Appendix A
Materials Submitted by PIEMPI in May 2022 and January 2023

14 May 2022
Project: Energy consumplion survey of Indusinial factories in the Philippines
i

Deployment:

1. Deployment of emails from PIBMFPI starfed on May 2 affer receiving the iist of 100
cormpanies (1# pricty] and 85 companies (2 priorty) from DOE.

2. Satistics below is the result affer 2 weeks of deployment [May 2- 13, 2022)

Fve Enumerators/EnE Consultants handled 20 companies each.

4. Industrial sub-seciors were classified info:
- Cement
- Sugar
- Food manufactuing
- Beverage manufaciuning

5. Anficipating confidentiality issues, PIBVPI sent out to all companies a
Confidentiality letter assuring them that the data from them shall be freated only
for the survey.

o

Inifial Survey Statistics:
Total Ermcil Mo Responded | Survey Survey
number of | bounced | response | but not yet | sheet sheet
companies yet submitied | submitted | reviewed,
for review | final
Enumerator T | 23 4 3 4 7 5
Enumerator2 | 18 4 8 4 2
Enumerator 3 | 19 4 8 4 2 1
Enumerator 4 | 20 3 10 7
Enumerator 5 | 19 3 7 B 1)
Total | 99 18 35 27 12 &
Percent of 168% % 7% 12% 6%
total
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Motes to the above table:
1. There was duplicafion of a company in the list, the reason why the fotal s only

€a

Next steps:

]

Submite_d by

Engr. Maricnel Peralia
Lead Consultant and FIEMPI President

ey

99

PIEMIPI shall ask for 20 comparnies 1o be replaced because of bounced email, no

cortact. Also, there are only 20 companies that remain in the 2rd pricrty st that

are within the indusiral sub-sector.

Those emailed to companies, did not bounce but no response yet, Enurmerators

made follow up by telephonef mobile but cannct establish response due fo:

- Mo contact number in the list

- Contact number indicated in the list cannot be reached.

- Wrong number

- Personis not anymore connecied with the company.

Those companies who have responded are asking for some time to submit due

for

- The representalive needs to ask approval from ther Top Management

- One was sfil on vacation and shall attend to if the week affer.

- Af least one company asked for a Non-disclosure agreement which PIEMA
signed even after sending o fhem the FIEMPI Confidentiality letter.

Bakery companies monitor thelr diesel consurmption as Liters instead of Kg. We

shall be using Diesed 1 iter =095 Kg.

PIEMFI shall aftempt o make contact with the companies with no response
through the company's website or Focebook

PIEMIPI to coordinate with DOE for DOE to send the DOE survey lefier to the
addificnal 20 addifional companies as replacement.

PIEMPI to confinue the survey until all companies who responded have
submitted the findlized survey sheet.

PIEMPI shall establish the sub-sector BUI's after the submission of the finalized
survey sheet.
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EMERGY CONSUMPTION OF INDUSTRIAL FACTORIES IN THE PHILIPPIMES
Economic Research Institute for ASEAN and East Asia

. EXECUTIVE SUMMARY:

The Bconemic Research Institute for ASEAN and Eost Asia ks an infernational cragonzation
based in ASEAN Secretaraf J Sisingomongaroja 704, South Jakorio, Indonesia
established to underfake research and policy analyses of ASEAN Economic Community,
promote wids economic integrafion and susiainable developrment in East Asia, and
contricute 1o narowing the developrnent gaps in the region. To achisve these purposes,
some of ERIA's key activities are the conduct of joint research and analysis, sirgiegic
planning. and providing friparfite forums for policymakers. researchers, and the
business/civil cornmuniby.

ERlA agreed fo engoge the services of PIEMPI for the successiul completion of the
Research Project by providing its best experiise, opinion[s), advice[s], fime to oitend
mesfings and/for discussions, os well as submitting reports or any other deliverable 1o ERIA
[the "Service”). The Service was performed in accordance with the parameters agreed
by both Pariies.

This repart contains the cutcome of the survey conducted fo obtain the profile of
enargy wsage by the following manufacturing sectors:

a. Cement faciory
b. Sugar faciory

<. Food factory

d. Beverags factory

The focus of the study k& fo determine the energy use intensity (EUI) of the idendified
manufaciuring companies, conditions influencing their enargy use performancs, and
compara the metrics obiained with similar local and infematicnal indusiries. The Energy
Efficiency Indicator (EB) for Indusirial Sector af Level 2 is the focal point of the study. This
is the Energy Use Infensiy [EUI) defined as the enargy needed fo produce one unit of
physical cutput. For this survey, the 2018 and 2017 data were collected.

The computed EUL for each company per industrial sector were analyzed and cutlier
daia were not included in the consolidated result, alihcugh they were further
evoluated for possitle reasons of deviation idendified as follows:

* The factory has incomplete process (ex bagging only in cement rmanufacturs];
* Low~copacity utiizafion due fo the pandemic that reduced demand:
* Orrgoing construction during the year, and

* Differences in product and processes notable inthe Food and Beverage secior
which revealsd a wide range of EUL

E]
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For the cement industry, coalis the dominant fuel used followed by pet coke, fuel oll and
solid fuel. Maest of the energy is used for heating that converts rowe matenal info cement.

In the sugar factores, bagasse is used as primary fuel to produce elechiciy and steam
for the heating process. Two [2] sugar centrals showed high EUI, possibly due o age, an
indication of low efficiency peformance. Energy used in sugar cenirals are shared
praciically in the same rognifuds for heatfing and mechanical processes.

The beverage sector exhibied a wide range of EUI values brought about by the
differences in type of product requiring varying amount of energy corsumetion. In terms
of fuel used, most planis use diesel, coal, blended fuel for process heafing. Most ensrgy
is used for healing, cooling, and mechanical processes.

In the same way, the type of product in ihe Food Jector influences the amount of energy
consumption resulfing to wide range of EUL Most plants vse diesel, coal and LPG as fuel
in varying disiicution percentage depending on the processing of products.

Although a varying rangs of EUl values were computed for each industrial sector, there
are some enferprses that exhibiied promising result whersin thelr energy consumpiion
paitems can compete or at par with similar foctornies in the region.

The resuli of this survey will also serve as model for high energy consumers fo assess their
perfomance in order 1o remain competiiive in their ventures.

. BACKGROUND:

The Phiippines has been marked with high economic growih in past 10 years and s
enargy demand alo increased by more than &% per annum, according fo the GDP
growth. The growth rate with biomass in 2010-2017 was 3.4% in term of TFEC {Total Anal
Energy Consurnption) but the growth rate without biomass marked 4.5% from 2010 to
2017. The Philippines's enargy outlook contained in the EAS (Bast Asia Surnrmit) Ensrgy
Outlook published by ERIA (Economic Research Insiitute for ASEAN and East Asiq), staies
that without any plan to confrol energy demand increase, TREC without biomass in 2080
will be 3.2 times from 2017. Thus, the Philippine-Departmeant of Energy [FDOE] established
the Energy Efficiency and Cornservation Act in April 2012 to implerment energy efficiency
and conservation activifies descriced in the Act. Conseguently, the FDOErequested ERLA
to support the promofion of energy efficiency and conservation in ithe Philippines.

Ill. OBJECTIVES OF THE RESEARCH

This project is intended to support the Energy Ulilization ond Management Bureau (EUMB)
of the PDOE fo prepare energy efficiency indicators (EE) that will focus on commercial
buildings and industial foctories through capacity building of EUMB stoff on the comect
preparation of EE by:

4
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1. Conducting energy corsumpfion survey of the industaal sector, covenng:

a. Cement factory
b. Sugar factory

. Food factory

d. Beverage faciory

2. Using the data collecied for the establishrrent Energy Efficiency Indicator (EE) and
shares of energy consumpiion by industrial processes.

V. METHODOLOGY

Energy efficiency indicatar {EE} was used as a foal to monifor and evaluate the ensrgy
perfomnance of a produciion process as it indicates the energy needed fo produce 1
unit of preduction output. Hence, over time, the energy consumpfion trending can be
charied for useful comparison within the foctory. With sufiicient EEl data for the indusiry
sub sector, EB bench-marking can be establshed. The ensrgy perfomance of a
production process can be cross-compared with the industry benchmark value of the
same industry sub sector. The efforis of Enengy Efficiency meaosures con be evaluaied
and quantifed based on the factory’'s historical values of EEL

The values of energy consurnption and preduction output need to be in consistent units
generdlly used by the industry.

1. FIEMFPI crgarnized the survey tearn for information and dota gothering relevant in
defermining the energy use characteristic of the idenfiisd companies refered by
Departrment of Energy.

2. The survey conducted used a questionnaire that will acquire ihe following
infarmation:
Takble 1: General information

Table Z: Energy consurmption data including fesl and electrcity from utility
and onsite generation and production output data.
Table 3: Energy consurmnpticon breakdowns for production processes.

Table 4 Energy consumplion breakdowns for products having different
measurernsnt units.

Conienis of above Tables in Excel forrm shown in Appendix 5.
The survey form was provided by ERLA.

3. Daia obiagined from companies/respondents and relevant information nesded for
analysis was computed by consultants using the fomns in excel format from EREA.

I5]
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Definifion of EUL: Energy Use Infensity that measures how much energy is needsed fo
produce one unit of physical output.

BEUl = Annual Total Energy Consurmplion § Annual Total Preduction Oulput

For this survey, the 2018 and 2019 datawere collecied. The values of energy consumption
and producticn output need o be in consistent unifs, such as kilograms, fors, or liters for
each type of industry.

Energy consurnplicn data collected was used to compute the percentage shares of
ENSrgy Usoge.

Understanding Energy Eficiency Indicators

Energy Data Collected:

a

b.

. Diesel for standiby genset poweer

Data [kg} x CV = thermal energy [MJ)
Fuel il
Data [kg or md] x CV = themal energy (MJ}

. Matural gas

Data [kg} x CV = thermal energy [MJ)
. Fuelwood

Data (kg or tons) x OV = thermal energy [MJ)
. Bectricity

Data [kWh)] x 3.4 MJSEWhR = thermal energy (MJ]

Fuel Calorfic Valus [TV} used in defermining themal energy.

Bitumincous coal -24 818 klfkg
Diesel - 42,600 klfkg
Fusl il - 42 800 k1o
LPS - 47 F00 klfleg
Maotural gas - 360381 klfkg
Fuel wood and wood waste - 15500 klfkg

where:  CV = calorific value expressed in MJ Jf unit of fuel

Sources: Actual CV values 1o b2 obiained from fuel supply companies. APEC

Energy Statistics 2018
Table of Conversion from DOE between energy fypes [e.g.: kWh to dissel,
fuel cil, biomass)

Expected Qutcome of the Survey

1.

Main cutcome is the establishrment of EUI for:

[€]
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= Sugarfactones

= Cement factories
* Food foctones

» Beverage factories

2. Percentage shares of ensrgy consumpiion for the produciion processes:

Steam

Healing

Drying

Process cocling
Production process

3. Level 2 Sub-secior energy corsumption per unit of physical oufput

DELIVERABLES

The following deliverable were documented for submission o ERIA:
1. Survey report

2. Bxcel file foinclude the consolidated survey data:
a. Computed EUl of surveyed companies per indusirial sector.
b. Analysis of the outcomes of information obtained.

3. Presentation Materials (Power Point) used at the working meetfings

4. Anancial report to incuds daily working sheet of lead corsultant, support staff
and enumeraiors, receipts of payment to enumerators.

The FIZMPI submitied consolidated reporis and/for other writien and slectronic/non-
electronic documenis, in English languags, o ERIA as required in the TOR andfor
appendices. As provided i the agreement all reports, notes. drowings.
specifications, stafisfics, plans, and ofher documents as well gs data compiled or
produced by the PIEMP while performing the Service shall be the sole and exclusive
property of ERIA.

7]
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V1. AMALYSIS OF DATA GATHERED

ENERGY USE INTENMSITY [MJ/MT)

A, REFORT ON OUTCOME OF RESULTS

Initial Beport on Energy Use Intensity (EUI) of the Industial Sectors: (Cement,
Sugar, Food, Beverage)

Industrial sector EUls were analyzed according to values. Cuilier data were not
included in the EWl analysis, but further analyzed for possible reasons of devialion
idenfified as follows:

The factory has incomplete process {ex: bagging only)
Low-capacity uvilization due 1o the effect of pandemic
On-geing consiruction duing the year

The Food and Beverage sector reveal a wide range of EUl due to
differences in product and processes.

Cetails are found in the accompanying surmmary fables excel sheets (See
Appendices).

B. CEMENT SECTOR

Table 1- Range of ENERGY USE INTEMSITY of CEMENT SECTOR

[ YEAROFSWDY /| 2018 iy
AVERAGE EU, MIFMT 3,095 3,204
METHAN EUI, AU/MT 3118 3,075
Lowest Computed EUI, MJ/MAT 2,364 2,548
Highest Comnputed EUI MINT 3,706 3,844

6000000
5, 00000
2,000.00
3,000.00
2,000.00
1,000.00

000

Cement Factories-EU

B2iE
B8

|‘ ‘I I‘ I ‘ I C T
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CEMENT FACTORIES
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Table 2 — DISTRIBUMION of BNERGY USAGE in CEMENT SECTOR

DISTRIBUTION OF ENERGY USAGE %, of energy contnbufion range
Coal Bo%
Fuel oil 14%
Pet coke 53%
Sohid fuel 427
Hectricity 14%
Cihers 4%-11%

Analysis of Energy Usage:
1. Coal s the fusl most often used in all cement factories
2. Coming in af second is pef coke, used in 4 out of 10 planis

3. The 3rd mest used fuslis fusl oil and sclid fuel, both uliizedin 4 out of 10
plarnts

4. Bectrcity accounts for 14% or less of ensrgy usage.

Table 3 — DISTRIBUTION of TOTAL ENERGY IM PROCESS in CEMENT SECTOR

FROCESS % ENERGY DISTRIEUTION RANGE |
Heafing B - 9T%
Mechanical processfelectricily - 18%

Analysis on Distibution of Total Energy:

1. Majorty of energy in cement plants i used for heating [clinkering process).
which converis the raw matenal into cement matenal.

This is shown above in the Distibuticn of Energy in Process.

