the industries except
providing technical assistance on energy management and system optimization. The GEF
funds will be utilized much better way providing assistance on the capacity development
side. The Thai povernment has already put in place structure to attract financial
investments on energy efficiency projects thorough its established energy efficiency
revolving fund. The activities under this component 3 are aimed at enhancing capacity of
both industry and financial institutions/banks to understand energv efficient proposals and
harmonizing evaluation criteria of the financial institutions/banks on the assessment of
energy efficiency proposals. This wili avoid reinventing the wheel in terms of providing
different financial incentives. The project will play more meaningful role in catalyzing
more investments on energy efficiency projects.

Basically, systems optimization is being promoting against current component approach.
Four industrial ¢nergy systems are targeted: steam, pumping, fan and compressed air
systems under the proposed project.  The optimization process will lead to changes in the
individual equipment/components and or changes in the operating practices 1o match
industry’s demand (whether it's pressure, tlemperature, speed, load) with supply. In fact,
this system optimization will not save energy alone, it will improve reliability of
operations and hence it improves competitiveness and profitability of industry. For
imstance, in pumping systems, the system approach will not only replace old motors with
premium motors, but also assess the overall efficiency of the system and optimize it by
matching demand requirements with associated supply. This will result 1o higher energy
and maintenance cost savings in addition to improved reliability and operations.
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Please also explain the rationale for singling out support for
bivmass boilers.

Energy management systems will basically integrate energy efficiency into management
cycle. The management will be fully responsible for energy affairs that will include
energy policy, action plan, monitoring & verification and reviews for further actions in
cyclic manners like in the implementation of ISO standards such as [SO9001 or ISO
14001. The facilities that will go for energy management systems need to look into all
spheres of energy including supply, distribution, usage and recovery covering both
equipment upgrade and good operating practices. This in turn, will bring higher levels of|
energy savings. Once energy management system is in place, the facilities will reap
benefits of higher energy savings, improved operation and reliability in continuous basis
making its carbon footprint much improved.

In its new approach, the proposed project will not convert the industrial boilers into
biomass boilers, rather it will focus on the improvement of combustion process of
biomass boilers of those industrial facilities who will participate at the project
implementation. The project will provide assistance in the drying of biomass materials
and controt of combustion of biomass boilers. leading to reducing requirement of
biomass materials and energy for the operation. Moisture content and speculative pricing
of biomass materials has been a big concern to many industries.

Comment 2:

14. Does the project tuke into account potential major risks,
including the consequences of climate change and includes
sufficient

risk mitigation measures?

Iwo main risks are ideniified: (1) failure 10 achieve
vutcomes after successful delivery of owpnts; and (2) fuilure
{0 achieve sustulnable market transformation.

During  PPG,  please  discuss  specific risk  mitigation
mreasures and how ithedr inplementation widl be meonitered

ol Tie e e I e

Detailed discussions on risks and mitigation solutions have been provided in the
document (see Section G).

The identified risks fevel is low in the case of Thailand. The country is very progressive
in terms of cnergy efficiency with the institutional and mechanisms to promote EE in
place. The project will capitalize on this existing favourable environment to strengthen
the market players’ capacity on energy management and promote systems optimization.
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The comments received from Council Members and the corresponding answers are listed below.

Comments

Responses

Comments from France

Comment I

Among the activities considered, the financial
mechanisms that will support the industrial partners are
crucial to ensure the sustainability of the approach and
its wide impact.

Accordingly, the project should pay special attention to
the development of such mechanisms.

Component 3 of the project will deal with financial aspects of energy efficiency projects. The
project has financing partners as Ministry of Energy, SME Bank and CIMB Bank. The Ministry
of Energy (through financial institutions) and CIMB Bank are providing financiat loans to
designated industries which will include both large and medium sized enterprises. The SME
bank typically focuses only on medium and small sized enterprises. All segments of industry
are covered by these financial institutions. Existing financial mechanisms are likely to continue
as the government has put forward a target on reduction of energy consumption. This will help
in substantial way to boost further investments on energy efficiency projects.

As the number of industries taking loans for energy efficiency projects from financial
institutions in the last 7 vears in Thailand is comparatively low, the project will rather focus on
bridging the gaps between the financial institutions and industry. To this end, the project will
assist on the harmonization of evaluation criteria to help banking institutions to better assess
EE projects. Maorcover, industrial enterprises will be assisted in the development of financially
sound and bankable projects. The project will also build on the existing financial mechanisms
and institutions to increase financial transactions of EE projects.

Comment 2:
When it comes to the choice biomass boilers for
demenstration project, the raticnal leading to that
choice should be eluborated (resources in terms of
hicanass in Thailund, current use, potential impact on

hiodiversity.,. .

During the PPG phase, the project intervention on biomass boilers has been reoriented to
address the issue of moisture content of the biomass. The project will build the capacity within
the mdustry to improve the combustion efficiency through proper biomass moisture control
(drying). The expected result is the reduction of biomass use and energy cost savings. The
biomass aspect will be included in the system optimization measures (Component 2).
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Comments from Germany:

It remains unclear why an industry should adopt 1SO
energy management standards and whether there is a
sectoral focus for the activities outlined

Industry is primarily concerned on reduction of production cost to improve productivity and
competitiveness. This has also been supported by the survey of industries conducted during
the PPG phase. Reducing energy costs through energy management systems and system
optimization will certainly contribute towards achievement of goal of reduced production
costs. With adoption of ISO energy management standards, energy efficiency will become a
part of management cycle thus creating an organizational context to continuously seek
opportunities for optimizing the performance of energy systems. It will require upper industry
management to commit itself towards continuous energy efficiency improvements through
formulation of energy policy, action plans, monitoring & verification and finally review for
further actions in cyclic manner as in the case of other standards such as 1SO900! or
I5014001. The integration of energy efficiency into management cycle will lead to energy
savings on continuous manner unlike present situation of implementation of energy efficiency
measures on ad-hoc basis. This is the major change that will happen in industry on adoption of]
energy management standards resulting to direct financial benefits in lieu of continuous
energy and maintenance cost savings. This is one of the important incentives that adoption of
150 energy management standards can provide to industry.

Additionally, industry will gain in terms of competitiveness and productivity from reduced
cost savings from energy consumption and maintenance practices. The adoption of ISO energy
management standards also fits perfectly into corporate social responsibility of industry in
meeting its energy efficiency or GHG emission reduction targets as part of their climate
change policy. This will provide an environment friendly marketing image to industry from
reduced carbon footprint. Industries, especially, export oriented ones can have maximum
marketing mileage from adoption of standards to boost their sales.

[t is expecied that large and medium sized enterprises as well as others selling into
international supply chain markets. particularly those with prior I1SO experience, would be the
carly adopters of the ISO 50001 energy management standard. While smaller plants may not
seek conformity with 1SO S0001 for complisnce cost reasons, they will be able to apply
Cnergy management practices, acquired as a result of project participation, which should
deliver energy savings and operating cost reductions.

© As described in the Part 11 Section A under the heading of target industrial sub-sector, the

project will target six sub-sectors: food and beverages, textiles, chemicals, rubber and plastic,
non-ietallic and mineral and basic metal.
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Have cost barriers been quantified?
What are the intended project interventions to overcome
barriers?

The cost barriers are more or less a secondary barrier, compared to the other barriers deemed
to be more relevant to the project. In general energy efficiency measures identified
through the adoption of energy management and systems optimization assessments
require only moderate investment and offer short to medium term paybacks. These
barriers include technical barriers, informational barriers, market barriers and financial barriers
{See Part 11 Section A for more details on these barriers).