2. Bleciicity for mecharnical processes account for as low as 3% up 1o 18% of
the tctal energy used.

[5]
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C. SUGAR SECTOR

Table 4 — Range of ENERGY USE INTENSITY of SUGAR SECTOR

YEARS OF STUDY 2018 209
AVERAGE EUI, MJ/MT 49,993 49,478
MEDIAM EUI, MJJMT 472 545 41 551
Lowest Computed EUL, MJ/MT 308 35,674
Highest Computed EUL MJ/MT 84,478 80,837

Two sugar cenirals revealed consistently high EUls, possibly due io the age of the
faciones, a common state of this sector in the Philippines.

In termms of fuel used, all factories use bagasse as fwel 1o preduce elecinciy and
steam for heating process.

Diesel or bunker fuel usage is very small compared fo other fusk consurmed.

In terms of energy used in process, dll except one, reporied an almost equal %
of energy used in heating and mechanical process [Table 5).

SUGAR SECTOR - ELI

-3 10o0a o ool 4zom w=ume [ ] mms -] Ll

FUFRY LIGEINTERATS (10T}

L) LR

(10]




Table 5 — DISTRIBUTION of TOTAL ENERGY IM PROC-CESS of SUGAR 3ECTOR

TYPE OF PRCHCESS % Range of energy use
Heating 40% - 58%
Mechanical 44% - S0%

D. BEVERAGE SECTOR

Table & — Range of ENERGY USE INTENSITY of BEVERAGE SECTOR

YEARS OF STUDY 2018 2019
Average BEUL M fliter 068 0.54
Median EUI, MJ/Trer 0.0 0.82
Lowest Compuied EUIL MJfliter 018 02
Highest Cormputed EUIL MU fliter 1.74 1.55

BEVERAGE SECTOR - EUI

EIi9  B201E

BEVERAGE COMPANIES

smoppoonep R B REEEEEERRERE

b 1%! iy

o 1 2 3 1 5 6 7 8
EMERGY USE INTENSITY [MU/LTR]
[11]
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1. Type of product defemmines the rangs of EUI as follows:

Botiled water 0.18-0.44  MJfLiter
Softdnnks 049 -0F7  MJjLiter
Beer 10-104  MjLiter
Energry drink 0E4-1.74  MJ/Liter

Mixed bevand food  1.15-1.31 MJfLiter This company EUI is mixed on
beverage and food
producis

Soya based drink B4-842  MJjiliter The product entails cooking
of soya beans before
making fhe beverage drink.

2. In temns of fusl used, most plants use dissel, coal, blended fuel for process
heating.
Company B3 fo BY plants mainly use diesel fusl, while 513 to B24 plants use
blended fusl [dissel and bunker).

Table 7 — DISTRIBEUTIOMN of ENERGY USAGE in BEVERAGE SECTOR

TYPE OF FUEL T Range of energy use
Blectricity 25-85
Fuel 15-75

3. Im terms of process, most energy i used for heating, cooling and mechanical
processes.

Table 8 — DISTRIBUTION of TOTAL ENERGY in PROCESS of BEEVERAGE SECTOR

TYPE OF PROCESS T2 Range of energy use
Hedating 15-74
CoolingfMechanical 246-85

E. FOOD SECTOR

Table ¥ — Range of ENERGY USE INTENSITY of FOOD SECTOR

YEARS OF STUDY 018 019
Averages BUI, MJ/kg 2594 3.50
Median EUI, MJ/kg 3.18 3.10
Range EUI lowest, MJflkg 1.42 1.58
Range EUI highest, MJ/kg 425 574

[13]
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1. The type of product determines the range of EUL as follows:

Food snock[chips)  1.42-1.53 MAkg

Bakery products 1.94-425 Mikg

Varied Products S544-574 Mlikg Flants producing a varnety
of products.

FOODSECTOR -EUL

ERERGY UEE INTERATY |W, WG]
w10 5

2. In terms of fuel used, most plants use diesel, coal and LPG.

3. In terms of process, most ensrgy is used for heoting and mechanical
proCesses.

[13]
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Table 11 — DISTRIBUTION of TOTAL ENERGY in PROCESS of FOOD SECTOR

=

TYPE OF PROCESS % Range of energy use
Hedating 27 -81
Mechanical 19-73

VIl. CHALLENGES ENCOUNTERED

1

FIEMA encounteraed Indifference of targeted respondent companies. Complete
with a formal lefter from the Phil. Dept. of Energy, a lot of respondant companies
ignored PIBMPIs efforts of establishing connection by not replyving fo emails,
answerng calls or blocking off ernails. This created so much delay in completing
the survey project.

For the comparnies who submitted the survey sheet, some company data weres
unclear and cannot be reconciled. FIEMA efforts to further clarfy the data
submitied encountered no response.

FIEMF surveyed a tofal of 185 comparnies in 3 batches 1o be able to complete the
survey project. Thanks to the assisfance of the Phil. Dept of Energy and the
openness of ERIA fo encountered problams that this project was finalized.

. Jome survey data submitied were unreliable fhat they cannct be used for

computation and analysis of thelr ensrgy use perfomance. Some daola or
information are erconecus, Incomplete or inconsistent with what is expected with
the respondents’ nature of cperation.

. Mot all companies in the cement secior havs the complete process of producing

cement from clinkering 1o finched cement. A few companies underiake only a
stage/s of the process which hinders cur effort of reconciling the data f infomation
obtained.

. The absence of compeling reason for respondsnt comparnies fo provide

infomrmation ako deterred our effort fo collect needed data. We can only request
or try to explore influencing methods or factors 1o convince them fo subrmid, but
nevertheless rejection cifing dota privacy issues in some caoses prevenied
enurnerators from pursuing the leads.

The histodcal summary of responses obtained from respondsnts and accumulated
informction is presented in the table below. The inifial izt of companies confacted s

[14]
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shown in Appendix 10 and the inal Isfing of comparnies with valid data included in
this report is shown in Appendices 1 fo 4.

HISTORICAL SUMMARY OF DATA COLLECTION

SECTOR TARGET NUMBER | COLLECTED DATA | COMPLETED DATA
CEMBNT 15 15 14
SUGAR 10 7 &
FOoD 35 14 ¢
BEVERAGES 40 =y 25
CTHERS i 2 f

TOTALS 100 &% 54
ACTIVITY NUMBER
Companies assigned and contacted by enumernators 185
Total Companies submitied data within the seciors o4
Jubmitted data excluded from source outside sectors 7
Subrritted data excluded frorn analysis 8

MOTE: Valid data from seven (7] respondents [Appendix 5) were obtained but
they were not usad in the siudy since their respective companiss did not
fal within fhe idenliied seciors. Data submitfed by sight [8) companias
were also excludsd by reason of deficient information fhat wil alow
logical analysis.

¥iil. SUMMARY aond RECOMMENDATIONS

1.

A separaie analysis provided by Mr. Leong of ERIA shows B-chart analysis for each
cf the indusirial sector with data walues within the acceptable range. [3ee
Appendix &).

As shared by Mr. Lecng of ERLA N the presentation on "Energy Consumpdion Survey
cnd EEl Preparation for Industrial Secior”, the Indonesian average for the sugar
secior EUI = 36,500 MJ/MI. The Philpping sugar companies come closely to this
level. Based on the results of the survey, the Dept. of BEnergy may estabilish a
Minirnum Energy Perforrmance (MEF] level for this industrial sector.

Again, as shared by Mr. Leong of ERIA, the infernational averags for the cement
sector EUl = 3,300 to 4,000 MJISMT. Two of the Philippine cement companies EUl are
within this range, while others are above the internalional averags possicly due to
the age of the factories which were established so many years ago. The Dept. of
Energy may also establish an MEP for this secior fo encourage the companies
above the MEP to come up with programs to reduce their ELL

[15]
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. The Food Sector in the Philippines reveal a wide range of EUl due to the vanations
of their processes and products produced [different snacks and bakery products,
eic ]. it wil be difficult to establish an MEP for the Food sector based on the resulis
of the survey. It is possible to set an MEP per sub sector (bakery companiss, snack
food companies, eic.] but more industry data need to be established. In the
meantime, we recommend setting a target of % EUIl reduction over S years.

. Like the Food sectorin the Phiippines, the Beverage sector reveals a wide rangs
of EUl due fo variations of processes and products {mineral water, soft drinks, soya
drinks, efc). | wil be difficult to establish an MEP for the beverage sector based on
the survey. It is also possible to set an MEP per sub sector [mineral waier
companies, soft drhink comparies, eic} but more industry data must be
established. In the meanfime, we recommend sefting a target of % EUl reduction
cwer 5 years.

. For a beter representation of energy cornsumption of identfiied sectors, the
measurerment of EUIl must be reckoned alzo based on the nature of product or
DIOCesses.

. Based con PFIEMPl's experence in assisfing companies establish an Energy
Managerment System based on 150 50001, it may be possible to set a farget
energy caorsumption reduction over 5 years as in the following exomple:

First year 3% energy consurmpticn reduciion from previous year
Second year 2% energy consumpticn reduction frorm previous year
Third year 1% energy consurnpticn reduciion from previous year
Fourth year 1% energy consurnpticn reduction frorn previous year
Fifth yvear 1% energy consurnpticn reduciion from previous year

Total ower 5 years = 8% energy consumption reduction from baseline year.

[16]

65




Appendix 1 — CONSOLIDATED ANALYSIS of the CEMENT

Company |Energy Use Intensity . Unit of ) Type of fuel Used Distribution of Energy Usage Distrbution of Total Energy in Process Category of
No. Conversion Main Products Remarks
Name 2018 2019 Production aside from 2018 2019 2018 2019 production process
Other Solid fuels: 41.91% |Petcoke: 41.23% Heating: 96.71% Heating: 96.91%
Fuel Oil, Diesel, |Petcoke: 28.97% Coal: 31.05% Mechanical Process : g.. SRR PROCESS:
i . N . Mechanical Process: 5.02% ; .
1 1 5622.98 | 3.863.81 MI/MT MT Portland Cement Coal, Rice Husk, |Coal: 18.94% Rice Hustlk: 10.45% 3.24% (Finishing Mill) (Finishing Mill) Heatin a) Clinkerization
e U Petcoke, Other  [Electricity: 5.63% Electricity: 8.53% Mechanical Process: Mechanigcal Process: 0.07% 8 b) Finish Mill
solid fuels Rice Husk: 4.27% Other Solid Fuels: 8.39% |0.05% . AV c) Dispatch
il 0, il o . . . (Packing/Dispatching)
Fuel Qil: 0.28% Fuel Qil: 0.35% (Packing/Dispatching)
PROCESS:
Coal: 88.73% Coal: 99.79% . a) Raw material preparation
NOTE: Reported total NOTE: Reported total ener. Heatin,
2 o3 3,117.52 | 3,075.04 | MIy/MT MT Portland Cement | Diesel Oil, Coal |Electricity: 11.16% Diesel Oil: 0.20% oer us’; o . eonlp 8y ( C“nkjizaﬁon) b) Raw mill preparation
Diesel Oil: 0.10% Electricity: 0.01% 8y usage only. ge only. ¢) Clinkerization
d) Finish Mill
. 9 ing: o,
Petcoke: 53.35% petcoke: 50.78% Heatlng.l 91.26% )
Fuel Oil. Waste Coal: 28.39% Coal: 30.47% Mechanical Process: Heating: 91.46% PROCESS:
General Purpose oil Co;l Rice Electricity: 13.79% Elect.ricit.' 1; 23% 8.15% (Cement Mechanical Process: 7.92% Heatin a) Raw material preparation
3 c3 2,364.59 | 2,548.36 | MJ/MT MT P ! ! Rice Husk: 2.01% y e Production) (Cement Production) , g( . b) Raw mill preparation
Cement Husk, Petcoke, ) Other Solid Fuels: 1.96% ) ] (Clinkerization) ) o
. Other Solid Fuels: 1.82% . Mechanical Process: Mechanical Process: 0.62% c) Clinkerization
Other Solid Fuels ) Rice Husk: 1.59% ) ) ) o )
Fuel Qil: 0.59% Fuel Oil: 0.96Y 0.59% (Packing/Dispatching) d) Finish Mill
Waste Oil: 0.05% S (Packing/Dispatching)
X 9 X 9 ing: o,
Coal: 43:77& ] Coal: 4?.24& ! He:atmg. 95446/? Heating: 94.75% ‘
A Petcoke: 41.97% Petcoke: 33.05% (Clinker Production) . X PROCESS:
Fuel Oil, Diesel, .. - . (Clinker Production) ) .
General Purpose | Coal. Rice Husk Electricity: 8.55% Electricity: 9.18% Mechanical Process: Mechanical Process: 4.94% Heatin a) Raw material preparation
4 ca 3,048.44 | 2,889.80 | MJ/MT MT P ! ’ |Other Solid Fuels: 2.23% |Other Solid Fuels: 6.12% |4.26% (Finishing Mill) o i CEIRR N g, . b) Raw mill preparation
Cement Petcoke, other ) ) X (Finishing Mill) (Clinkerization) ) o
solid fuels Fuel Oil: 1.65% Fuel Oil: 1.07% Mechanical Process: Mechanical Process: 0.30% c) Clinkerization
Rice Husk: 1.34% Diesel Oil: 0.78% 0.28% (Packing/Dis atchin' ) R d) Finish Mill
Diesel Oil: 0.49% Rice Husk: 0.56% (Packing/Dispatching) E/Disp &
Coal: 80.68% Coal: 81.23%
: 80.68% _— N
.  |Electricity: 9.64% Electricity: 8.62% . ’ No report for 2019. Year 2020
Diesel, Fuel Oil, AFR: 4.26% Petcoke: 4.78% Heating: Fuel 90.36% Heating: Fuel 90.48% Others: Crusher, Raw Mill, was taken instead
5 [o 3,231.42 | 3,542.92 MJ/MT MT Cement Coal, Rice Husk, CeRn AFR: 4.02% Others: Mechanical g.. en * [Kiln, Cement Mill, N ) y .
Petcoke: 3.56% . Mechanical Processes 9.52% ) Diesel used in cement mill not
AFR, Petcoke N Diesel: 0.89% Processes 9.64% Dispatch .
Fuel oil: 1.85% . kiln.
Fuel oil: 0.41%
Rice Husk: 0.04%
Coal: 78.99%
Coal: 70.80%
AFR: 8.24%
AFR: 8.66%
Diesel, Fuel Oil, |Electricity: 7.67%
’ ’ Petcoke: 8.64% Heating: Fuel 92.33% Crusher, Raw Mill,
. . . o L o i A
6 & 3,706.85 | 3,271.71 MI/MT MT Cement lesed Oil, Coal, [Rice husk: 2.56% Electricity 8.14% Others: Mechanical Heatmg.( Fuel 91.86% Others: Kiln, Cement Mill, Process. starts at kiln - calcining
Rice Husk, AFR, |Petcoke: 2.40% . o o Mechanical Processes 8.14% ) up to dispatch.
Petcoke Diesel oil: 0.06% Rice husk: 3.62% Processes 7.67% Dispatch
Fuel ol (')0.6"/ Fuel oil: 0.08%
i N Waste oil: 0.06%
Waste oil: 0.06%
Sub-bituminous Coal: All fuel are consumed for
Sub-bitumin Coal |79.09% Heating: 88.77% heating operation.
BFO Electric: 11.23% g 8577 )
7 Cc7 3,593 NO OPN M)/ MT MT Cement i NO OPERATION Others: Mechanical NO OPERATION Heating
Waste Oil BF O: 1.88% Other aspects of manufacture

Other Solid Fuel

Waste Oil: 0.01%
Other Solid: 7.79%

Process 11.23%

use electrical power from
external source.
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Appendix 1 [Continuation] — CONSOLIDATED ANALYSIS of the CEMENT

No Comp Energy Use Intensity Conversion Unit of Main Products Type of fuel Used Distribution of Energy Usage Distrbution of Total Energy in Process Category of Remarks
3 Name 2018 2019 Production aside from 2018 2019 2018 2019 production process
Coal: 64.37% Coal: 62.68%
i . 9 . 9
Portland & Blended Fuel O, Coal, 2';:"‘:;';5];/1‘294 QS:ZEZklézi"/a Heating: Fuel 90.30% Heating: Fuel 91.05% Others: Crusher, Raw Mill,
8 c8 3,479.18 | 3,809.95 | MI/MT MT Rice Husk, e o SR Others: Mechanical B! R " |Kiln, Cement Mill, All fuel fed to kiln.
Cement Electricity: 9.70% Electricity: 8.95% o Mechanical Processes 8.95% .
Petcoke, AFR Petcoke: 3.09% AFR: 6.09% Processes 9.70% Dispatch
Fuel oil: 1.10% Fuel oil: 1.20%
X o, R 9
Coal Coal: ?8‘226 Coal: _84'92/° Heating (Clinker): 81.89% ) X Uses fuel-fired genset to
" Fuel Oil: 13.8% Electric: 10.84% . - o Heating (Clinker): 88.42% . - -
Fuel Oil . o o o Heating (Finish): 0.52% N o N Heating; Milling; produce electricity.
9 c9 2,664 2,884 M)/ MT MT Cement Electric: 5.8% Fuel Oil: 2.98% N Heating (Finish): 0.28% L N . -
RDF Mechanical Process: . o Electricity Generation [Purchased additional electricity
Alt Fuel Alt Fuel: 1.40% RDF: 1.19% 17.59% Mechanical Process: 11.3% requirement from local source.
RDF: 0.78% Alt Fuel: 0.07% i |
conl Coal: 71.77% Coal: 74.06% U::;:::::::é:set f©
Fuel Oil Electric: 12.88% Electric: 13.62% Heating: 83.7% Heating: 85.79% Heating: P '
10 Cc10 2,648 2,964 M)/ MT MT Cement RDF: 7.7 % RDF: 9.23% Mechanical Processes: g.' e Ag‘, . o
RDF Fuel Oil: 4.92% Alt Fuel: 1.63% 16.39 Mechanical Process: 14.21% Electricity Generation |Auxiliaries refer to other
Alt Fuel AN I = machineries supporting
Alt Fuel: 2.73% Fuel Oil: 1.46%
manufacture.
65% - Electricty 63% - Electricty Drying - 35% Drying - 37%
-35% -37%
11 c11 238 228 MI/MT MT Cement Diesel, Fuel oil |31% - Diesel 37% - Diesel ying - I el 5 Drying Finishing plant only
4% - Euel Ol 0% - Euel Ol Mechanical Process - 65% |Mechanical Process - 63%
Diesel 16.64%, Diesel 23.15%, Mechaniccal Processes - GRINDING ONLY, diesel used
12 c12 195.76 | 194.87 MI/MT MT Cement Diesel ’ 4 Mechaniccal Processes - 100%  |MILLING !
/ me es€ Electricity 83.36% Electricity76.85% 100% chaniceal Fro i for standby generator
cz'r:';gef‘:;r:rzf:; PROCESS: Finished
1000 1000 ! .
13 C13 20.97 25.04 MI/MT MT HOLCIM Plants is NONE Electricity - 100% Electricity - 100% EIectr,aty . 100% . Electr'luty .100& . Packaging of Finshed [cement from o'ther Cement
putinto bag / (Packing/Dispatching) (Packing/Dispatching) Cement Plants are put into bag and
packages packages
14 c14 0.031 | 0.043 MI/PC PCS Cement Bags NONE Electricity 100% Electricity 100% Mechanical Process: Mechanical Process: Electricity | ccy g BAG MAKING ONLY

Electricity 100%

100%

(ii]
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Appendix 2 — CONSOLIDATED ANALYSIS of the SUGAR

Company Energy Use . Unit of Main Type of fuel Distribution of Energy Usage Distribution of total energy in process
No. Conversion . ) Remarks
Name 2018 2019 Production Products [Used aside from 2018 2019 2018 2019
. 1 . 0 H . 0,
Bagasse Bagasee: 99.91% Bagasee: Heatlng: 56% Heatlng: 56% Steam used to -
1 S1 41,099 | 40,170 M)/ MT LKG Raw Sugar Diesel Electricity: 0.09 99.89% Mechanical Process: [Mechanical Process:|generate electricity
vio Electricity: 0.11 |44% 44% and process.
Bagasse and diesel
Diesel. Bagasse, [Bagasse: 99.8% Bagasse: 99.7% Heating: 48% Heating: 44% :IS:cdtlrtii)itgenerate
2 S2 65,283 | 63,300 MI/ MT MT Raw Sugar i g‘ ! ~g - 75O ‘g " 77" I\Mechanical Process: |Mechanical Process: Y- .
Wood Chips |Diesel: 0.2% Diesel: 0.3% Purchased electricity
52% 56% . .
used in office and
auxilliary services.
Heating: 52% Heating: 40% No metering for other
3 S3 34,200 | 33,955 MJ/MT LKG Raw Sugar | Diesel, Bagasse [Baggase: 100% Baggase: 100% [Mechanical Process: [Mechanical Process: areas.. .
Electricity is sourced
48% 60%
from bagasse.
Heating: 55% Heating: 50%
4 sS4 30,869 | 35,676 MJ/MT LKG Raw Sugar Bagasse Baggase: 100% Baggase: 100% [Mechanical Process: [Mechanical Process:
45% 50%
RaV\{ sugar Plant only has main |Plant only has main
Special Raw . - .
5 S5 84,478 | 80,837 | MI/MT MT Sugar Diesel, Bagasse [Baggase: 100% Baggase: 100% metering. metering. Steam Generation
! ! ! ’ ’ No breakdown of No breakdown of and Heating
Muscovado ) .
energy in processes. |energy in processes.
Sugar
Raw Sugar Diesel Fuel Oil |Electricity: 3.99% Electricity: Heating: 96.19% Heating: 96.19%
6 s6 | 4403142932 | mymT LT d‘;gu . (bL:nker’) o celbasene, se01 |PEL% Mechanical Mechanical Process:
' s & ggase: 6. Baggase: 96.19 |Processes: 3.81% [3.81%

liii]
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Appendix 3 — CONSOLIDATED ANALYSIS of the FOOD SECTOR

Company Energy Use . Unit of Main Type of fuel Distribution of Energy Usage Distribution of total energy in process
No. Conversion ) ) Remarks
Name 2018 2019 Production Products |Used aside from 2018 2019 2018 2019
. 1 . 0, 1 . 0,
Bagasse Bagasee: 99.91% Bagasee: Heatlng.. 56% Heatlng..SGA Steam used to N
1 S1 41,099 | 40,170 M) / MT LKG Raw Sugar Diesel Electricity: 0.09 99.89% Mechanical Process: [Mechanical Process:|generate electricity
T Electricity: 0.11 |44% 44% and process.
Bagasse and diesel
Diesel. Bagasse, [Bagasse: 99.8% Bagasse: 99.7% Heating: 48% Heating: 44% :f:ié:ifenerate
2 S2 65,283 | 63,300 M/ MT MT Raw Sugar ’ g_ ! .g vt .g " 77" Mechanical Process: [Mechanical Process: V- .
Wood Chips |Diesel: 0.2% Diesel: 0.3% Purchased electricity
52% 56% ) )
used in office and
auxilliary services.
N tering for oth
Heating: 52% Heating: 40% fme enng for other
3 S3 34,200 | 33,955 MJ/MT LKG Raw Sugar | Diesel, Bagasse |Baggase: 100% Baggase: 100% |Mechanical Process: |Mechanical Process: a eas.. o
Electricity is sourced
48% 60%
from bagasse.
Heating: 55% Heating: 50%
4 sS4 30,869 | 35,676 MI/MT LKG Raw Sugar Bagasse Baggase: 100% Baggase: 100% |Mechanical Process: |Mechanical Process:
45% 50%
R
a“{ Sugar Plant only has main [Plant only has main
Special Raw ) . .
5 55 84,478 | 80,837 | Mi/MT MT Sugar | Diesel, Bagasse |Baggase: 100%  |Baggase: 100% | e metering. steam Generation
! ! ! ’ ’ No breakdown of No breakdown of  |and Heating
Muscovado ) .
energy in processes. [energy in processes.
Sugar
Raw Sugar Diesel. Fuel Oil |Electricity: 3.99% Electricity: Heating: 96.19% Heating: 96.19%
6 S6 44,031 | 42,932 MI/MT LKG : g ! € Vi 299% 13 819% Mechanical Mechanical Process:
Refined Sugar |(bunker) Bagasse|Baggase: 96.01

Baggase: 96.19

Processes: 3.81%

3.81%

[iv]
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Appendix 4 — CONSOLIDATED ANALAYSIS of the BEVERAGE

Company

Energ

Use

Unit of

Distribution of Energy Usage

Distribution of total energy in

Nol  Name 2018 | 2019 | Unit of Measure Main Products Production 2018 2019 2018 2019 Remarks
Mechanical Mechanical
icity: [ icity: [
1 B1 0.18 0.2 MJ/liter Bottled Water liter Electricity: 85% |Electricity: 84% Process: 85% Process: 84.6%
LPG: 15% LPG: 16% . .
Heating: 15% Heating: 16.4%
Electricity: 56% Heating: 77.8%
ing: 77.
i . Bituminous Coal: g. ° No data for 2018 due
2 B2 NOOPN| 0.44 MJ/liter Bottled Water) liter NO OPERATION NO OPERATION |Mechanical .
39% to non operation
Fuel Oil: 5% Process: 27.8%
Carbonated non-alcoholic
1 1 . 0 1 . 0y
4 drinks. Flavored produ?ts of ' Diesel: 54% Diesel: 52% Heat.lng. 54.4% Heathlng. 51.7%
3 B3 0.39 0.4 MJ/liter Coke, Royal, and Sprite. liter Electricity: 46% |Electricity: 48% Cooling Process: [Cooling Process:
. (] . (]
Packaging sizes are 45.6% 48.3%
237ml, 355ml, and 750ml.
EUl is higher
compared to other
Steam: 100% Steam: 100%
. . Rice hull: 98% |Rice hull: 94% am o o coca-cola plants due
4 B4 0.85 0.76 MJ/liter Carbonated beverages liter . . For electricty and |[For electricty and .
Fuel Oil: 2% Fuel Oil: 6% . . to electricity
process heating. [process heating. K . X
generation using rice
hull as fuel.
Heating: 509 Heating: 519%
5 BS 032 | 042 MJ/liter Carbonated Drinks and liter  |Diesel: 50% |Diesel: 51% czzlt'l:g Prso(iﬁss czzr'l:g Prsocfss
. . i i : i :
Distilled Water I Electricity: 50% |Electricity: 49% J J
50% 49%
1 . 0 1 . 0y
6 86 037 037 MI/lit Non-alcoholic lit Diesel: 52% Diesel: 53% HMeatrl]ng.. 5|1'6/° ;eat}:ng: 5|3.4Aa
’ ’ ter Beverages(softdrinks) er Electricity: 48% |Electricity: 47% echanica echanica
Process: 48.4% |Process: 46.6%
. . Cooling Process: [Cooling Process:
Electricity: 56% |Electricity: 50%
7 B7 0.37 0.38 MI/liter Carbonated Softdrinks liter icity ’ icity ’ 55.8% 50.4%

Diesel: 44%

Diesel: 50%

Heating: 44.2%

Heating: 49.9%
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Appendix 4 [Continuation] — CONSOLIDATED ANALAYSIS of the BEVERAGE