The project is designed to address these barriers as follows:

o

LU

4

Technical barriers: Components 1 and 2 will build the capacity of main market players to
implement energy management systems and energy systems optimization in the industry,
Through component 4, real cases will be implemented and documented

Informational barriers: Through Component 1, the project intends to conduct awareness
campaign on energy management.

Market barriers: Components | and 2 intends to overcome the mindset in the industry and
promote system approach for improving energy performance and reliability, life cycle cost
approach in purchasing equipment/system unlike current least cost practice. The
representatives from consulting companies, contractors, ESCOs, equipment suppliers and
designers will also be trained on providing systems optimization based services 1o
industry.

Financial barriers: Component 3 is dedicated to financial aspects of energy efficiency
projects. The project intervention intends to introduce in the banking sector adapted tools
and criteria 1o better evaluate EE projects and assist industries to prepare bankable projects
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2. RESPONSE TO STAP COMMENTS:

STAP Scientific and Technical screening of the Project Identification Form (PIF)

[,—- Comments

Responses

Comment |

Technological Interventions: IPCC (2007), has highlighted
a number of potential technological interventions for
reducing GHG emission in the industry sector mainly;
Energy Management system, Efficient Motor System, Boilers
Furnaces, Lighting and Heating/ Ventilation/Air
Conditioning and process Integration. There are a few
questions regarding the technology, information and
management packages.

necessary since. there will be thousands nvpes of small and
medium industries. The rationale could be based on Cosi-
effectiveness ($/1/C0O2) or CO2 emission reduction/$ of
investment or CO2 intensity. There is a need to rank the
industries based on a criteria of mitigation potential, cost
effectiveness eic.

What is the scientific rationale for focusing on bicmass
boilers Omitigution potentials or cost- effectiveness)?

Is the focis on CO2 or CO24outher GHOY

Clnn bt e mher e e

The scientific criteria and rationale for selecting industries i

Three main industrial energy systems will be focussed on, namely steam, pumping and
compressed atr. The system optimization will be coupled with best practices in energy
management.

The targeted sectors are food and beverages, textiles, chemicals, rubber and plastic, non-
metallic and mineral and basic metal. The target industrial sub-sectors were selected after
discussion with the government counterpart, i.e. the Department of Industrial Promotion
{DIiP), based on the country needs and priorities in terms of enhancement of the industrial
sector competitiveness. The selection criteria were based on criteria such as the sub
sector impact on GHG emission mitigation, the capacity to respond to energy
management opportunity, their willingness to participate and invest, their share of energy
consumption and their current situation concerning energy management and system
optimization, the replication factor and the importance of the sector to the national
economy.

The project is reoriented towards increasing boilers efficiency by improving the biomass
quality through its moisture control. Biomass moisture has been identified during the
project preparation phase as a major concern in those industrial enterprises that use
biomass as main e¢nergy source for heat and stearn applications. While no GHG
emissions reduction is expected from the improvement, the project will provide some
guidelines on the optimum moisture rate of biomass (dryving) to enable efficient
combustion. and save energy and reduce production costs. This aspect will he covered as
part o steam system improvement.

[he project focuses on CO2 emissions reduction through fuel and electricity savings.
| the praj ibas v Ha s T NTOUEh Tu clncily savings. |
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Comments

Responses

Comment 2.

Innovativeness: Thailand is a very progressive country with
the large no. of interventions already in place to improve
Industrial energy efficiency and with a number of nationa,
bilateral and multilateral projects aimed at improving
Industrial energy efficiency. Further Thailand already has a
targe no. of policies, programs and incentives to promote
industrial energy efficiency. The critical incremental
innovation mentioned is to promote system level Industrial
energy efficiency compared to Component level energy
efficiency improvement.

There is a need to consider the costs and benefits of system
und component level interventions. IPCC (2007), concludes
that polices aimed at reducing barriers to adoption of cost-
effective und low ~GHG emission technologies can be
effective. Thus. it Is suggested to consider the cost-
effectiveness uspect of the “Component vs. System” efficiency
improvement interventions. The financial viability of the
intervention must drive the selection of technotogical
interventions.

The system level interventions are variable in nature. They are perceived as if they
require massive investment compared to that for component level interventions.
However, in some cases, with just changes in the operating practices matching demand
requirements with existing supply can reap huge energy benefits with very little
investment.

Since the system improvements will bring in energy savings to the tune of 20 to 25% for
motor based systems and 10 to 15% for steam systems whereas one can expect between
2%-5% from the component level improvements* The payback period for the system
approach can vary from a few months to a couple of years depending on the measures
chosen under system optimization.

Because of this higher potential benefits from the system level improvements, the project
have oriented its strategy in the promotion of system optimization to complement
component  approach usually applied in the market. The demonstration system
optimization projects aim at providing evidence of financial cost-etfectiveness of systems
approach for increased cnergy savings and GHG emissions reduction.

Comment 3.

Baseline und Control Groups: Quantitative indicators of
haselines levels of energy use aund GHG emissions would be
desivuble. Will there be uny set of control group of indusiries
to compare and estimute the energy saving potential of
technaological interventions. Quantitutive vstimation of GHG
S oS i e absciice GRF project (s necessary

R IR TR EEr

Component 4 of the project intends to implement demonstration project on energy
management and systems optimization. The baseline energy use and GHG emissions will
be determined prior to the implementation of improvement measures. This will determine
the GHG emissions in the absence of the GEF intervention. Besides, the actual energy
consumption after the improvement will be established using energy meters.

Overall, it s eapected that 50 industrial factories will implement energy Mmanagement
systems and systems optimization. The demonstration projects wiil be docurmented and
served as control group to disseminate the energy savings putential, the profitability of
the proposed approach and best practices in the industry.

]

44



Comments

Responses

Comment 4:

Methods and Monitoring: There is a need for selection and
inclusion of methods for estimation and monitoring of energy
savings and GHG emissions under baseline and project
scehario conditions.

The GHG emissions under both baseline and project scenario are related to the quantity
of energy used to operate a particular factory and the emission factors of sources of
energy. The monitoring approach of the project will be reflected in the number of energy

management systems and systems optimization projects implemented. For each
participating enterprise, a baseline assessment will be carried to identify the pre-project
energy consumption and GHG emissions. Measurement instruments will be used to
compute energy patterns in the project scenario and derive energy savings and GHG
emissions reduction. The project design has taken into account this comment and ensures
a proper monitoring not only at the project level, but also at the participating enterprises
level,

Comment 5.
Risks: IPCC (2007), Risks associated with performance of
new technologies or interventions could be considered, along
with the risk associated with the financial viability of
| technologies.

The technical risk associated with the project is very low, if not inexistent as the
proposed approach is just system based improvement rather than current component
based practice. The four systems targeted (pumping, steam, fan and compressed air} use
mature and proven technologies and are commercially available in the region. Please, see
the risks analysis in Section G.

*1EA report un Tracking industrial energy efficiency and CO2 emissions

SOl b e e Do ain Do eemher-ing e
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ANNEX C: CONSULTANTS TO BE HIRED FOR THE PROJECT USING GEF RESOURCES

% Estimated
Position Titles Person person Tasks to be performed
week* weeks**
For Project Management
&EM&E
Local )
National Project Coordinator 1,650 « 112 7 Manage day (o day activities of the project in line with the
‘ - work plan.