Company

Energy Use

Unit of

Distribution of Energy Usage

Distribution of total energy in

No. Unit of Measure Main Products Remarks
Name 2018 2019 Production 2018 2019 2018 2019
Coal: 67% Coal: 64% Heating: 67.8% [Heating: 65.5%
8 B8 0.89 0.84 MJ/liter Energy drink liter Electricity: 32% [Electricity: 34% |Cooling Process: [Cooling Process:
Fuel Oil: 1% Fuel Oil: 2% 32.2% 33.5%
. . This plant uses
9 B9 059 | 045 MJ/liter Carbonated drinks liter  |Electricity: 100%|Electricity: 100% ig‘;f;ss Cooling: z;%c;” Cooling: | ectricity only for
° ? process cooling
Steam generation for
Heating, Process
. o, . 0, i
glo alt.ris';l /0 16% (E:Io alt.ri7'? . 16% |Mieating: 68.9% - |Heating: 71.5% ::) OIL:ng'r:/tv aLtevrv
10 B10 1.74 1.55 MJ/liter Cobra Energy Drink liter D'i(; I.C \1/50/ v D'eecself: \1/2? " |Mechanical Mechanical Pfis !:e éo:: ressed
1esel: 27 : T en Process: 31.1% |Process: 28.5% 'e Y . ,pe
Bunker Qil: 8% |Bunker Qil: 2% Air, Bottling Line,
Waste water
treatment
Bunker Fuel Oil: |Bunker Fuel Qil: |Heating: 74.4% |Heating: 74.6%
11 B11 1.00 1.04 MJ/liter Beer Beverages liter 74% 75% Process Cooling: |Process Cooling:
Electricity: 26% |Electricity: 25% |25.6% 25.4%
X X Heating: 72% Heating: 71.8%
. 0, . 0,
12| B2 131 | 115 MJ/liter be"eragis a"jfca"d")ed & liter EDI'ester:' i72./°2 o El'ester!' i72_/°2 g |Mechanical Mechanical
packaged foo ectricity: 6 |Flectricity: " |Process: 28% Process: 28.2%
Blended fuel :
Blended fuel: St i d f
6;;/” R [ Heating: 68%  |Heating: 60% h:aatm 'S:’F‘:‘; is‘;ze .
13 B13 0.56 0.66 MJ/liter Beverage (Softdrinks) liter £l ot. ity 24% Electricity: 36% |Process cooling: [Process cooling: " gh’ t/start
D.ec r:.c'g;/ * Diesel: 4% 32% 40% t: p[)e,lea start-up
iesel: 8% LPG: 1% e boiler.
Blended Fuel: X .
Blended fuel: 65% Heating: 61% Heating: 65% Steam is used for
14 B14 0.62 0.70 M)/liter Beverage (Softdrinks) liter 62% Eleztricity' 34% Process cooling: |Process cooling: heatin
Electricity: 38% | oo °7" (30% 35% &
. 0
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Appendix 4 [Continuation] — CONSOLIDATED ANALAYSIS of the BEVERAGE

o] oot ] unitotwesars [ wanpronuts |, el | beton ffnmgiime [ Biboton o iemin | g
gl;/nded fuel: Blended fuel: Heating: 70% Heating: 72% itea;‘n ' Epséd for d
15 B15 0.60 0.65 MlJ/liter Beverage (Softdrinks) liter Bl Ot icity: 30% 72% Process cooling: |Process cooling: tea |ngh, Y ls rltjse
Diz‘;;:c'l‘; ® |Electricity: 28%  [30% 28% t‘;ep[i“sf start-up
. 0 .
Blended fuel: Blended fuel: Heating: 66% Heating: 69% .
. . . K . Steam is used for
16 B16 0.55 0.60 Ml/liter Beverage (Softdrinks) liter 66% 69% Process cooling: |Process cooling: heatin
Electricity: 34% |Electricity: 31% |34% 31% g
Blended fuel: Blended fuel: Heating: 62% Heating: 58% zt:‘t:\gls e fer
. 58'7 . 0 . 0 .
17 B17 0.64 0.61 MJ/liter Beverage (Softdrinks) liter 62% Eleztricit . 40% Process Cooling: |Process cooling:  |LPG is used to pre-
Electricity: 36% Diesel: 2\(’/ 7 [38% 42% heat/start-up the
. (]
boiler.
Purchased Purchased steam:
steam: 60% 65% . . Steam is used for
Electricity: 26% |Electricity: 25% Heating: 74% Heating: 75% heating, LPG is used
18 B18 0.64 0.58 MJ/liter Beverage (Softdrinks) liter Process Cooling: |Process Cooling: !
Blended fuel: Blended fuel: o o to pre-heat/start-up
13% 9.8% 26% 25% the boiler.
Diesel: 1% Diesel: 0.2%
Blended fuel: Blended fuel: Heating: 67% Heating: 67%
. (] . 0
0, 0 H
19 B19 0.75 0.76 MlJ/liter Beverage (Softdrinks) liter irét icity: 32% Erﬁt icity: 31% Process cooling: |Process cooling: 'S]teatrn is used for
.ec ricity: b ‘ec ricity: L 33% eating,
Diesel: 1% Diesel: 2%
Purchased Blended fuel:
steam: 47% >6% Heating: 73% Heating: 73%
. 0 . 0
Bl fuel: El icity: 269 i fi
20 B20 0.65 0.64 MJ/liter Beverage (Softdrinks) liter Z;/nded ue Pec:ncnt\g tﬁﬁ _ [Process cooling:  [Process cooling: itea;‘n Is used for
o urchased steam: |, 27% eating,
Electricity: 25% |17%
Diesel: 3% Diesel: 1%
Blended fuel: ) o . o .
65% Blended fuel: Heating: 65% Heating: 62% In 2019, the plant did
21 B21 0.61 0.77 MJ/liter Beverage (Softdrinks) liter Electricity: 33% 62% Process cooling: |Process cooling:  [not use diesel and
Diese:. '2‘; ® |Electricity: 38% [35% 38% LPG.
. 0
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Appendix 4 [Continuation] — CONSOLIDATED ANALAYSIS of the BEVERAGE

No Company Energy Use Unit of Measure Main Products Unit of Distribution of Energy Usage Distribution of total energy in Remarks
) Name 2018 2019 Production 2018 2019 2018 2019
Electricity: 52% |Electricity: 58% |Process cooling: |Heating: 58% Steam is used for
22 B22 0.54 0.59 MJ/liter Beverage (Softdrinks) liter Blended fuel: Blended fuel: 52% Process cooling: heatin
48% 42% Heating: 48%  |42% &
i d f
Blended fuel: Blended fuel: . R Stearms usedtor
62% 63% Heating: 62% Heating: 63% heating.
2 B23 4 .62 MJ/li B ftdrink lit P ling: |P ling: LPG i d t -
3 0.49 0.6 /liter everage (Softdrinks) iter Electricity: 29% |Electricity: 34% 3;c;/cess cooling 3;?)/cess cooling hegtl/sstL;srtta oﬂr:re
Diesel: 9% Diesel: 3% ° ° X up the
boiler
Blended fuel: Blended fuel:
5;/” edtue 52?’/n edtue Heating: 57% Heating: 52% Steam is used for
ISu
24 B24 0.56 0.57 MJ/liter Beverage (Softdrinks) liter ° . ° . Process cooling: |Process cooling: .
Electricity: 34% |Electricity: 27% heating
R R 43% 48%
Diesel: 9% Diesel: 21%
Sov-based Beverage Bituminous coal: |Bituminous coal: |Heating: 40.9% [Heating: 47%
25 B25 8.44 8.42 MJ/liter v o & liter 80% 83% Cooling Process: [Cooling Process:
(Vitamilk)
Electricity: 20% |Electricity: 17% ]59.1% 53%
[vi]
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Appendix 5 — OUTSIDE SECTOR

Energy Use Intensity Unit of Distribution of Energy Usage Distribution of total energy in process
No. |Company Name Unit of Measure| Main Products | Production Remarks
2018 2019 Output 2018 2019 2018 2019
Metal Closure:
1 0s1 15.96 15.88 Caps or Kg Twist-Off Caps and Kg No data submitted.
PT Caps

Bagasse: 79% Bagasse: 76% Steam for Heating and
2 0S2 98,240 68,312 MI/Kg Sugar Kg Bunker: 13% Wood: 16% NO DATA NO DATA Power Generatiorg1

Wood: 8% Bunker: 8% ’

1C1 . 0 ety 0

3 0s3 356.76 358 MI/MT Cement mr  [Flectricity: 98% - [Electricity: 95% NO DATA NO DATA

Diesel: 2% Diesel: 5%

Coal: 81.57% Coal: 77.40% Steam: 97.67% Steam: 99.89%
4 0s4 30,796 25,660 MJ/MT Ethanol and Alcohol MT Spentwash: 16.09  |Spentwash: 22.41 Electricity Generation: 2.24 Electricity Generation: 1.69%

Diesel: 2.33% Diesel: 1.81% Others: 0.10 Others: 0.11
5 0S5 51 42 MJ/MT Cooking Oil MT NO INFO AVAILABLE | NO INFO AVAILABLE NO INFO AVAILABLE NO INFO AVAILABLE

Electricity: 70.84% |Electricity: 69.70%
6 0s6 3,758,222 | 6,753,451 MJ/MT Baked Food MT NO DATA NO DATA

/ LPG: 29.16% LPG: 30.3%
Tait . 0, el . 0,

7 0s7 No Data | 14,665,805 MJ/MT Bread and Pastries MT Electricity: 71.68% |Flectricity: 72.26% Production: 100% Production: 100%

Diesel: 28.32%

Diesel: 27.74%

[vii]
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Appendix B
Materials Submitted by the MPA in May 2022 and January 2023

MPA Report submitted in May 2022

May 10, 2022

RIA

Econornic Research Institute
Tor ASEAN and East Asia

REPORT NO. 1

Energy Consumption Survey of Commaercial Buildings in Manila

In support of Meralco Power Academy to Philippine Department of Energy (DOE) and Energy Research
Institute for ASEAM and East Asia (ERIA) in their objective to have have a better understanding and
appreciation of the current energy efficiency performance situation, gaps and challenges, and energy
performance baseline as input or reference to the establishment of the perfformance standards and
energy efficiency indicators for commercial buildings defined as Energy Use Intensity or Building Energy
Intensity, MPA is pleased to present the progress and partial results of the activities related to the conduct
of energy survey of commercial buildings in Metro Manila.
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. CONTACT

INITIAL COORDINATION REPORT

* MNumber of companies in the DOE list received April 19, 2022: 100
# DNumber of companies contacted by MPA: 100 {100%
o Follow-up emails were sent to all 100 companies on April 21, 2022
& Amended List with contact numbers and additional 100 companies was received on

April 22, 2022

¢ Additional companies invited to replace erroneous entries 1 32

. METHOD OF CONTACT (MPA) as of May &

« Email: 132 / 100 [32%: over the target)
= Successfully sent: originally planned for 100 respondents {100%a)

REPLACEMENTS

Responded: 79

No response yet: 22

Calls made Telephone/Mobile Phone: 32
Additional emails to contact after first email: 16

The list below are the companies that were included in the original DOE List but were replaced
by MPA due to several reasons

Companies Removed from Original List Reason for Replacement
1. PPCOMEESTATE CORPORATION / THE UPPER CLASS Emails Bounced
2. VFC Land Resources, Inc— Puregold Paso de Blas
3. Ml Corporate Plaza
4. CTPR.E.D.1CORP.

The Brilliance Center No Response
Circuit Makati Hotel Ventures, Inc.

Kroma Tower

THE IMT CONDOMINIUM CORPORATION

HSBC Centre

One Corporate Plaza Condominium Corporation
PME lulia Vargas Building

N B T, T ST et

BG Morth Properties - AVIDA One Park Drive
. CW Marketing and Development Corp.

10. Cne Park Drive

11. RIM Merchandise Link, Inc

12 Bonifacio One Technology Tower
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MERALCO POWER
@A cademy

P BNl T, R TR 1

Cloverleaf Mall (Morth Eastern Commercial Corp.) Double Entry
Alveo Corporate Center

Makati Stock Exchange Building

UP Morth Property Holdings Inc PM2
UP MNorth Property Holdings Inc.

UP Merth Property Holdings Inc. PM1
Glorietta 5 BPD

Glarietta Corporate Center 1
Glorietta Corporate Center 2

10. MDC Corporate Center

11. AERIT INC_/Solaris One

1. Vertis North Estate Mot considered as
2. Makati Central Estate Association, Inc. buildings

3. Circuit Makati Estate

4.  Ayala Center Estate Association, Inc.

1. World Commerce Place Building Administration, Inc. Building under

canstruction

D. COMPLETION

Mumber of companies Confirmed: 79

+ No. of companies with 100% Completion: 18 [23%]

a]

OO 0 00 00000 0000

Alliance Global Tower Building Administration Inc

Alveo Land Corp. [/ Alveo Corporate Center

Ayala Land Inc - Makati Stock Exchange

Avala Malls Marikina (Arvo Commercial Corp)

Circuit Corporate Center 1

Circuit Corporate Center 2

Circuit Mall (Makati Comerstone Leasing Corp.)

Cloverleaf Mall (North Eastern Commercial Corp.)
Ecommerce Plaza Building Administration Inc.

Fairview Terraces - North Ventures Commercial Corporation
First Gateway Real Estate Corporation

Glorietta Complex - ACCI

Market! Market! (5tation Sqguare East Commercial Corporation)
Seda Hotel BGC (Bonifacio Hotel Ventures,lnc)

Sun Life Centre
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o Two Parkade
o Universal Re Condominium Corporation
o SouthPark Mall & Corporate Center

= Number of companies with 50% Completion: 10 [13%)]
Ascott Makati, Inc.

BHS Central C3 Expansion / EWOK (Fort Bonifacio Development Corporation
Bonifacio High Street East

Bonifacio Stopover 1

Deutsche Bank Group

NexGen Tower

One Bonifacio High Steet

Philippine Stock Exchange

Serendra Retail

50 Resources Inc. / Somerset Millennium Makati

O 0 O 0 O 0 O 000

= Number of Companies with less than 50% Completion: 51 {6432
E. INSIGHTS

# Preparation of Master List and Communications
o Preparation and updating of the Master List could be improved in order to fast track
survey implementation. On Week 2 of roll-out, we are still catching up on getting
the right contacts.
* Need to update contact person, contact number prior to start of Survey
rollout
* Cleanupfremoval of duplications — companies listed twice etc.
o Several companies claimed that they did not receive the email from DOE.

« Company/Respondent’s rece ptiveness, organization, and response:
o Most companies selected were knowledgeable on EEC law and practices and had
submitted annual reports. Data was available.
o Most companies were willing to contribute and participate in the survey.