Monitoring & evaluation expert 1,650 14 | Provide support to the preparation of measuring impact

| indicators and project terminal report
International . N _
Technical Advisor 3,500 14 | Provide advisory services and train the PMU to implement

| the activities as per the work plan,
Monitoring & evaluation expert 3,500 14 Preparation of measuring impact indicators at the start of

- the project, mid-term & final evaluations and project

. terminal report
For Technical Assistance )
Local ‘
Awareness campaign expert 1,650 32 j Component | —National awareness campaign activities
Network expert 1,650 45 ' Component 1 — Setting up the peer-to-peer network
Trained experts on energy 1.650 173 Components 1 & 4 - Deliver training on energy
management ' management to factory personnel and implement energy

_ | management in participating factories

Trained experts on system 1,650 212 I Components 2 & 4 — Deliver training on system
optimization i optimizaton o factory personnel and industry

* demonstration projects
International -
Energy management system 3,500 76 ‘ Components | $& 4 — Develop and deliver training to
cuipert - nationai experts/factory personnel on energy management

' assist in the implementation of energy management

| projects in participating factories
System optimization experts 3,500 120 ‘ Components 2 & 4 — Deliver training to national

- experts/factory personnel/vendors on system optimization

- and assist in the implementation of system optimization

A - projects 7 )

Financial expert 3,500 33 . Component 3 — Harmonization of EE project evaluation

criteria for financial institutions, development of financial
training materials and

~ Delivering of trainings to factory manager on financial

project development

Justification for Travel, if any:

* Provide dollar rate per person week.

** Total person weeks needed to carry out the 1asks,
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ANNEX D: STATUS OF IMPLEMENTATION OF PROJECT PREPARATION ACTIVITIES AND THE USE OF FUNDS

A. EXPLAIN IF THE PPG OBJECTIVE HAS BEEN ACHIEVED THROUGH THE PPG ACTIVITIES
UNDERTAKEN.

B. DESCRIBE FINDINGS THAT MIGHT AFFECT THE PROJECT DESIGN OR ANY CONCERNS ON PROJECT
IMPLEMENTATION, IF ANY:

The proposed project has undergone some changes compared to the original PIF document. This has been described
in the Part IV. There are no concerns that might affect the project implementation. The co-financing for this project
has been mobilized more than mentioned in the original PIF document. The banks have issued co-financing letters
for the amounts more than required for the energy efficiency investment projects.

C. PROVIDE DETAILED FUNDING AMOUNT OF THE PPG ACTIVITIES AND THEIR IMPLEMENTATION
STATUS IN THE TABLE BELOW:

GEF Amount (§)
Project Preparation Activities Implementation Amount Amount Amount | Uncommitied Co-
Approved Status Approved | Spent To | Committed Amount* Sfinancing
Date (3)
1. Acquisition of industry Completed 65,000 65,000 65,000 70,000

relevant background
information and survey of
Thai industry; Awareness
raising in-country technical
inception workshop;
Discussions with project
counterparts and other
stakeholders on technical
design parameters

2. Project preparation in Completed 35,000 35,000 35,000 60,000
cooperation with national
energy efficiency and
standards authorities;
Circulation of draft
document to stakeholders;
In-country second workshop
to finalize GEF project
document.

Total e 100,000 100,000 100,000 - 130,000

* Any uncommitted amounts should be returned to the GEF Trust Fund. This is not a physical trunster of money, but achieved through
reporting and netting out from disbursement request to Trustee. Please indicate expected dute of refund transaction to Trustee.
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ANNEX E: CALENDAR OF EXPECTED REFLOWS
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ANNEX F: ENERGY SAVINGS AND GHG CALCULATIONS:

The project will deliver a comprehensive capacity building program on energy management and systems
optimization of steam, compressed air, pumping and fan systems. Project outputs include demonstration projects
from which the direct energy savings are derived.

The average energy use per enterprise in the six selected sectors 15 calculated based on the given DEDE data on
large enterprises. Assuming 60% large and 40% medium enterprises will implement the investment projects under
the project, energy usage data is adjusted accordingly for the six selected sectors.

Typical energy usage of an industrial facility following adjustments in the ration 40% medium and 60% large

enterprises in the given data:

Industrial sub-sectors Typical thermal energy usage in GJ Typical electricity usage in MWh
Food & beverage 271,817 10,150
Textiles 78,920 14,280
Chemicals 1,563,358 32,836
Plastic & rubber 101,502 14,777
Non-metallic 1,103,216 42,575
Basic metal 156,094 41,628

Assumptions {based on experts’opinion on percentage usage) used in calculating average energy used in steam,
compressed air, pump and fan/drive systems in the six targeted industry sub-sectors are shown below:

Industry sub-sector Food & Textiles | Chemicals | Plastic & [ Non- Basic metal
beverage rubber . metallic

Estimated steam use 53% 46% 47% 41% vy, 6%

(% of total fuel per factory)

Estimated electricity used by 8% 1 7% 16% 12% 4% 12%

compressed air

(% of total per factory)

Estimated electricity used by pump | 8% 14% 18% 12% 3% 8%

systems

(%o of total per factory)

Estimated electricity used by fan 8% 10% 8% 6% 10% 6%

and drive systems

{%o of total per factory)
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Energy usage by a typical enterprise by the sectors and b

professional experts:

y the system is estimated based on assumptions by the

No. of Estimated ‘ Estimated .
. N facilities Steam Estlmatgd Pump Estimated
Targeted Industrial | Fuel U-_.;_age Electnc_;_ty targeted Energy Comp Air Energy Fan/Mtr
Sectors per facility per facility Use Energy Use | Use Energy Use
GJ MWh GJ Mwh | MWh MWh

Food & Beverage 271,817 10,150 | 35| 7923461 44 662 44,662 44,662
Textiles 78,920 14,280 45| 1833643 109,244 [ 89,965 64,261
Chemicals 1,563,358 32,836 30} 22,043,348 157,614 ] 177,315 78,807
Plastic & rubber 101,502 14,777 20 832,319 35,465 I 35,465 17,733
Nan-metallic 1,103,216 42 575 30 661,930 51,090 ] 38,317 127,725
Basic metal 156,094 41,628 | 20 187.313 99,906 ‘ 66,604 49,853
Total 200 | j

Calculated (weighted) average energy used in steam, compressed air, pump and fan/drive systems for a
typical enterprise in the four targeted industry sub-sectors:

T

Steam ) | 166,410 G) ]
Compressed Air | 2,490 MWh _{
Pumps 2,622 MWh ;
Fan and Direct drive applications 1,916 MWh l

Direct impacts

The project will deliver a comprehensive capacity building program on energy management and systems
optimization of steam, compressed air, pumping and fan systems. Project outputs include demonstration projects
from which the direct energy savings are derived. The following assumptions based on the professional
experts’opinion were made:

As per the project specification, a total of 200 operational energy management improvement projects and 50 1SO
30001 implementations will take place. Additionally, a tota! of 16 sicam system optimization, 26 compressed aii
system optimization, 16 pumping system optimization and 14 fan system optimization will take place during the
project life,

- Occurrences per Project | Estimated % | Assumed
Year (assuming no Annual Project Life
Total savings in Year 1} , __Savings {in yrs)

Output Occurrences 2 3 4 5 lwr
2.1 Energy management 7 N ] _Per facility
Operational Improvement 200 15 35 80 90 0.25 % 5
Implement ISO 50001 50 0 5 20 25 2% 15
2.2 System optimization |

rojects I . FPer system
Steam 16 1 2 5 8 12% 10
Compressed air 20 2 4 8 8 20 % 10
Fans 14 1 3 4 6 15% 10
Pumping s | 1 3 5 7 15% 10
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Indirect impacts

The GEF project will provide the necessary means for replication of the demonstration projects leading to
accelerated uptake of energy efficient system design, operating practice and equipment. Assumptions were then
made to estimate the number of projects implement following the project’s end. These numbers are based on local
understanding of the market and general effect of such project as seen in other countries. Trained Energy
Management Experts continue to provide services to the industrial facilities resulting in operational improvements
and implementation of 1SO 50,001. Trained System Optimization Experts continue to provide services to the
industrial facilities resulting in assessments and system optimization projects completed. Direct and in-direct
savings are calculated based on very conservative assumptions of replication of the demonstrations over the 10 year
period (5 years of GEF intervention + 5 additional years) in the tables below:

1. Saving calculations from energy management projects

ENERGY MANAGEMENT
Direct energy savings from Savings from operational energy
implementation of ISO 50001 management projects
Project #of I
Year | enterprisesin [ Cum. Fuel | Cum. Power 4 of Cum. Fuel | Cum. Power
conformance savings savings roiects savings ;  savings
with 1ISO (GJ) (MWh) proj (GJ) | (Mwh)
50001 L
2 0 0 0 15 19,434 861
3 5 51,825 2,296 35 84,216 3,730
4 20 310,951 13,774 60 226,735 10.044
5 25 829,204 36,731 90 485,862 21,522
ot 50 829,204 36,731 200 485,862 21,522
Post-project savings
prj+1 30 1,658,407 73,461 100 874,551 38,739
prj+2 35 2,850,388 126,261 110 1,386,325 61,409
prit3 40 4,456,970 197 427 120 1,988,793 88,096
pri+4 45 6,529,979 289,253 130 2617 174 115,931
prj+5 50 9,121,241 404,036 140 3,167,817 140,322
At 10
yrs 250 9,121,241 404,036 800 3,167,817 140,322

Direct energy savings = Savings from implementation of ISO 50001 & operational projects during project life

Indirect energy savings = Savings from implementation of ISO 50001 and operational projects during post project
period

Fuel (GJ) Power (MWh)

*Total direct energy savings over project life: 1,315,065 58,252

*Total indirect energy savings over post project life: | 10,973,993 486,106

2. Saving calculations from system optimization projects
*Direct energy savings = energy savings from projects implemented over project life

*Indirect energy savings = energy savings from projects implemented post project life
*Indirect energy savings = energy savings from vendors implemented projects over 10 years
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2.1 Saving calculations from steam systems projects

Steam Systems

. . Projects implemented by equipment
Systems optimization projects ) vendors y P
Project [ # of Annual Cum. Savings | # of Annual fuei  Cum.
Year | projects fuel (GJy projects  savings (GJ)  Savings
savings (GJ}
(G
2 1 19,969 19,969 1 9,985 9,985
3 3 79,877 99,846 2 29,954 39,938
4 5 179,723 279,569 5 79,877 119,815
5 7 319,507 599,076 8 159,754 279,569
sub fotal 16 599,076 16 279,569
Post-project savings
prj+1 10 379,415 978,491 12 199,692 479,261
pri+2 14 599 076 1,577,567 17 319,607 798,768
prj+3 19 698,922 2,276,490 23 359,446 1,158,214
pri+4 25 B78,645 3155135 30 419,353 1,577 567
prj+5 30 1,198,152 4,353,287 35 509,215 2,086,782
A;rlo 114 4,353,287 133 2,086,782
*Direct energy savings from steam optimization projects over project life (GJ): 599,076

*Indirect energy savings from steam optimization projects post project life (GJ): 3,754,211

*Indirect energy savings from vendors implemented projects over 1{) years (GJ): 2,086,782
2.2 Saving calculations from compressed systems projects
Compressed Air Systems
Systems optimization Projects implemented by
Project projects - equipment vendors
Year # of Cum. Savings | # of Cum.
projects {MWHh) projects  Savings
{MWHh)
2 1 498 2 498
3 3 2,490 4 1,992
4 5 6,972 6 4,980
5 7 14,939 8 9,960
sub total 16 14,838 20 9,960
Post-project savings
pri+1 10 24,401 12 15,935
prj+2 15 39,838 18 24,899
prj+3 20 57,766 25 34,610
pri+4 25 79,677 30 45,067
prj+5 30 110,054 38 57766
At 10 yrs 116 110,054 140 57,766
*Direct power savings from compressed air projects over project life (MWh) 14,939

*Indirect power savings from compressed air projects over post project life (MWh):
*Indirect power savings from vendors implemented projects over 10 years (MWh):

Clesloobnawen
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2.3. Saving calculations from pump systems projects

Pumping Systems

Systems optimization Projects implemented by
Project projects equipment vendors
vear | ¥of Cum. Savings | # of Cum.
projects (MWh) projects Savings
{MWh)
2 1 339 1 170
3 2 1,357 3 848
4 3 3,392 5 2,375
5 4 6,785 7 5,089
sub total 10 6,785 16 5,089
Post-project savings
prj+1 6 10,856 9 8,142
pri+2 8 16,962 12 12,722
pri+3 12 24,426 16 17,471
pri+4 17 34,264 20 22,390
pri+5 23 48,173 25 28,497
At 10 76 48,173 98 28,497
yrs

*Direct power savings from pumping systems over project life (MWh):
*Indirect power savings from pumping systems over post project life (MWh);

2.4 Saving calculations from fan systems projects

6,785

41,388
*Indirect power savings from vendors implemented projects over 10 years (MWh): 28,497

Fan Systems
o Systems optimization projects Projects implemented by equipment
Year # of Cum. Savings # of projects  Cum. Savings (MWh)
projects {(MWh)
2 0 0 1 144
3 1 287 3 718
4 3 1,437 4 1,868
5 4 3,736 6 3,879
sub total 8 3,736 14 3,879
pri+1 6 6,609 9 6,322
pri+2 9 11,494 12 9,914
pri+3 12 17,241 16 13,649
pri+4 17 25,000 19 17,672
prji+5 22 36,207 22 22,414
At 10 yrs 74 36,207 92 22,414

*Direct power savings from fan systems over project life (MWh):
*Indirect power savings from fan systems over post project life (MWh) :

3,736
32,471

*Indirect power savings from vendors implemented projects over 10 years (MWh) 22,414

53



(g

Both fuel and electricity savings are calculated as followed:

Total fuel savings = TOE savings from energy management operational improvements + TOE savings from 1SO
implementation + TOE savings from steam system optimization

Total electricity savings = electricity savings from energy management operational improvements + electricity
savings from 1SO implementation + electricity savings from optimization of compressed air system and pumping
systems

Based on previous tables, total savings occurring directly from the project during its duration are:
Direct savings:
Direct fuel savings of 1,914,142 G} resulting 154,423 CO2 tons of emissions avoided

(based on the assumption that the usage of fuel oit usage, coal and natural gas are in the ratio of 25%, 75% and 25% respectively)

Direct electricity savings: 83,712 MWh resulting 42,333 tons of CO2 emissions avoided

Total direct CO2 emissions avoided: 196,757 tons

Indirect savings:

Resulting savings from the optimization projects impiemented by the vendors are added to the savings from the
roject’s capacity building activities after the project completion till the year 10 1o calculate indirect savings.

Indirect fuel savings: 16,814,986 GJ
Indirect electricity savings: 763,756 MWh

Taking attribution factor of 2, indirect savings are calculated as:

Indirect fuel savings of 8,407,493 GJ and electricity savings: 381,878 MWh

Total savings:

Total carbon emissions avoided over 10 year period:
Fuel savings of 10,321,635 GJ resulting 832,698 CO2 tons of emissions avoided
Electricity savings: 465,590 MWh resulting 235,449 tons of CO2 emissions avoided

CO2 emissions avoided: 1,068,147 tons

The project will hence offer savings of 10,321,635 GJ and 465,590 MWh during the ten year period.

Henceforth, the final estimation for this project’s GHG reductions totals 1,068,147 tons of CO2 (235,449
tCO2 from electricity savings and 832,698 tCO2 from fuel savings) based on the emission factors provided by
the Department of Alternative Energy Development and Efficiency (DEDE).