& Data gathering and provision of information:

o Using the Survey Data Gathering Flow [Attached], we observed that the initial
interview is critical in getting Buy In to the project. Enumerators covered the
objectives, scope, contents and how to's of the survey.

o Some companies like BPO, requested for an excel form as their company policy
restricted them from accessing external apps and websites. MPA provided the
survey in digital, PDF and excel format [See links)

+ [Data Validation
o Inthe attached Part 1, 2018 and 2019 Excel files, we have highlighted data which
are for validation by the enumerators with their respondents. Among them:
# GFAis not equal to Building Footprint x No of Floors
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e Operating Days is only 1 or 1.5 days/ week
o [ata for electricity and water consumption is only for half year

& Other matters:
o We received requests for a Certificate of Participation.
o We received requests and issued Survey Consent and Confidentiality Forms.
(Attached)
o We received inquiries on the next steps after this survey.
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Survey Data Gathering Workflow
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TIMELINE & DELIVERABLES

PHASE 0: PREPARATION & MOBILIZATION
Start of phase 0 is on April 4, upon receipt of signed-off contract of engagement from ERIA.

Deliverables Completion
Selection of Survey Software and IT Lead, Support March 21, 2022
Selection and Engagement of Enumerators March 21, 2022
Received a signed-off contract of engagement April 4, 2022
Mobilized MPA Manpower April 5, 2022
Project kick-off April 7, 2022
Trained Enumerators ready for data gathering ¢fo ERIA

Agreed Duration: 14 days
{Duration stated in the contract of engagement to complete all activities in the current phase)

Actual Duration: 3 days
{No. of days from day 1 until the actwal completion of the last activity in the current phase)

Running Agreed vs. Actual Duration: 3 of 14 days

{Agreed vs. actual no. of days from day 1 of Phose 0 until the completion of the last activity in the current
phase)

Running days from Day 1 (April 4): 3 of 105 days
{Actual number of days lapsed from start of Phase 0 up to the total duration of the contract of
engagement — 15 weeks or equivalent to 105 days)

PHASE 1: PRE-SURVEY PREPARATIONS
Start of phase 1 is on April 12, upon receipt of the data gathering tools from ERIA.

Deliverables Completion
Finalized data gathering tools April 19, 2022

Note: initial data gathering toal provided by Citra Endaf | Note:

last April 12, 2022 was improved by MPA to make it Aprit 13— 17 is
simpler and easier to understand by the respondent haly week
while retaining the imtegrity and completeness of the
required data.

Finalized the working survey program April 21, 2022
Enumerator's Training on Survey Instrument % MPA April 22, 2022
| Testing of survey instrument with pilot respondents April 23-25

Agreed Duration: 21 days

Actual Duration: 13 davs

Running Agreed vs. Actual Duration: 16 of 35 days
Running days from day 1: 16 of 105 days
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PHASE 2: SURVEY PROPER & IMITIAL VALIDATION

Start of phase 2 is on April 19, upon receipt of the list of companies for survey from DOE (List of
companies to be surveyed was pravided by DOE cfo Jim Bolundaoy on April 19 hut with addition/revision
on April 22).

Deliverables Srart Completion

Ongoing | Started contact with the respondents via call, April 22, 2022 Ongoing

email, letters, etc.

[Mote: Some respondents
Ongoing | Oriented the respondents April 25, 2022 Ongaoing
Ongoing | Filled-out of the survey by the respondents April 27, 2022 QOngoing
Ongoing | Validated data with the respondent April 30, 2022 Ongoing
Ongoing | Reviewed initial raw data in excel from survey April 30, 2022 Ongoing

pProgram

Approved initizl tables and results as basis for - -

FGD with DOE and/or ERIA

Agreed Duration: 42 days

Actual Duration: 21 days (ongoing]

Running Agreed ws. Actual Duration: 37 of 77 days
Running days from day 1- 37 of 105 davs

PHASE 3: COLLATION, ANALYSIS, AMD FINAL VALIDATION
Start of phase 3 is estimated on May 13, after initial presentation & validation of survey data with ERIA.

Deliverables Completion

Integrated final raw data in excel from survey program -
Approved final tables and results as basis for FGD with =
DOE and/or ERIA
Drafted study report and presentation to principals -
Submitted executive summary for companies -
Agreed Duration: 63 days

Actual Duration: To be started

Running Agreed ws. Actual Duration: To be started

Running days from day 1: To be started

Prepared by:

"

A ) et A Sl
'/'_,.r"{r" o] '.'::ﬁb'n.-"rj;
" /__.-."' s - # # i -
Engri-idiarc Lester P. Malibiran Engr. EL_!ﬁ&ne F. Araullo
Head! Program Management Director, Energy Research & Program Development
Meralco Power Academy Meralco Power Academny
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Abbreviations

Im addition to the below list, several single-use abbreviations and acrenyms are also defined
throuzhout the document text.

ASEAN
ASHRAE
AEECR
AEUR
BPO
CEA
CECO
CEM
cop
DOE
EE&C
ECCR
EUI
ELIME
HWvaC
HHV
MERS
AT
Keraloo
MNEECH
P5&
RTI
TESDA

Association of Southeast Asian Mations

American Society of Heating, Refrigerating and AC Engineering
Annual Energy Efficiency and Consendation Report
Annual Energy Utilization Report

Business Pracess Qutsourcing

Certified Energy Auditors

certified Conservation Officer

cCertified Energy Manager

conference of Parties

Philippines Departrment of Energy

Energy Efficiency and Conservations Act of 2019
Annual Energy Consumption and Conservation Report
2nErgy use intansity

|DOE Office of) Energy Utilization Manazement Bureau
heating, ventilation, air conditiening

High Heating value

kinimum Energy Performance Standards
meazuremant and verification

Kanila Electric Company

mational Energy Efficiency and Conservation Program
Philippine Statistics Authority

Recognized Training Institutions

Technical Education and 5kills Developmeant Authority
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Executive Summary

With the Department of Energy (DOE} as itz leading proponent, the Energy Consumption for
Commercial Establishments survey was conducted in support of the implementing suidelines of RA
11285,

The market survey intends to provide baseline data, determine the energy imtensity performance for
office and retail in the commercial sector and recommend energy efficiency performance
indicators/action plans to help DOE formulate and implement effective strategies for the industry.

An online survey was conducted to gather pertinent information on energy use from commercial
astablishments, mainly in the National Capital Region (NCR). The list of companies from DOE yielded
57 respondents categorized into Retail, Office, and Condominium for 2018 and 2019.

The initially completed calculations of the EUI for both office and retail had shown an extensive range
of EUI from as low as 50 to as high as 700 kWh/m2; furthermore, after several analyses and iterations,
wi had sesn no particular pattern when correlated with the buillding GFA, age, occupancy, hours of
operation, energy consumption and even who are the owners of the facility.

After normalizing the data for offices using the ASEAN benchmark practice {using 124 hours/week for
office buildings and 94 hoursfweek for retail buildings), the results indicated a range of EUI
performance of 202 4 — 2698 kWh/sqm/yvear for office buildings in the Philippines. However, since
the data is normalized using 3 function, it is recommended to assume the EUI for offices at 245-261
k€Wh/sgmyfiyear with a range from 109.0-294.0 kWh/sqm/year and = median value of 223.2 for 2018
and 202.4 kKWh/sqm/year in 2015.

For retail establishments, a normalized EUIl had shown & range from 145.1 to 364.0 kWh,/sqm/year;
for this retail segment, it is recommended to assume the EUI at 297 kWh/sqm/year for 2018 and 283
kWh/sqgmyyear in 2012, with a median value of 269.8 in 2018 and 250.3 KW h/=qm,yearin 2019.

We recommend these normalized ranges for the office and retail establishments, given the early
stages in the energy management adoption in the country in these market segments and other
previous findings identified in this report.

There is & need to understand the nature of the businesses' operations to set acceptable or realistic
standards in the Philippine scenario. There should be an effort to gather as much literature and
infermation on these companies as to understand their energy use and issues.

A more thorough study should be done on specific factors that affect energy consumption and how
we can improve the EU| data gathering and monitoring for commeercial establishments, given our
survey experience with them, such as data quality issues, availability, and energy management
knowledge. This survey study details cur findings, assessments, learnings, recommended policy
interventions and next steps in the succeeding sections of the report.
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1. Study Background

Objectives

Prior to the enactment of the Energy Efficiency and Conservation Law (RA 11285), energy consumption
by end use were limited and electricity consumption by commerdial retail and offices in Metro Manila
wiere not broken down by end-use. There is limited evidence on Metro Manila's commercial retail and
office spaces energy consumption data, types of fuel used, and other valuable information needed to
implement energy efficiency measures. Energy baselining in the commercal sector must be
understood, hence, this survey is conduwcted from February to end of March 2022,

The primary goal of this study is to obtain comprehensive and reliable source of information that will
serve as a reasonable and defined starting point for comparisen of Building Energy Intensity [BEI) for
commercial retail and office spaces. The survey results may be used to evaluate the effects of policy
interventions, and track progress of an improvement measures and programs to improve
sustainability through efficient use of energy. Specifically, the survey was designed to accomplish the
following:

1. Determine the energy consumption performance and profiles of 100 commercial
establishments provided by the Department of Energy (DOE)

2. Establish performance standards and energy efficiency indicators for commercial
establishments, including:

a. Energy Use Intensity (EUI) in kWh/sqmfyear
b. Percentage share of electricity and other fuel use in retail and office spaces
. Median age of commercdal establishments

3. Establizsh baseline data and statistics of energy consumption from commercial establishments
for energy policy analysis and energy consumption trends

4. Determine challenges and areas of energy efficiency improvement in commercial
establishments

The baseline data used in banchmarking EUI in this survey was the ASEAMN EUl standard as noted ina
United Mations report in 2020.

Project Team Responsibility

# Conduct energy surveys to a selection of 100 commercial establishments from the list of
companies provided by the DOE covering the years 2018-2045. Parameters to include:
o Types of energy utilized;
2 Monthly and annual electricity and water consumption;
©  Gross Floor Area [GFA);
< Energy consumption for air-conditioning and lighting when available
# Provide the team including senior comsultants, IT technical support and enumerators as
project members to ensure project completion in accordance to time and gquality;
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& Develop the survey instruments based on provided samples and data requirements of ERIA,
DOE and the technical direction of MPA's energy experts;

& FProvide and utilize established ICT tools to cellect survey data and transfer the data to excel
file as 3 dataset;
Produce and provide regular reports including raw data, preliminary graphs and charts;
Conduct validation, provide feedback and analysis; and

& Prepare a terminal report summearizing all mems covered in the scope of engagement.

Figure 1. Project Timeline
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There were adjustments towards the end of the project timetable which pushed back the submission
of this fimal report, including directions to make additional analysis based on the nomalized data of
the companies.

Limnitations and challenzes

It iz appropriate in this brief report to acknowledge some of the limitations and research challemges in
the information presented. Energy use and fusl comsumption estimates are based in part on self-
reported from survey respondents. It would have been preferable to estimate aggregated revenue
reports from actual M&V, and back up evidence-based derivations with further expert corroboration
to best represent the EUI of Commercial Buildings in Metro Manila.

It iz also worth noting that the sample size are pre-determined list from the Department of Energy
[DOE]). The criteria for the sample size suggested that the list are few of the sample establishments
that have best available data. And due to time constraints, it would be beneficial to utilize the list

instead of undergoing rigorous sampling.

It would be best to chase responses from building expert to have granular data wisibility and
representation.
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2. Methodology

Pre-Survey S5tage

A pool of educators, trainers, cperations professionals and experienced datz gatherers and evaluators
who are proficient im English, Filipino as well as digital and work applications were identified and
selected.

All Team Members underwent several training sessions on the following: Energy Efficiency concepts,
standards and benchmarks, Philippine Energy Law and the wse of the data gathering tools.

An Operations (OF) Manual containing impeortant information was created as a reference for the

Team. The project team was also guided by the survey workflow that was developed for more efficient
data gathering.

Figure 2, Survey Gathering Workflow
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Sampling Stage

The DOE Designated Establishment [DE} list. The survey used a predetermined set of 100 companies
which were selected from the list of the Department of Energy [DOE) as its total population for the
survey. This list included companies that have previously submitted Energy Efficiency Reports to DOE.
Likewise, there is a2 good balance between designataed establishments type 1 and type 2.

The first list had 100 companies that were categorized into the following: Real Estate & Renting,
Multiple occupancy, OCffice, BPD, Malls and Hotel: & Other Accommodations. Three main
classifications emerged: Retail, Offices and Hotel/Condo. The goal was to successfully survey and
achieve a sample size of least 30 companies in Retail and 30 in Offices. It was later decdded not to
proceed in analyzing hotels and condos due to the different parameters needed and insufficient data
available for the survey.

This initial list contained the names of the companies, addresses, names of point persons, and type
of energy used. However, they lacked the important contact numbers. The DOE addressed this by
sending the revised list with contact numbers on April 22, 2022 {Attachment B) . Challenges began to
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arise in the second week of data gathering. There were multiple emazils that bounced. Dozens of
compamnies did not respond. Several contact persons have changed. & second list of additional
compamnies was then requested from the DOE. The second list provided 100 additional companies to
replace non-responses and duplicate entries in the first list.

In the process of going through the list, additional concerns were encountered such as incorrect point
persons or centact details, double entries of buildings that are fisted under different company names,
and commercial buildings which were not operational in 2018 or 2015

These issues led to the delay of engaging the survey particdpants and eventually pushed back the
timetable dedicated for the data gathering and validation parts of the survey. Of the 200 companies
in the DOE lists, MPA reached out to 185 [33%), 92 were successfully contacted and responded while
93 (47%) were removed or not considered due to the following reasons: Did Not Respond [51), Decline
to Participate (13), 22 Double Entries and 7 were Not Qualified to take part in the survey.

A&n additional five (5} companies that were not part of the DOE list were added to augment the number
of respondents needed to achieve the proper sample size for the retail category. This brought the total
number of respondents to 97.

Plegse rote that for purposes of understonding the nature af the estoblishment’s operations and
gnalyzing the data, this report conteins information such o3 compony nomes, oddressss, contact
persans etc

Survey Tool Design, Questionnaire Development and Implementation

The survey tocl was derived from the initial Excel file provided by ERIA which had been used in their
previous energy efficiency surveys. The ERIA Excel file had 4 parts: General Information, Ensrgy
Consumption, Air Conditioning System and Lighting Installations.

With the directicns from DOE, ERIA and MPA, the team reviewed the ERIA Excel file and developed a
survey tool form with a link that could be directly sent to the respondents. The first draft was shown
to energy practiticners for feedback prior to deployment.