Emissions Factor for grid electricity 0.5051 t CO2/MWh

Emissions factor for fuel oil 77.4 tCo2/TJ
Emission factor for coal 946 tCO2TJ
Emission factor for natural gas 561  tCO2/mJ

54

YVEEde TSl P mpioe oree e otk 0



Annex G: Workplan

Outputs

Yearl

Year2

Yeard | Year 4

Year5s

Year 6

COMPONENT 1: 1SO compliant energy management systems

Output 1.1: Training material and tools on energy management developed

Output 1.2: National awareness campaign launched on 1SO 50001

Output 1.3: National experts/factory personnel trained on energy management

Qutput 1.4: Peer-to-peer network between industrial enterprises created and
operational

COMPONENT 2: Industrial Energy Systems Optimization

Output 2.1: Training material and tools on systems optimization developed

Output 2.2: Trained national experts/factory personnel on optimization of
steam, compressed air and pumping systems

Qutput 2.3: Equipment vendors/suppliers trained on svstems optimization

COMPONENT 3: Industrial EE Financing Capacity Development

Output 3.1: Harmoenized EE project evaluation criteria

OQutput 3.2: Capacity of banks/Fls enhanced on EE projects financing

Output 3.3: Training material developed and industry managers trained on the
devetopment of financial proposals

COMPONENT 4: Implementation of Energy Management and Systems
Optimization Projects

sl Fermpiate D esernne: 2 o,
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Output 4.1: Energy management systems implemented

Output 4.2: Documented systems optimization demonstration projects

Output 4.3: Recognition program developed and implemented

Project Management

Monitoring and Evaluation
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Annex H: Status of targeted industrial sub-sectors

The main export markets for products manufactured in Thailand are the United States of America (USA), Japan, the
European Union and ASEAN county members. According to the 2007 Industrial Census Whole Kingdom", the
industry sector comprises about 458,000 establishments of which 94.5% are small scale establishments and 5.7%
are medium and large enterprises {about 26,100 establishments).

The Thai manufacturing industries have developed rapidly over the last decade. The country is currently known to
be one of the most developed in South East Asia. The main export markets for Thai processed foods are Japan, the
US and the EU. The seafood sector is the third largest in the world, after China and Norway, with 90 percent of the
output being exported'*.

The overview of some manufacturing subsectors in Thailand is presented as follows.
Food industry subsector

Thailand has become one of the world's largest and most advanced producers and exporters of processed food
products and beverage. The main products of the food industry subsector include sugar, condensed and raw milk,
canned pineapple, frozen and canned Seafood. Currently, the Thai food processing industry comprised of
approximately 10,000 food-processing companies'”.

Textile industry subsector

The textile indusry plays a vital part in the Thai economy. It is estimated that the entire process, from fiber
production to garment making generates more than 1.08 million jobs in the country. During January-June 2009,
export value of textile products is USD 1,585.1 million. Most raw materials are expensive because they are
imported from abroad, while the cost of energy is high because of the need to operate on a 24-hour-per-day basis.

Chemical industry subsector

The chemical industry subsector of Thailand has many dealers, and various product categories. 1t plays an important
role in overall economic system. The reasons are that chemicals are raw materials used in many industries that
manufacture ready-made products. Approximately, 10% of the chemicals industry is the upper-stream and
intermediate chemicals industries and the rest are the downstream chemicals industry which has the total product
value more than 80%. In 2009, the total export chemical value was estimated at Baht 114,450 million. This
represents a decrease of 8.14% compared with 2008 leve!'.

In the rubber industry subsector, the country has experienced a rapid development as Thailand is the world’s major
exporter of natural rubber. In 2008, the total land area covered by rubber piantations amounted approximately to
2,456,600 hectare of which 90% is processed as primary rubber products such as rubber sheets, rubber bars, crepe
rubber, and concentrated latex rubber. The remainder is processed into various products such as vehicle tires,
gloves, rubber bands, and elastic tubing.

Plastic industry subsector

The main plastic goods manufactured in Thailand include plastic bags and sacks, film sheets, and foil. It is
estimated that 70% of the plastic products made in the country are for domestic consumption while the remaining
30% are sold on the international market. Most of the plastic goods producers are small firms with large companies
making up only 10% of the factories.

" National Statistical Office (NSO). http.//web.nso.go th/en/census/indus07.htm

" Food and Agriculture Organization (FAQ), 2009, National Fishery Secior Overview
(ftp://ftp.fao.org/FYDOCUMENT/fep/en/FI_CP_TH.pdf)

" Industrial Energy Efficiency Project in Thailand: Policy Analysis Report. 2010, p. 3.1
16 Industrial Energy Efficiency Project in Thailand: Policy Analysis Repon. 2010, p. 3.4
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Annex I: Monitoring and Evaluation Plan

1. Project Inception Phase

A project inception workshop will be conducted with the full project team, relevant government counterparts, co-
financing partners, UNIDO and representation from the UNIDO Country Office (CO). The fundamental objective
of this Inception Workshop (IW) will be to assist the project team in understanding and assimilating the goals and
objectives of the project, as well as to finalize preparation of the project’s first annual work plan on the basis of the
project’s logical framework (log frame). This work will include reviewing the log frame (indicators, means of
verification, assumptions), imparting additional detail as needed, and completing an Annual Work Plan (AWP) for
the first year of project implementation, including measurable performance indicators.

Additionally, the IW will: (i) introduce project staff to the UNIDO team which will support the project during its
implementation; (i) delineate the roles, support services, and complementary responsibilities of UNIDO staff vi-sa-
vis the project team; (iii) provide a detailed overview of UNIDO reporting and monitoring & evaluation {(M&E)
requirements, with particular emphasis on Annual Project Implementation Reviews (PIRs), the Annual Project
Report {(APR), as well as mid-term and final evaluations. Equally, the W will provide an opportunity to inform the
project team on UNIDO project related budgetary planning, budget reviews, and mandatory budget rephrasing,

The IW will also provide an opportunity for all parties to understand their roles, functions, and responsibilities
within the project’s decision-making structures, including reporting and communication lines and conflict resolution
mechanisms. The Terms of Reference (TOR) for project staff and decision-making structures will be discussed, as
needed, in order to clarify each party's responsibilities during the project’s implementation phase.

2. Monitoring

A detailed schedule of project review meetings will be developed by the Project Management Unit (PMU) in
consultations with project partners and stakeholder representatives. The schedule will include: (i) Tentative time
frames for Project Steering Committee (PSC) meetings and (ii} project related Monitoring and Evaluation activities.

Day to day monitoring of implementation progress will be the responsibility of the PMU based on the project’s
Annual Work Plan and its indicators. The PMU will inform UNIDO of any delays or difficulties faced during
rmpiementation so that appropriate SUppOrt or corrective measures can be adopted in a timely and remedial fashion.

The Technical Advisor will fine-tune the progress and performance/impact indicators for the project n
consultations with the PMU. Periodic monitoring of implementation progress will be undertaken by UNIDO, as
appropriate through quarterly meetings with project counterparts. UNIDO, and/or UNIDO Country office will
conduct periodic visits based on an agreed upon schedule. Annual monitoring will occur through the Project
Steering Committee (PSC) meetings, which will take place at least once a year. The terminal review will be held in
the last month of the project operation. The PMU is responsible for preparation of the Terminal Review and submit
it to UNIDO.

Specific targets for first year implementation progress indicators together with their means of verification will be
developed at the Inception Workshop. These wil! be used to assess whether implementation is proceeding at the
intended pace and in the right direction and will form part of the Annual Work Plan. Targets and indicators for
subsequent years will be reviewed annually as part of the internal evaluation and planning processes undertaken by
the project team. Measurement of impact indicators related 1o global benefits will he done according to the
schedules defined in the Inception Workshop. Indicators of project goal, progress and performance will be
continuously monitored and evaluated throughout the whole project life.

Periodic monitoring of implementation progress will be undertaken by UNIDO., as appropriate through quarterly
meetings with project counterparts, or more frequently as deemed necessary. This will allow parties to troubleshoot
any problems pertaining to the project in a timely fashion to ensure smooth implementation of project activities,
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UNIDO, and/or UNIDO Country Office will conduct periodic visits based on an agreed upon schedule to be
detailed in the project’s Inception Report/Annual Work Plan to assess project progress. Other members of the PSC
may also accompany these visits. A Field Visit Report will be prepared by UNIDO and circulated no tess than one
month after the visit to the project team and all PSC members.

Annual Monitoring will occur through the PSC meetings, which will take place at least once a year. The first such
meeting will be held within twelve months of the start of fuil project implementation. The PMU will prepare an
Annual Project Report (APR) and submit it to UNIDO at Jeast two weeks prior 1o the Tripartite Review (TPR) for
review and comments.

Project Monitoring Reporting

The PMU in conjunction with the PSC members will he responsible for the preparation and submission of the
following reports that form part of the monitoring process. ltems 2.1 through 2.4 are mandatory and are specifically
related to monitoring, while items 2.5 through 2.6 have a broader function and the frequency and nature is to be
defined throughout implementation.

2.1 Inception Report (IR)

A Project Inception Report will be prepared immediately following the Inception Workshop. It will include a
detailed First Year / Annual Work Plan divided into quarterly time-frames detailing the activities and progress
indicators that will guide implementation during the project's first year. This Work Plan will include the dates of
specific field visits, support missions from UNIDO and or UNIDO consultants. as well as timeframes for meetings
of the project's decision-making structures. The report will also include the detalled project budget for the first full
year of implementation, prepared on the basis of the Annual Work Plan, and including any monitoring and
evaluation requirements to effectively measure project performance during the tareeted time-frame. When finalized,
the report will be circulated to project counterparts who will be given a period of one calendar month in which to
respond with comments or queries. Prior to this circulation of the IR, UNIDO will review the document.

2.2 Annual Project Report (APR)

The APR is a UNIDO requirement and part of UNIDO central oversight, monitoring, and project management. It is a
self-assessment report by project management to UNIDO, as wel| as a Key input to the PSC. The APR will be
prepared o an antiual basis prior to the PSC 1o reflect progress achieved in meeting the project's Annual Work Plan
and assess performance of the project in contri buting to intended outcomes through outputs and partnership work.

The format of the APR s flexible but should include the following:
* Analysis of project performance over the reporting period, including outputs produced and information on
the status of the outcome.
Constraints experienced in the progress towards results and the reasons for these
Expenditure reports
Lessons learned
Recommendations to address key problems in lack of progress, if applicable.

2.2 Project Implementation Review (PIR)

The PIR is an annual monitoring process mandated by the GEF. It is an essential management and monitoring tool
for project managers and offers the main vehicle for extracting lessons from ongoing project. Once the project has
been under implementation for a year, a PIR must be completed by the project team. The PIR can be prepared any
time during the year (June-July) and ideally immediately prior to the PSC. The PIR should then be discussed at the
PSC so that the result would be a PIR that has been agreed upon by project statl, the executing agency, and UNIDO.,

2.3 Quarterly Progress Reports
Short reports outlining main updates in project progress should be provided quarterly to UNIDO by the project
team.
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2.4 Periodic Thematic Reports

As and when called for by UNIDO, the PMU will prepare Specific Thematic Reports, focusing on specific issues or
areas of activity. The request for a Thematic Report will be provided to the PMU in written form by UNIDO and
will clearly state the issue or activities that need to be reported on. These reports witl be used as a form of lessons
learned exercise, specific oversight in key areas, or as troubleshooting exercises to evaluate and overcome obstacles
and difficulties encountered.

2.5 Technical Reports

Technical Reports are detailed documents covering specific areas of analysis within the overall project. As part of
the Inception Report, the PMU should prepare a draft Reports List, detailing the technical reports that are expected
to be prepared on key areas of activity during the course of the Project, and tentative due dates. Where necessary
this Reports List will be revised and updated, and included in subsequent APRs. Technical Reports may also be
prepared by external consultants and should be comprehensive, specialized analyses of clearly defined areas of
research within the framework of the project and its sites. These technical reports will represent, as appropriate, the
project’s substantive contribution to specific areas, and will be used in efforts (o disseminate relevant information
and best practices at local, national and international levels.

2.6 Project Publication

Project Publications will form a key method of crystallizing and disseminating the results and achievements of the
Project. These publications may be scientific or informational texts on the activities and achievements of the Project
in the form of journal articles, multimedia publications, or other forms of distribution. Publications can be based on
Technical Reports, or may be summaries or compilations of a series of Technical Reports and other research. The
PMU will determine if Technical Reports merit formal publication. and will also {in consultation with UNIDO, the
government and other relevant stakeholder groups) plan and produce these Publications in a consistent and
recognizable format.

3. Terminal Review (TR)

The terminal review will be held in the last month of project operation. The PMU is responsible for the preparation
of the Terminal Review and submitting it to UNIDO. It shall be prepared in draft at teast two months in advance of
the TR in order to allow review, and will serve as the basis for discussions in the TR. The terminal review considers
the implementation of the project as a whale, paving particular anention 10 whether the project has achieved its
stated objectives and contributed to the broader environmental objective. It decides whether any actions are still
necessary, particularly in relation to sustainability of project results. and acts as the vehicle through which lessons
learned can be captured to feed into other projects under implementation or formulation.

The PMU based on the Terminal Review will prepare the Project Terminal Report (PTR). This comprehensive
report will summarize all activities, achievements and outputs of the project, lessons learned, objectives met (or not
met), and structures and systems implemented. The PTR will be the definitive statement of the project’s activities
during its lifetime. It will also layout recommendations for any further steps that may need to be taken to ensure
sustainability and replicability of the project’s activities.

4. Evaluation
The project will be subjected to at least two evaluations as follows:

Mid-term evaluation: A mid-term evaluation will be undertaken at the end of the first year of project
implementation. The Mid-Term Evaluation will measure progress made towards the achievement of outcomes and
will identify corrections if needed. The cvaluation will focus on the effectiveness. efficiency, and timeliness of
project implementation; highlight issues requiring decisions and actions; and present initial lessons learned on
project design, implementation and management. Findings of this review will be incorporated as recommendations
for enhanced implementation during the second half of the project’s term. The organization, terms of reference, and
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timing of the mid-term evaluation will be decided after consultations between the project partners. The Terms of
Reference for this Mid-term evaluation will be prepared by UNIDO.

Final evaluation: An independent final evaluation will take place three months prior to the terminal tripartite
review meeting, and will focus on the same issues as the mid-term evaluation. The final evaluation will also review
impact and sustainability of resuits, including the contribution to capacity development and the achievement of
global environmental goals. The Final Evaluation should also provide recommendations for follow-up activities.
The Terms of Reference for this evatuation will be prepared by the UNIDO.
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Annex J: Co-fmancing letters
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No. 0407/ 20 46 Ministry of Industry

Rama 6 Road, Bangkok 10400
Thailand
Tel 02202 3200 Fax 0 2354 3209

25" June B.E. 2553 (2010)

Dear Mr. Piskounov,

Subject : Co-Financing for the GEF/UNIDO Project -
Industrial Energy Efficiency in Thailand

We are pleased 10 inform you that the Ministry of Industry is a government
agency aiming to promote the industry to be competitive in the global market by
development of enterprises in terms of environmentally friendly concern with social
responsibility. We also promote industrial efficiency in order to enhance the competitive
position of industrial companies.