It was also decided to implement the survey through digital/online platforms. The country and Metro
Manila were still under changing COVID-12 restrictions, which made in-person implementation
difficult to carry cut at that time.

Finally, data for the years 2018 and 2019 were selacted as the data from the more recent years (2020
& 2021) were deemed not to be representative of the normal operations of commercial
establishments due to the pandemic.

The survey tool was designed to have four parts for better crganization of information and to allow
users to review, save, exit after each part, and retum to their saved work based on their availability.

Part 1 - The Introduction and General Informaticn page

*  Introduction to the survey, instructions and contact details of the primary and alternate
respondents of the company.

* Building descriptions: Building footprint {in sqm), number of fioors, age of building, Gross
Floor Area {GFA in sgm), operating hours, estimated occcupancy rate and fields for
general descriptions of the establishments facility, cperations and energy efficiency
initiatives.
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Part 2 - The Types of Fuel Used

#  Respondents were asked to input the annual and monthly electricity energy consumption
(kwh), consumption of other types of fuel such as water (liters), diesel {liters), LPG [kgs),
coal {kgs), renewable energy (EWh) and other sources, if any.

*  Open-ended portions were provided in order to allow respondents to describe any
incident that may have resulted in irregular or unusual energy use during the period.

Part 2 - Air Conditioning Section

®  The initial question asked was if the company had available data on their monthly and
annual energy consumption of their air conditioning system. Sowrces of data to come
from sub-metering and other recording means available.

*  [f this was not available, respondents were asked to identify which type of aircon systems
were in use. Examples: centralized, VRV/VRF, split type, others.

*  For each type of aircon unit, they were asked on the floor areas [sqm) of various sections
of the buildings [public areas, restaurants, stores, offices, etc. as well as the COP of the
AJC system.

Part 4 — Lighting Section

*  First question in this section was if the company had data on menthly and annual energy
conzumpticn of their lights

*# |f none, they were asked about the areas of various sections of the buildings [public
areas, restaurants, stores, offices, total floor area, etc.)

Additional versions of the survey tool were developed to accommodate respondents who had
difficulties accessing the form due to company policies and security firewalls.

# An Excel file format where the respondent could accomplish offline. The Excel files were emailed
to the respondents and were sent back for incusion in the main survey file.

® An Abridged Version of the survey composed only of Parts 1 and 2 was also developed in both
Excel and digital formats in order to address the setbacks experienced in gathering data for
Parts 3 and 4. This was created on June 2, 2022 as a strategy to draw back respondents to
participate.

Refer to Attachment A for links to the various versions of the survey form.

Data Gathering and Survey Process

The Surwey Enumerators. Eight (8] enumerators were trained to engage the respondents and to
provide technical support during the data gathering activities. They wers tasked to contact the
respondents and provide guidance throughout the survey process.

The enumerators were provided with an operations manual that included the rationale and
background informationm on the project, general instructions, presentation materials, risk
management matrix and script that were used in their initial interviews with the respondents. They
also took care of sending the Consent and Confidentiality forms to the respondents.
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Some strategies used in the initial engagements with respondent were:

# Group orientations were conducted for engineers and energy managers for companies [
buildings belonging to a conglomerate (example: Ayala Malls Inc. / Ayala Properties Inc.] with
the presence of a point person who helped gather and give instructions to the different
building respondents.

# The enumerators started with an orientation and guided interview to provide the background
and rationale of the survey, to make introductions between the enumerators and
respondents, to get basic understanding of the companies and their cperations and to

handhold the respondents on answering Part 1 and provide the directions in completing Parts
2-4.

The Respondents. There were 87 companies who participated in the project. Outof this, 30 completed
the survey while 3 gave partial responses and 4 provided data cutside of the requested 2018 f 2019
consumption. The data from these 7 companies were not included in the results, charts and graphs.

Izsues and Challenges in Data Gathering. The first major hurdle was establizhing first contact with the
respondents due to the erronecus names, contact numbers and email addresses of point persons in
the two sets of lists provided by the MDE. The second hurdle involved getting immediate responses
from those they were able to connect with. There were also technical izsues in the use of the form
and access to the link. Respondents with unstable internet connections tock longer to finish and
upload their forms while those with strict data privacy set-up had to be sent the Excel format via email
which were then inputted in the main data file.

For example, two {2} enumeraters had to contact 31 companies each in erder to accomplish their
individual quotas of 13 respondents each.

Diata Consolidation and Yalidation

Ewen though all these companies had previously submitted energy consumption reports to the DOE,
there was & need to check on their responses in the survey forms. After the first set of data came in,
an initial validation of the results was done to check on the numbers and trends in energy consumiption
and ELII.

The first stage of review focused on checking on the completeness of responses [all fields filled in,
varification of non-completion where companies are only operational for certain months) validation
of cbvious errors in encoding etc.

The progress report meetings with ERIA and DOE also served as a good avenue for validation since
they provided feedback on the data and charts of the survey. The Project Team took note of ERIA's
and DOE's recommendations and were guided by their insights including:

& [nstructions to foous on achieving a sample size of at least 30 companies each for both retail
and offices. MPA clarified that since DOE's list included some condos and hotels, these
companies were included in the data gathering. However, they were [ater dropped in the final
analysis.

& Sugesestion to complete monthly and annual energy use by averaging and inputting figures for
the months with no operations.

# Feedback to review cperating hours, as it was noted that there were some exceedingly high
figures. This was validated with the respondents and corrected. However, some companies
like BPOs maintained their numbers at 168 hours/ week reflecting their 24-hour daily
operations.
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# DMr Artemioc Habitan of DOE suggested nommalizing operating hours by using the ASEAN
standard of 2000 hours per year.

# Recommendation to not include company names in presenting data during presentations to
protect the privacy of all respondents.

# Instruction to categorize the buildings according to function in order to maintain the
consistency of data to be presented.

On the second stage of validation by Week 8, the graphs were still showing immagularities from the
expected rates of EUI for retail and office buildings. Enumerators went back to the respondents to
gather additional information. Some common cbkservations and findings we found from this
guestioning are:

# Gross Floor Area varied greatly from the formula of Building Footprint times the number of
conditioned Floors, dus to:

< Erroneous entry of number of floors - non-conditioned areas were included, non-
existent floors eg 13th floor stc.

o Companies have their own measurements for GFA based on floor plans.

2 Respondents found it difficult to segregate GFA for multi-use and multi-purpose
buildings.

< Possible dubious sources of GFA - use of business permits. [n the Philippines, the GFA
used in the business permits may be under-dedared or not updated when there are
additional features built.

# Energy consumption, types of fuel, ccoupancy rates and operating hours were also reviewed
because they were key factors in determining EUL

Additional Sources of Validation. On top of gathering infoermation from the respondents, the Froject
Team alsc referred to the following sources to countercheck infermation and understand the facility
better:

& Company websites;

# Annual reports and other secondary data sources;

# YouTube and other videos providing a wirtual tour or walk through of the building;
& Area Calculator Applications to determine Building Footprint;

# Skyscraper City, an online community of properties and people in the real estate development
industry, and

# Physical observation through site visits of some buildings.
& Interviews with cocupants of some of the buildings

Issues and Challenges in Validation. The EUIs of some buildings were found to be unusually hizh or
very low. The respondents of these buildings were asked to review, validate and,/or clarify their GFAs,
their energy consumption rates per month and even their aircon and lighting sub-meter mtes_ Several
respondents were able to reply and provide updated information but some were no longer responsive
to the validation inguiries.
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Data Processing and Analysis

Data from the respondents who completed the survey were consolidated in an excel form and were
categorized into Retail, Office and Condo as well as by year {2018 & 2019). Outlier data were then
identified from the consolidated figures. This prompted the project team to validate with the
respondents. Data cleaning, removing duplicate entries and validating completeness and accuracy of
submitted data were performed through ceordination with the enumerators. Figure 3 summarizes
hizwe the data are used in this study.

Figure 3. Data Process Flow

Data Source Method Resulis
Pretirninary Survey Resgonsa and Data
Ouettions Yalidetions
Sapendary and Datsbase and CH Basaline Energy
Fallow-up Surdey Crfculetions Use Diata

Data that are used to determine the baselime EUI indicators includes: GFA, Diesel EWh equivalent,
Percent of Total Energy Used, LPG kWh equivalent, Percent of Total Energy Used (LPG), Total kWh
Consumption.

To convert fuel used in Liters to energy [in kW), the formula is used:

Diesel used (L)x HHV for fuels (39 &J for Diesel)
3. 6MJ

Diesel kWh equivalent =

To determine the Building EW, the following formula is used:

EUT
T. Reported Monthly Energy Consumption + Energy Egquivalent of fuels used

Erass Floor Area (m?)

To generalize the EUI value for Office and Retail Spaces using statistical analysis, four assumptions
must be met:

*  Assumption of Mormality, which means that the data have a normal distribution or at
least symnmetrical.

*  Assumption of Homoscedasticity, which assumes that data from groups have the same
VEriance

*  Assumption of Linearity, which assumes that data hawve a linear relationship
*  Assumption of Independence, which assumes that data are independent

However, in actual cases, data gathered from actual surveys are inherently non-normal. There is
nothing inherently wronz with non-normal data, however, researchers needs to be aware of whether
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their variables follow normal or non-normal distributions since this influences how data will be
described and analyze.

Dealing with extremne walues and non-normal data can be best summarized with medians and
frequency distribution rather than mean and standard deviation. Analyzing continues data (t-test,
AMNOVA, linear regression] may also perform poaoriy in non-noermal data but only if the sample size is
smialler than 30.

There are strategies in dealing with non-normal data [Sainani, K.L., 2012 and Buthmann, A., 2018):
1. Identify and address reascns for non-normality
2. Use tools that do not require nermality {Kruskal-Wallis, Run Chart, Mood’s median test)

For the benefit of this study, since the main objective iz to generalize EUI for office and retail
establishments, the best approach is to force the non-normal data to fit 3 normal curve using a
function.

Since one of the input when determining the EUl is the operating hours, it is logical to use this input
in establishing & function to normalize the dataset. This is also necessary since the survey results show
that the reported cperating hours hawve a varied value. In the interest of this study, the following
strategies were implemented and tested to produce the moest realistic EUL value for commercial
establishments in Metro Manila:

* MNormalized Operating howurs of 38.2 hours/week or 2000 hoursfyear as suggested by the
Department of Energy

*  MNormalized Operating hours of 124 hoursfweek (8,888 hours/year) for Office Buildings
and 34 hours/week {4,883 hoursfyear] for Retail buildings using averaging the operating
hours from each building type.
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3. Results

Profile of Respondents

Majority of the survey respondents are directly in charge of the respective facilities. These were
Property Managersf Engineers, Facilities Manager f Engineer, Energy Manager, Engineering Director,
General Manager, Building Administrator / Engineer, ECO, Electrical Section Head, Safety Officer, Chief
Emgineer, Engineering Supervizor; while there were 2 respondents who are Executive Assistant and
Engineering Coordinator.

Profile of Companies

The companies provided by the DOE were composed of retail establishments {[malis), office buildings
[corporate offices, buildings with leased spaces for offices and BFOs) as well as residential
condominivm buildings. Several properties are mixded use such as residential condominiums with
retail fleors; malls with BPO offices and office buildings with retail shops. Majority of the companies
are located in the Mational Capital Region. Most of the malls, office buildings and condos in the list
belong to the Ayala group, where the assigned enumerators were able to coordinate easier due toa
single contact person per cluster.

The designated establishments use of commercial property in the PH commercial sector is varied,
multi-use, multi-purpose, multi-user, flexible and may all co-exist in the same building and even on
the same floor. This makes sectoral industry surveys challenging and complex which impact on
establizhing their optimal energy intensity.

Figure 4, Number of Respondent Companies by Category)

—

o

anaa

M HActail @ OFice ® Condp

Figure 4 summarizes the number of companies who responded per category and per year. A multi-use
facility may have responded inone or more categories. A number of companies in the DOE list were
determined to be in the condominium or hotel category and were initially included in the data
gathering efforts. However, the team felt that there is a need for a different set of parameters for this
category im crder to gensrate more meaningful EUL These companies were therefore not included in
the Energy Efficiency Data analysis and graphs.

On Aircon and Lighting Data Attachment C summarizes percentage completion of the varicus parts of
the survey. Unfortunately, some companies interviewed had no available data on their monthly and
annual aircon and lighting energy consumption. Please refer to the table below for the actual number.
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Table 1. Companies with mo annualf Maonthly aircon and Lighting Data

Mo Annual No Annual Mo Annual Mo Annual
Type L ACData | Lighting Data Aot AC Data Lighting
Submitted s Submittad e
Data
Retail 32 7 3 32 5 10
Office 33 16 20 35 22 24
Condo 14 8 g 17 11 11

Energy Efficiency Survey Results

General Findings

The survey results (removing the extreme ocutliers) showed a wide range of EUl performance for
offices, retail, and condo in the Philippines. These approximate the extreme ranges (from best and
worst) versus the EU| of other markets in mature economies like Singapore, Malaysia, Japan, Hong
Kong, and others.

After normalizing the data, the EUI average from different buildings are more convincing. Thers was
an effort to explore and analyze further some correlations or patterns wsing several drivers or
wariables, as shown on the following graph, with the intent to find some reason or answers to the EUI
wvariations across these commercal establishments; Attemnpts were also made to investigate
establizshment sample clustering by end-use or purpose to determing some patterns. The findings
show no pattern or streng correfation between the building EU versus GFA, KWh total usage, age,
location, occupancy rate, hours of cperation, and even the property owner. Hence, thers was no
conclusive evidence to suggest that there exists some direct correlation between these factors.

Based on the experience in the survey, client validations, and analysis, there were many factors
identified that may hawve affected the EUI, such as data gquality, competency of the property
manager/energy practitioners on energy performance, the multi-use/purpose and functions of the
building, characteristics, features, age, design of buildings and behavicr of the users.

Assessment/Insights about the Respondents

1. Some of the contact persons or the appointed Energy Managers and staff need to
strengthen their data collection and control the data quality as there are undocumented
building/ facilities/ energy parameters.

2. The low and inconsistent data quality indicates the need for respondents to improwve their
awareness and importance of the DE energy performance, energy baselining, use of ensrgy
performance indicators, and benchmarking.