In this connection, we warmly welcome and support the above project on
Industrial Energy Efficiency in Thailand. This project fits into our goal of supporting
energy efficiency and conservation projects. Our contribution will be realised through
capacity building of Thai stakeholders in adoption of [SO 50001 and implementation of
system optimization project from UNIDO during the course of this project. Please be
informed that the amount of Bht78,443,424 in-kind and in cash contribution from the
Ministry of Industry under the supervision of the Department of Industrial Promotion
(DIP) and Thai Industrial Standard Institute (TISI) (equivalent to US$ 2.445,000 at today
exchange rate) will be made available for this project.

We reiterate our support to the above GEF/UNIDO project.

Yours sincerely,

WNloon &

Witoon Simachokedee
Permanent Secretary for Industry

cc:  Ms. Ayumi Fujino

Mr. Dmitri Piskounov

Managing Director

Programme Development and Technical Cooperation Division
UNIDO, PO Box 300

1400- Vienna

Austria



(COPY)

No. 0504/ b3\ Department of Altemmative Energy Development
and Efficiency (DEDE)
17 Kasatsuek Bridge, Rama I Road
Pathumwan, Bangkok 10330, Thailand
Tel: + 66 2223 1149, Fax: + 66 2223 1149

5 June B.E. 2553 (2010}
Dear Mr. Dmitri Piskounov,

: - ing for the NI ect-1 rial Ene Effici
in_Thailand

The Department of Alternative Energy Development and Efficiency (DEDE) is under
the Ministry of Energy of Thailand. It is aimed to support and promote the ciean energy
production and consumption that is consistent with the situation of each area at cost effective and
sustainable. Develop the clean technology commercially for both domestic consumption and
export, including creating the co-operation network that leads Thailand to an energy knowledge
base society.

The DEDE warmly welcomes and supports the project on Industrial Energy Efficiency
in Thailand. This project fits into our goal of supporting energy efficiency and conservation
projects. Currently, we are implement several measures programs that can provide financial
assistance in forms of soft loan, co-financing and tax incentives with the budgets over 30 million USD
for any energy-efficiency and renewable energy projects. Therefore, firms that are participating
and adopting system optimization approach can request for financing.

Yours sincerely,

Krairit Nilkuha
Director-General, DEDE

Mr. Dmitri Piskounov, Managing Director

Programme Development and Technical Cooperation Division
UNIDO

PO Box 300, 1400- Vienna, Austria

CC: Ms. Ayumi Fujino, Representative and Head
UNIDO Regionai Office in Thalland
57 Phrasumen Road, Banglamphoo
Pranakorn Bangkok, Thailand
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5 August 2010

To:  Mr. Dmitri Piskounov,
Managing Director,
Programme Development and Technical Cooperation Division
UNIDO
PO Box 300
1400- Vienna
Austria

RE: Financing support for the UNIDO/GEF project of Industrial Energy Efficiency in
Thailand

Dear Sirs,

In response to your request for financing support on the United Nations Industrial
Development Organization (UNIDO)/the Global Environment Facility (GEF) project of
Industrial Energy Efficiency (the "Project”), we, CIMB Thai Bank Public Company
Limited, would like to inform you that we wish to participate in financing support for the
Project in the amount of up to THB 165,000,000 and we are now considering to
provide “CIMB THAI Clean Energy Loan" , a specidl credit facility for supporting the
Project (the “Facility”), to the prospective customer (the “Customer”) provided that the
terms and conditions of the Facility are subject to our credit approvai and the
execution of definitive documentation of the Facility between the Customer and us.

Should you have any gquestions, please feel free to contact Khun Chirawut Chiyawat
Tei 0-2638-6268 E-mail chirawul.c@cimbthai.com.

Yours Sincerely,

s opds

{Mr. Subhak Siwaraksa)

President & Chief Executive Officer

suvms Slodud Ing SR (UMBY) @A 44 MUUNEESU KOV WAUNUSU NONWUMUAS 10330
Inssluri 0 2638 8000 0 2626 7000 [nNsDs 0 2633 9028 Mo 0107537002338

CiMB Thal Bank Public Company Limited 44 Langsuan Road Lumpini Patumwan  Bangkok 10330
Te! 0 2638 8000 0 2628 7000 Fax 0 2633 9026 www.cimbthai.com Pd. Register No. 0107537002338
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23 April 2010

Mr. Dmitri Piskounov,

Managing Director,

Programme Development and Technical Cooperation Division
UNIDO

PO Box 300

1400- Vienna

Austria

RE : Co-financing for the GEF/UNIDO project - Industrial Energy Efficiency in Thailand

SME Bank is under direct supervisor of Ministry of Finance and Ministry of
Industry. The bank shall conduct business activities that will develop, promote, assist
and support the establishment of expansion of medium and small enterprises by
granting loans, providing security guarantees, making joint investments, providing
consultation and advice or other necessary services. The bank is responsible for
promoting sustainable development of SMEs with good governance, efficient operation,
and good financial discipline. It also provides financial services that respond to SME
needs.

SME bank warmly welcomes and supports the above project on Industrial Energy
Efficiency in Thailand. This project fits into our goal of supporting energy efficiency and
conservation projects. SME Bank’s contribution will be realised through providing
project financing to industrial facilities which that will implement energy management
system and system optimization projects after receiving trainings from UNIDO during
the course of this project. 100,000,000 THB loans (equivalent to 3,094,251 US$ at today
exchange rate) wili be made availabie {or projects conforming to the SME Bank financial
criterion and conditions.

We reiterate our support to the above GEF/UNIDO project.

Sincerely yours

S,

Soros Sakornvisava
President
SME Development bank of Thailand

Copy to:

Ms. Ayumi Fujino,

Representative and Head,

UNIDO Regional Office in Thailand,

57 Phrasumen Road, Banglamphoo, Pranakorn
Bangkok, Thailand

10 91R75 SME 8ANK TOWER auuwialidu wangnln ngammwe 21400 s p-zes
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UNIDO PRODOC / GEF CEO Summary
Thailand

A.1. ORIGIN OF THE PROJECT/PROPOSAL
PART II: Project Justification, A. State the issue

A.2. THE BACKGROUND
PART II: Proiect Justification, A. State the issue

A.3. THE PROBLEM

PART II: Project justification, A. State the issue

PART II: Project Justification, B. Consistency of Project with national/regional priorities/plans
PART HI: Project Justification, F. Value added of GEF project.

A.4. TARGET BENEFICIARIES
PART II: Project Justification, A. State the issue

A5 POLICIES, STRATEGIES AND PLANS IN PLACE

PART II: Project Justification, A. State the issue

PART II: Project Justification, B. Consistency of Project with national/regional priorities/plans
PART II: Project Justification, C. Consistency with GEF Strategies.

PART II: Project Justification, F. Value added of GEF project.

B. REASONS FOR UNIDO ASSISTANCE

UNIDO is one of the Global Environment Facility (GEF) implementing agencies having
comparative advantage in the development and implementation of Industrial Energy
Efficiency (IEE) projects.

C. THE PROJECT

C.1. OBIECTIVE OF THE PROJECT

PART I[: Project Information. A. The Project Framework
Annex A: Project Results Framework

PART II: Project Justification, A. State the issue

C.2. THE UNIDO APPROACH

PART H: Project Justification, A. State the issue

PART II: Project Justification, B. Consistency of Project with national/regional priorities/plans
PART II: Project Justification, C. Consistency with GEF Strategies

PART II: Project Justification, E. Coordination with other related initiatives

PART III: Institutional coordination and support, B. Project implementation arrangement.
Annex F: Outputs and Activities.