3. There are plenty of opportunities to improve energy management processes and systems in
these companies, as seen in the lack of reliable and available data on SEUs, energy balance,
baseline, and the respondents’ ability to present the imformation.

4. The use of commercial properties in the Philippines commercial sector (multi-use, multi-
purpose, multi-user, and flexibla) is a factor that affected establishing optimal energy
intensity gathered from cur survey results and respondents’ validations where the project
foous is the office and retail categories only.
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Building Energy Wtilization for Offices {2018 and 2019)

It can be inferred from the Box Plots (see Fizure 5} that Office Spaces in Metro Manila has a median
value of 177.8 kWh/sqm/yr. However, due to the non-normal distribution of the data set, the reportad
building EUI was normalized using operating hours at 124 hours/week (6388 hrs/vear). It shows that
the median EUls for Office Spaces in 2018 was 223.8 kWh/sgm/the year 2018. However, there was an
improvement of 3.5% EUlin 2019 at 202 4 kK'Wh/sqmfyear.

Figure 5. 5pread of Mumerical EUls for Office Spaces compared with non-normal data {2013)
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Figure 6. Spread of Mumerical EUls for Office Spaces compared with non-normal data {2019]
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ElUls can also be estimated using frequency distribution, wherein we take the mode value of EUls in
the distribution. However, this is only an estimation that Office Spaces EUI using this method would
suggest avalue of 240 KWh/sgmj/yearin 2018 and 290 kWh/sqm/year in 2019,

Figure 7. Frequency Distribution of EUls for Office Buildings {2018)

Office 2018 (Mormalized at 124 hrs/week)

i5

0 III|II||||II II

;OED BOO120 150 35Q EIR 240 37} 300 330 IS0 3A0 430 450 480 510 3540 5Y0 600
Building EUT (k'hfsgm fysar]

0

1

Freguancy (nl
=] kn

1

in

[

o

Ln

Xource: MPA, 2022

Figure B. Frequency Distribution of EUls for Office Buildings (2019}
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An aftermative way to determine the EUIs will be to use control charts. With control charts we can
study how our EUl observations changes over time, in this case for 2018 and 20189 Figure % shows that
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the Center line for EUIl observations in Office spaces iz at 248 k'Wh/sqm,year, which also represents
the actual process average. This is approximately consistent with the value suggested by the box and
whisker method.

Figure 9. X-bar Chart for Office Normalized at 124 hoursweek EUls (2018-2019)
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It will be worth noting that determining the central tendency of EUI distribution will depend on the
type of data. It is usually inappropriate to use the mean in such situations where your data is skewed
[asseeninFigure 10 and 11}. You would normally choose the median or mode, with the median usually
preferred. Since a multi-modal distribution can happen, as in the case of Figure 10, or a bi-modal
distribution can also happen, as s=en in Figure 11.

Figure 10. 5ample Skewed Distribution of EUIs for Office Buildings [2018)
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Figure 11. 5ample Multi-modal Distribution of EUIs for Office Buildings (2018)

Histogram of 2016_EU|-Retail
Mormal

Mean ZLFE
Sulww AGDE

n

Freguincy

2018 _ELI-Ratall

Lowrce: MPA, 2022

Building Energy Utilization for Retail Spaces {2018 and 2013)

[t can be infarred from the Box Plots [ses Figures 12 and 13) that retzil spaces in Metro Manila has a
median value of 250.7 ¥%Wh/sqm/yr. However, due to the non-normal distribution of the data s=t, the
reported building EUI was normalized using operating hours at 24 hoursfweek (4888 hrsfyear). It
shows that the median EUls for Retail Spaces in 2018 was 269.8 kWh/sqgm/the year 2018. However,
there was an improvement of 7.2% EUI in 2019 at 250.3 KWhy/sqm/year.

Figure 1. Spread of Mumerical EUls for Retail Spaces comparad with non-normal data [2018)
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Figure 13. Spread of Mumerical EUls for Retail Spaces compared with non-normal data (2019)
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It can also be observed that the EUI using frequency distribution would suggest a value of 210
kWh/sqgmyyear for retail building in 2018 and an EUI of 230-220 KWh/sgm/year in 2013. This is a classic
example that even when data forced to be nomnalized, bi-modality and multi-modality can still ocour.

Figure 14. Frequency Distribution of EUls for Retail Buildings (2018}
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Figure 15. Frequency Distribution of EUls for Retail Buildings (2019}
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Using the control chart X-bar value, the retail Center line, which represents the actual process average
value is observed to be 266 EWh/fsqm/year. This approximately on par with the value determined
using the box and whisker method.

Figure 14. X-bar Chart for Retail Normalized at 34 hours/week EUls [2018-20193)
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Building End-use Energy Lhtilization Profile

Retail buildings surveyed consumed mainly electricity, although a few large zhopping malls zlso
utilised LPG, primarily in their food and beverage section, and diesel, as fuel for back- up generators.
Like offices, these buildings had different operating hours but averaged 24 hours weekly, which
corresponded to 4,E88 hours annually. Therefore, total energy consumption was adjusted to reflect
the same operational hours of 4,888 hours per year to rationalise energy consumption for com parison
purposes.

Figure 14. Energy End-use for each Building Type (2018-2013]
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It cam be seen from Figure 14 that ‘Other loads® take up an average of 72% of energy use for office
buildings, while itis 62% of energy use for retail buildings. Cooling solutions consumed the nextensrgy
use at 21% for office spaces, and 26% for retail spaces. While lishting loads has a discernible
consumption at 7% in office spaces, and 9% in retail spaces.

There can be an ambiguity of other loads having a substantial share of connected loads compared to
lighting and cooling selutions. Possible reason would be underreporting of district cooling and heating
for multi-use spaces which sometimas, the respondents categorize them as loads that does not belong
to either lighting or cooling. This is apparent for office buildings, howewver, the arsument may hold
evident for retail spaces, where large shopping malls and retail complex in the Philippines have high
concentration of eateries and restaurants.

Therefore, it would be best to explore this in future studies to evolre the findings of this study.
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4. Summary of Findings
The key findings from the commerdal energy consumption survey can be summarised as follows:

a. The average BEl values derived from the survey are summarised in Table 2. Because of the
limited number of survey samples, these BE|l values were indicative baseline average values
cnly for cenveptional buildings without energy efficiency measures. The BEI values for
conwventicnal retail buildings, and offices were not conclusive and should be analysed further
using more samples and taking the study at a national level to best represent the EUIl baseline
in the Philippines.

From the statistical amalysiz performed in Section 2 of this report, normalizing EU by &
function using cperating hours would be the best course to determine the EUI. The summany
provided im Table 2, supgests that the EUI for Office Spaces in 2018 is 245 KWh/sgmfyear and
251 kWh{sgm/fyear in 201%. For retail buildings, the EUl is approximately at 283 to 237
EWh fsgm fyear.

Different approaches to determine the expected EUIs were presented in this report, however,
it is recommmended to determine the non-normal and normalized EUIs using box and whisker
method to detarmine the EUI distribution. 5ince the data presented are also normalized,
taking the mean [average value) can perform well in this situation.

Table 2. Summary of EUls for Commercial Establishments {2018-2019)

Average EUI Control EUN Ranges (kKWh//sqmjyr)
[kKWh fsqm fyear] Chart CL o1 ‘Median a3
Office (2018) 245 Sk 1202 2238 290.0
Office (2019) 261 109.0 202.4 294.0
Retail (2018} 297 Sk 1451 250 8 3640
Retail (2013} 283 164.2 2503 354 8

b.  Awverape BEl walues by building type can help in monitoring national trends in building energy
efficiency. Figure 14 shows average EUI {or BEl) against years, illustrating the trend of energy
performance of Singapore office buildings, hotels, retail buildings, and mixed developments
that have attained Greem Mark certification since 2008, The EUI of office buildings has
improved by 15% since 2018, retail buildings by 8%, and mixed developments by 13%.

Figure 14. Average EUI Trend Braakd cwn for Commercial Buildings
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At the commencement of Energy Efficiency and Conservation Act (RA11285) in Philippines, it is
expected to hawve greater energy savings because of the Philippines after establishing the valuss
reported in this study which shows that Retail and Office spaces in Metro Manila has comparable EUls
to Buildings in Singapore 14 years ago, as seen in Figure 13.

5. Recommendations

There is a need for a further and more thoroush study on specific factors that affect energy
consumption and how we can improve the EUI data gathering and monitoring for commercial
establishments, given our survey experience with them, such as data quality issues, availability, and
energy managemsnt knowledze.

Below are the recommended interventions to address these gaps, provide a stronger foundation for
energy performance review and monitoring, and as well as support the DOE's strategic plans for their
BNErgy management programs:

1. Educate orTrzin the Designated Establishments {DE)] on proper data definition, gathering plan,
momnitoring, recording, collection, and establishment of their eperzy performance
measurements, EUl. and energy baseline. This is a common weakness among designated
establishments as they tend to focus right away on projects or technology upgrades without
understanding the essentials of energy management.

2. Becognized Training [nstitutions [RTI) must reinforce training/education of CEM, CECO, and
CEA on the proper energy management framewaork, the importance of data quality, energy
performance analysis, baselining and benchmarking. Proper reporting to ensure that we
capture the actual performance of the DEs as part of the annual reporting to DOE.

3. Designated establishments {DE)'s must include in their monitoring and reporting their energy
performance trend versus EUI baseline utilizing their current and past/historical performance
figures.

4. Designated Establishments must provide support and incentives in developing CEM, CECO,
and CEA capabilities in designing their own Energy Management programs, goals, strategies,
and plans for improving their EUL.

5. Integrate crganization development and project management in energy programs, so Energy
Managers and Conservation Officers have a more holistic perspective on using energy in their
facilities.

6. DOE may also include the assessment of the DEs energy management performance and
accomplishments (2.2, adoption of the energy management system, presence of @ baseline,
EUI, and performance trend) in the required regular energy audit report or annual energy
reports soonest to support the planned MEF and NZEB program im 2025. This is consistent
with the expected obligations {integrate an energy management program) of the DEs as
stipulated in the implementing rules and regulations. The energy audit is not simply focusing
on specific technology issues/project opportunities but also the presence and effectiveness of
the energy managemeant system, programs, processes, practices, organization, peaple, and
the DE's regulatory compliamce.

7. Likewise, Energy Auditors, in conducting an energy audit, must also include the assessment of
the Des energy management program, presence of a baseline, EU, and performance trends,
among others, in the initial phase of the energy audit following best practices. This was also
identified in the DOE"s department circular on the role of the Energy Auditor.
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COE can consider using the above recommended initial EUI infermation in establishing the
industry,/sector initial EUl or energy performance standard as the basis for inputs to the
planned MEP reguirements in 2025. Commercial building EUI can further be classified beyond
the office and retail {e.g., BFO, mixed-use, hospital, schools, data center, etc.) subject to the
awailability of reliable data in the commerdal sector for more focused application of energy
performance.

Feedback / Requests from respondents:

There was an expressed need for developing awareness and capacity building of businesses
[especially Energy managers).

Request to share results of the survey

Request for updates from DOE on the next steps.
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Appendices

Appendix A. Survey Links

hitps://apspinoy.info/form view. php fid=40339

PART 2-4 {2018)
hitps:/ apspincy.info/formview . php fid=3 2838

PART 2-4 {2015)
I s i Fid= ]

EXCEL SURVEY LIMK
https:/fdrive.google.com/file/d/1kSEFNNEoRYECELVE zotDZMy B3pHz WO viewFusp=sharing

Appendix B. List of Companies provided by DNOE

https:/fdrive.poogle.com/file/d/115RY lcoaMY U DNHvz 3NtaSIrhwBglgz/view fusp=sharing

Appendix C. List of Companies [According to Responses by Categary)

https://drive poogle com)/file/df 1Ksuly B ThEFS-LidBppz3xN37deehw?/view?usp=sharin

Appendix O Fresentation Materigis

& FProject Team Presentations
https://drive.goosle.com//drivesfolders/ Lvkmab-

D185 T475yThd2d8pd jawk2 S usp=sharing

# Feports to DOE and ERIA

Appendix E: Project Resource Guide (Operations Manuai]

https:/fdrive. poogle.com/file/d /19 cuFA A8 w12 1-DpWiDtGrH Ia g TXPEF fviewTusp=sharing

Appendix F: Supplementary Survey Resultsf Analysis and Other Informaticn

hitps:y/docs.socele com/document fid/ {5 InLlyOr-

GCPLELEEIbTgE OO0 BdOviIFxCPESwmgms /e dit Juzp=charing

. Energy Efficiency Data using Building EUI for Commerdal Offices {2018 and 2013)
A Correlated with Total kWh Consumption (Sorted from highest to lowest - 2018 and
2013)

B. Correlzted with Total Gross Floor Area [GFA) [Sorted from highest to lowest - 2013
and 20159}
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1. Energy Efficiency Data using Building EUI FOR Commercial Retail (2018 and 2019)

A

Correlated with Total kWh Consumption [Sorted from highest to lowest - 2018 and
2019)

Correlated with Total Gross Floor Area (GFA) (Sorted from highest to lowest - 2018
and 2019)

Il k'Wh Load Breakdown for Office and Retail (2018 and 2013)

A

B.

kWh Load Breakdown Office (2018 and 2013)

kWh Load Breakdown Retail {2013 and 2019}

V.  Water Utilization {in Li} and Water Use Intensity {Li/m2) for Commercial Office and Retail
{2018 and 2013)

A

B.

C.

.

Water Utilization {in Li} Correlated with Water Use Intensity [Li/m2) for Commercial
Office {2018 and 2013)

‘Water Utilization {in Li} correlated with Water Use Intensity (Li/m2) for Commercial
Office -Sorted by EUI (2018 and 2013)

Water Utilization {in Li} Correlated with Water Use Intensity (Li/m2) for Commercial
Retail (2018 and 2013)

Water Utilization {in Li} Correlated with Water Use Intensity [Lifm2)] for Commercial
Retail — Sorted by EUI {2018 and 2019)

V. Monthly Energy Use [in kKWh) for Commercizl Office {2018 and 2013)

e

B.

C.