C.3. RBM CODE AND THEMATIC AREA CODE
DE12, EAE

C.4. EXPECTED OUTCOMES

PART [: Project Information, A. The Project Framework
PART II; Project Justification, A. State the issue

Annex A: Project Results Framework.
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C.5. OUTPUT AND ACTIVITIES

Annex F: Outputs and Activities.

PART I: Project Information, A. The Project Framework
Annex A: Project Results Framewaork

PART II: Project Justification, A. State the issue

Annex G: Detailed tentative plans for a number of outputs.

C.6. TIMELINE OF THE ACTIVITIES

PART I: H. Budget and M & E plan

PART III: Institutional coordination and support, B: Project implementation.
Annex G: Work plan

C.7. RISKS
PART II: Project Justification, G. Risks and risk management measures
Annex A: Project Results Framework

D. INPUTS

D.1. COUNTERPART INPUTS

PART I: Project Information, E. Consultants working for technical assistance components
PART [: Project Information, F. Project management budget/costs

PART III: Institutional coordination and support, B. Project implementation

D.2. UNIDO INPUTS

PART [: Project Information, E. Consultants working for technical assistance components
PART I: Project Information, F. Project management budget/costs

PART II: Project Justification, A. State the issue

E. BUDGET

PART [: Project Information, A. The Project Framework

PART [: Project Information, R. Sources of co-financing

PART I: Project Information, C. Financing Plan Summary for the Project

PART I: Project Information, D. GEF Resources requested by Agencies

PART I: Project information, E. Consultants working for technical assistance components
PART I: Project Information, F. Project management budget/costs

PART {: Project Information, H. Describe the budgeted M&E Plan

UNIDO Budget

1100 International Experts $923,000.0
1300 Project Administrative Assistant $60,000.0
1500 Travel $434 0000
1700 National Short-Term Experts "$1,007,000.0
2100 Subcontracts $384,000.0
3100 Study tour $70,000.0
3300 In-Service Trainings $421,000.0
4500 Equipment $180,000.0
5100 Sundries $141,0000

Grand total $3,620,000.0
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F. MONITORING & EVALUATION

PART II: Project Justification, G. Risks and risk management measures

Annex A: Project Results Framework

UNIDQ standard project monitoring and evaluation practices will apply. UNIDO is working
towards the GEF fiduciary standards and has recently introduced IPSAS.

G. PRIOR OBLIGATIONS AND PREREQUISITES
There are no prior obligations and prereguisites.

[. LEGAL CONTEXT

The project document shall be the instrument referred to the Standard Basic Agreement between

the Government of Thailand and UNIDQ. The project objectives shall be in line with the
objectives of the Policies of the Government of Thailand.

The following types of revisions may be made to the Project Document with the signature of the
Project Manager, provided he or she is assured that the other signatories of the Project Document
have no objection to the changes as followed:

Revision in, or addition of, any of the annexed of the Project Document; and

Revisions that do not involve significant changes in the immediate components,
objectives, outputs, outcomes or activities of the project, but are caused by rearrangement
of the inputs already agreed to or cost increases due to inflation.



Draft

Ref. No. / Ministry of Industry
Rama 6 Road, Rajthewee
Bangkok 10400

BE. 2554 (2011)
Dear Mr. Chua,

,

Re: Endarsement of UNIDO/GEF “Industrial Enerey Efficiency”

Pursuant to your {etter Ref. No. L/051/2011 dated 14 February 2011, we are
pleased to cooperate with the UNIDO on the Project entitled,” Thailand CF: industrial
Energy Efficiency” under a non-legally bindine partnership.

In this connection, please be informed that the Ministry of Industry (MO}
has assigned the Department of Industrial Promotion (DIP) to be the executing agency of
this project Kindly coordinate with the DIP for any further details of this project
accordingly.

With best regards,

Yours sincerely,

(Witoon Simachokedee)

Permanent Secretary for Industry

Mr. Chin-Pen Chua

Representative and Director of Reeional Office in Thailand
United Nations Industrial Development Organization

5" Floor, Department of Industrial Works Building

57 Phrasumen Road, Banglampoo, Pranakorn

Bangkok 10200
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Draft

Ref. No. / Ministry of Industry
Rama 6 Road, Rajthewee
Bangkok 10400

B.E. 2554 (2011)
Dear Mr. Chua,
Re: En men “In i icien
Pursuant to your letter Ref. No. L/051/2011 dated 14 February 2011, we are
pleased to cooperate with the UNIDO on the Project entitled,” Thailand CF: Industrial
Energy Efficiency” under a non-legally binding partnership.

In this connection, please be informed that the Ministry of Industry (MOI)
has assigned the Department of Industrial Promotion (DIP) to be the executing agency of
this ‘project. Kindly coordinate with the DIP for any further details of this project
accordingly. | '

With best regards,

Yours sincerely,

{(Witoon Simachokedee)

Permanent Secretary for Industry

Mr. Chin-Pen Chua

Representative and Director of Regional Office in Thailand
United Nations Industrial Development Organization

5" Floor, Department of Industrial Works Building

57 Phrasumen Road, Banglampoo, Pranakorn

Bangkok 10200
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No.020 1 6 Q0 4

Ministry of Natural Resources

and Environment

92 Soi Phahon Yothin 7
Phahon Yothin Road
Bangkok 10400 Thailand
Tel: 66 2 265 6139

Fax: 66 2 265 6192
2 1 1y 8E 2551 2008)

Dear Mr. Piskounov,
Subject: Reconfirmation of the project “Industrial Energy Efficiency”

Kindly refer to our letter dated October 12, 2007 confirming the endorsement of
the Transforming Industrial Efficiency Markets. Please be informed that the said project has
been changed to be the Industrial Energy Efficiency (IEE) with the same details and budget.
In my capacity as GEF Operational Focal Point for the Kingdom of Thailand, I would like to
reconfirm that the Industrial Energy Efficiency project proposal (a) is in accordance with the
national priorities and the commitments made by the Kingdom of Thailand under the relevant
global environmental conventions and (b) has been discussed with relevant stakeholders,
including the global environmental convention focal points, in accordance with GEF's policy
on public involvement.

Accordingly, [ am pleased to endorse the preparation of the above project
proposal with the support of UNIDO, If approved, the proposal will be prepared and
implemented by the Ministry of Industry of the Kingdom of Thailand. Further, I request
UNIDO to provide a copy of the project document for comments before it is submitted to the
GEF Secretariat for CEO endorsement.

I understand that the total GEF financing being requested for this project 1s US$
4,092,000 which includes US$ 100,000 for project preparation (PPG) and US$ 3,620,000 for

/ implementation. ..

Mr. Dmitri L. Piskounov

Managing Director

Programme Development and Technical Cooperation Division (PTC)
United Nations Industrial Development Organization (UNIDO)
Vienna International Centre

PO Box 300

1400 Vienna, Austria

Tel: +43(1)26026-0

Fax: +43(1)2692669

cc: Ms. Monique Barbut REr FIVED
GEF CEO -
Mr. Kasemsun Chinnavaso 24 JuL 2008
Secretary-General, ONEP B 45, o
Climate Change Focal Point Pr':i; : ag%ﬁz‘g—gmj
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mmplementation (FSP} as welt as US$ 372,000 (10% of the FSP and PPG amount) of fee to
UNIDO for project cycle management services associated with this project.

I consent to the utilization of the foilowing indicative allocations available to
the Kingdom of Thailand in GEF-4 under the GEF Resource Allocation Framework to cover
the GEF project preparation and implementation as well as the associated Agency fees for this
project.

Climate Change : US$ 4,092,000

Please be assured of our ongoing cooperation.

Yours sincerely,

(Mr. Saksll Tridech)
Fermanent Secretary
Minlslry of Matural Rescurces and Environment