Electricity Consumption {in kWh) for 2018 and 2019
Diese| Consumption {in Li) for 2013 and 2019

‘Water Consumption {in Li] for 2018 and 2019

Vl.  Monthly Energy Use (in kKWh) for Commercizl Retail (2018 and 20153)

A

B.

C.

O

Electricity Consumption {in KWh) for 2018 and 2019
Diesel Consumption {in Li] for 2013 and 2019
Water Consumption (in L) for 2013 and 2019

LPG Consumption (in kzs) for 2018 and 2019

Appendix G: Row Dota in Excel Format

https://drive.poozle.com/drive/folders{1 ohirhckW PoxRExry vlpwchCAISlonsna

Appendix H: Colculation aond Choracterization of Commerciol buildings

hitps:/fdocs.googqle.comfpreadsheets/d/ 1384 1I2fONsLesHE iallHaxDr EX-

ZfsleditPusp=sharing & ouid=11115514193732532525 23 & rtpof=truc&sd=true
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Appendix C

Energy Consumption Survey Questionnaire for the Industry Sector

Table AC-1. General Information

Company hame!

Address of factory:

Contact person, & position: Name: Position:
Contact phoneno. & email: Telephone: Email:
Industry category:

1) Sugar factories
2) Cement factories
3) Food factories (beverages and canned & packaged food)

{To Indicate the industry category that
best describes the factory production)

1) Main products:
Dresription of preducts (please state

type of main products and
measurement of production outputs,

2) Unit of production output:

e.g- kg tonnes, ma, liter, etc.):

- ffuel o 1) Bituminous 2) Dicsel 3) Fuel ol A 5) Natural 6)Fuel wood
ype of fuels used: coal iesel uel o atural gas & wood waste
Calorific value of respective fuels: 1)24,618kifkg  |2)42,600kl/kg 3)42,600kifkg  |4)47,700kl/kg 5) 36,031 ki/kg 6) 15,500 ki /kg
To fill in details below.
Examples: ;
1) Steam o
Category of production processes [to |generation: L
indicate which processes are 2) Heating: o
deployed in factory): 3) Process cooling:
4) Others [to
specify):
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Table AC2. Energy Consumption and Production Data of Industrial Sector

Total Total Equrralent Total yeark Energy Use
Onsite power Fuel#1 Fuel#2 Fuel #3 Thermal Electricit Hlectrkity enev; ! Tl Inte?'lvs'
Year 2l 4y ener:tian {State fuel type & (State fuel type & (state fuel type & Ener Caonsum i!;n Canstmptic cunsumgzion e eeton] e fhradtction BHEGTE || ey EUI'w’ Ri ks
[utility bills) | 8 ; P wp wp BY L in MUy P output#1 | output#2 | output#3 | outputza output e
ion) ption}) consumption) consumption) [P+asR 5]
GH K D+E L+ 0/T]
[ 1 [D+E] M x36] IL+n] [o/1]
To state fuel type used (eg.fuel oil
Fuel type: Ele ctricity Electricity diesel, natural gas) and respective C¥
values
o 1) To obtain fuel consum ption in physical
Calorific s Wi unit of fuels from survey respondents.
Yalue
2) Fuel energy consumption is computed
ffrom the am ount of fuels consumed and
- {production | (production {production {production {production . respective calorific values.
Unit &Wh) (kWh) (5 e ) M1y [ ) M) [ ™M My (kWh /4y ™Iy M) G S e anity) unitiyy | MVprod mit/y)
3)Equivalent electricity consum ption in
Column N is adirect ion from
electricity consumption to equivalent
TOTAL Year #1: 5 a 5 5 : B : . thermal energy unit, based on 1 kKW h =
2018 3.6M).
1) The computation of EUl is estimated in
TOTAL Year #2: . . . " } . ColmmLl
2019
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Table AC-3. Breakdown of Energy Consumption in Processes

Production Processes writ h energy consumption breakd onns

Fuel 1 Fuel 2 Fuel 3 Fuel 4 Electricity
To state Fuel 1 Fuel2 Fuel3 Fueld
processes in Equivalent Total yearly
application [ s - FUel LENEIZY | cimemmmmeinieninien Fuel 2 Ei Fuel 3Ei Fuel 3Ei ‘e - El fci
Sppiation © ne!gv < nc.rgy © nefgv - ne!g\; Total Thermal Electricity Onsite Poyver e _‘I o erg-y_
of energy and (To state type | Consumption | (To statetype | Consumption | (Te statetype | Consumption | (To statetype | Con sumption Ener. futility bills) Cemeration Consumption consumption
electricity {e.g & physical unit & ph ysical unit & physicalunit & physical unit s ¥ inthermal {M)year) Remarks
steam, d reing, off of of of e e energy unit
i A u = . E+GHHE ¥rh Wh
processcooling, | consumption LA TR consum ption My consumption M1y consumption MLy fLatRR) fevrn v/
process PET Year, e.g8. PEr Year, e.g. PEI Year, e.g. PET year, e.8. (M) L+0]
ion, etc.)[ tonnes/y) tonnesy) tonnes;y) tonnes,y)
Year #1 MNote:
a o . .
018 1) The main purpose of this
a a tableis to estimate % share of
energy consumption by
o 0 respective procacces,
] ] 2) Equivalent el ectricity
consumption in Column3m &
G o N is & direct conversian from
electricity consumption to
— equivalent th ermal energy
otal
a a o i =
Year #1 unit, based on 1 kWh =3.6
PP Ill,
car
2019 i z
3) Thetotal yearly
0 0 consurnption of all processes
shouldtally with the
a a rorresponding walues in Table
2
a a
o a
Total
Year #2 L 4 o
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Table AC-4. Computation of EUI with Product Breakdowns for Different Products with Different Measurement Units

Energy ¢ ption breakdowns and product for factories that produce different products having different measurement units, e.g ton, mi, ete.
Fuel 1 Fuel 2 Fuel 3 Fud 1 Electri ity
@ EU
Equinlent
fuell Fud 2 fuel 3 Fud 4 Total Th . e icly Total yearly
Fuel 1 En Fuel 2 Ener Fuel 3 En Fuel 4 Energy En Con: ey Tatal Yearl
. = [hEE W:w = | h: = = g “';f!!f e o [; i SEE Hectricity Onsite Power el :II'I]D‘I]:: consumption leiJ(iﬂ: {Mlproducion
(Toshtetype & T | Tostaietped) oo ((Tosttetped| " ([Tostatetrpeg [ P wyy | bl | Generaiion ";;H"fi'::' ; output) Tostate o
physical unii of physicel it of physical unit of physical unit of i thermal M vear) unitof EUL
onsumption | T consumplion | T comsumption | 7T comsumplion | T (wh ; 0/
et 1) el meen | ) koo ) enegunit oty | 11
per year, eg. peryear, e per pear, . per pear, e.g [+ Fste]
fonnes ) tonnes il tonnesy) fonnes, v} ML [reen] M1/ production
oufputy
Calorific Value
of fud
[l otz
Produc t#1 ] 5} 0 1) fthe producion outout of 3
fachary is measired by a
singular and cond dentunit, it
Product#2 0 a i is notne cessary o comnpute EUI
by indivi duzlproduds
2 Equivalent electricity
L 4 g g consumptionin Column M isa
direct o fram
e lecticity consumption in kivh
Produc t#4 0 0 0 o equivale nt thermal 2ne rgy
unit M bazdon Lkwh=36
MU,
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Appendix D

Energy Consumption Survey Questionnaire for the Commercial Sector

Table AD-1. General Information

Commercizal Sector: 1) Office building 2) Retail building

Companyname:

Addres s of building:

Contact person, & position: Name: Position:

Contact phone no. & email: Telephona: Emzik

1) Building foct print (length x width inm):
Dasription of building: 2) Mo, of storey::

3) Age of building

Gross Floor Area [excl covered

carpark area| (GFA in mZ):

Type of fuels used beside electricity: 1} Bituminous coal 2} Diesel ‘3) Fueloil 4)LPG |5) Matural gas 5} Fuel wood & wood waste

Calorific value of res pective fuels: 1) 24,618 kifkg 2} 42,600 ki fkg |3) 42,600 ki kg 4)47,700 ki kg |E) 36,031 kifkg 6) 15,500 kifkg
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Table AD-2. Energy Consumption and Building Data of Office and Retail Buildings

Building Energy Rationalised
Intensi BB
Total Thermal | Total Heclricily Fuiralent Tokal BH“‘
i i iralen energy
Hectric Fuel#1 Fud 2 Fud 23 E Can; G Esimated fl
i ‘“‘ Dnsite power § ) - s .y fRetEY sumption Thermal Energyin|  consumption o {preliminary i K " Bulding Operating| {Tobe compated
Year from utifity i Type & tpe & f type & o1] W Floor Area esimis) wEnyin . <Fier establishi Remerks

bills il consumpton) consumption) Consumption) G ! percentage 4 : SrEmnmE
[B+1+K] ] [M-H] national averge

building operating

[o/® hours per week)
Hotes.

Fud type: Hectricity 1) The themial energy
omersion incolumns 6,1 &K is
baszd on calerifi value |B¥)in

Calarific Ni4 W Mlftanne or Mjlfm]‘ IF Qs in
Walue other unit, 2ppropriste
wanwersion factorneedsta be
. - . ] : used towork out ene
Unit {kWh) {k¥h] (M1} (M) Mh M} (kv {h) ] (m) kWh,/m2 /4] ¥ {Hoursweek) {kWh 2y} : L
wonsumptianin Wi fresr
2) Dnste power generstion b
TOTAL Year #1 = be in kh,
prin )
=) Column 0 153 direct
camversion frorn M1 o kivh
based on 1L kvh= 360
TOTAL Year #2 - " )
09 ) BF4 to exclude carpark aea

iside building, i & basement
CEFpark e
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Table AD-3. Details of Air-conditioned Spaces for Estimating Energy Consumption by Air-conditioning System

Retail Building f Blodk

office Building f Block

Comme na rea

Retail sir- inclding GIEsEd ke || e Bl Bk | Eo i reAEa blimeed AC system
(To specify Retail year= of - TOT AL 5 (T spesify Jearsof : TOT AL

oo nd itio ned Iobby, Operting Bir- including Office Block Omrating

: 2 = -Podium Blosk|  senice cop Floor area i i servic cop Floorama
area frcluding | oorridors, Hours sonditioned lobby, Fmte mo.of Hours Rermari=
iy [ e winnen] | Steteno, of | for AC systen of AT systern e ARl R L far A/C systemn of &/C systern

= Floors {m? g 2 ! i)
16,
(m) ilﬁ(i.zal < e aaeaa) {hoursfumeek j) (mz) (m’) e e [haursfueek )
m

Ceniralised
condi ioning system with
water-cooled dhillers. Hoor
areas are served by AHU

Centralised
conditioning system with air
cooled chillers. Hoorareas
areserved by AHUs

¥RV / WRF airtonditioning
system

splitunit air-
conditioners

Motz
LiAir-conditonedfloor
arezincludes all ar-
canditioned usable spaces
including commaon areas such
3 corrd ors, Iobby, paniries,
et

2| Comparingthe total air-
canditinned area with the
building GFA, what is the
parcentage diffarencs?
Ifthe difference = 30% for
retail building and =20 fer
office bilding, please revisic
andched: again o imprve

the gocuracy.

2 Obtain COP of main air-
canditianing equipmeni, sdd
ai chillars, YRY/WRF,3plit unit

air anditionzr fram

L 0& M man uals,
other &/Cststern et
(to specify...
Total
Total GRA-
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Table AD-4. Lighting Installations in Retail Buildings for the Estimation of Electricity Consumption by Lighting

Genem | food Srmck Bors & Othe
i N side ertmres, &m::;r;m :;‘m': Ty r londing | Comtinuows ightingama for [T:u”":' oLt | OPEHE | Dl Lighting
pomati ot Fire : i S Hoz il Camtor,Tbset oren, ex.) securtyS:safety purses B Toblara n.»i.— "] Hour Electreity Fermariz
= @3mz perweck | Drmunmption
(n L] ] [l {m? (K1) ] [=1a} L] [ka] ) (H fus! L) % L] {m) (] Im’ [0 ] CLL]
High tm#i mrmm riote:
[ o (]
BL00 W'r’
Lighttmfic . P . 1) Tatal breakdown fioar
are @A mE Arems should be equalto
GFE. Fthere B & difference,
Petmistorm: itshould bewithin S
THpe & Fre & Mes: o 5 G
Mmhde;\s 2] External carpark areas
DS not included
Remismmey 3) Colurmn X Operating
Type Blcrerl, Hours perweek should e
Food 8 Ml 0 o o L o
PR ————— [the same = the buil ding
n'm Qparating haurs inTablz 2,
enemlshoprirg
arade 1 o ]
15 e
Srack bas &
cofiets i+ b Lrm &
B 0 o o
dining tmr
®um/m
Somgzern
4wy 4 o o
Cordor fCbrats
3 o Q u}
B4 1/m
Wiclom
inel loeding e o o o o
25
il o a a a 0 a ] 0 o o
(%)
Totl Lighting
Electricity o

Cors umption] KNI
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Table AD-5. Lighting Installations in Office Buildings for the Estimation of Electricity Consumption by Lighting

Hiscel Area (| oadi Conti Fighti f oth i Total Lighti
Eommanaes Slorage area iscellaneous {loading n mnuf ighting area for e irea Total Total lighting Operating al ;h ing
Entrance area Dificearea . area, £ie.) sewrily purposes Hours Bextridty Remarks
eg. corridors, dosets M < area Power
E3W/m’ iTo spedfy.... ... perweek | Consumpfion
Hate:
(m fevdy im) v m’) ] m g () &vh (m) i im) {iow) im) thind thiweel) | dkwhiy)
11T ctal bre sk dowen floor areas
should be enual to GRA IF
Light traffic 0 0 0 there isadifference, itshould
area F10W/m" be within 5.
Dffice area 2|Edtemal carpar: areaisnot
1] a i
10 W/m° included.
Do e 3iColumn T Oparating Hours
EVWiE B i i perwezeh should be the sme
d asthe building ope rating hourg
ro
Storageares . ; ; inTzhled
AWy’
Hiscl area
5 1] 0 i i
E3Wm
Total Area o i} i} i o i} 0
Total Lighting
Hex tricity 0
Consumption
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